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Summary

“Wabak X” is a card game designed to complement the X-SIAGA intervention for
outbreak preparedness among the Orang Asli (OA) in Selangor. The game focuses on
five learning objectives: recalling outbreak preparedness kit items, understanding
Disease X transmission from animals, raising awareness of its unpredictability,
highlighting transmission through close contact, and demonstrating preparedness
benefits. This study developed, validated, and iteratively tested the usability of
the game with OA representatives and villagers to ensure cultural relevance and
effective learning. Study findings demonstrated that the game was user-friendly
and well-accepted by the OA community, showing potential as a scalable
educational tool.

Keywords
Outbreak, Preparedness, Indigenous People, Games, Health Education

Introduction

Many previous outbreaks in Orang Asli (OA) communities have resulted in fatalities
due to poor health awareness, socioeconomic challenges, and their lack of interest
in participating in existing preparedness programmes'. “Serious games” are a type
of game-based learning that integrates educational content into games for
knowledge and skill acquisition. Evidence on serious games as educational tools in
preparedness programmes for the general public, especially for underserved
communities is limited. “Wabak X” is a serious game designed as a card game to
complement X-SIAGA, an intervention package for Disease X and outbreak
preparedness among the OA in Selangor. “Wabak X” focuses on five learning
objectives: recalling items in the outbreak preparedness kit, understanding Disease
X transmission from animals, raising awareness of its unpredictability, highlighting
transmission through close contact, and demonstrating the benefits of
preparedness. This study aims to develop, validate, and test the usability of
“Wabak X”.
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Materials and Methods

“Wabak X” was developed, validated, and tested using Olsen et al.’s (2011) five-
stage framework?: Storyboarding, Alpha 1 prototype, Alpha 2 prototype, Beta
version, and Final build. The storyboarding of the game was informed by literature
research and consultations with JAKOA officials and OA representatives.
Subsequently, the game components underwent content validation with experts
and face validation with the OA community. Alpha 1 usability testing employed in-
house ‘“game-breaking” sessions with non-target participants using a modified
think-aloud method. Using the same method, Alpha 2 usability testing involved OA
village leaders, committee members, and JAKOA representatives to refine cultural
accuracy and assess whether “Wabak X” conveyed its learning objectives. Beta
incorporated feedback, finalising game elements. Usability testing of the beta
involved OA village members using a self-administered survey on comprehension
and enjoyment. The final build underwent usability testing with a different group
of OA village members using an adapted self-administered questionnaire?.

Results and Discussion

“Wabak X” was designed to be accessible and culturally appropriate, requiring no
prior gaming experience, internet access, or electronic devices. Its storyboard was
crafted with game mechanics that support the achievement of its five learning
objectives. “Wabak X” features four card types: item, preparedness kit, action,
and Disease X cards; where players collect item cards to build preparedness kits. As
the Temuan sub-tribe predominates in Selangor, the game will feature artwork and
terminology inspired by Temuan culture. Content (n=5) and face validation (n=14)
of the game components demonstrated their relevance (CVI=1.0) and
comprehensibility (FVI=0.96) respectively. Alpha 1 usability testing (n=14) found
the game is best suited for 3 to 6 players aged 7 and above, with a 15 to 30-minute
playtime. Since players relied on the numbers on item cards rather than
memorising the preparedness items, the numerical elements were removed to
reinforce recall. An additional action card was also introduced to enhance
gameplay. Alpha 2 usability testing (n=5) confirmed cultural appropriateness and
alignment with learning objectives. Feedback led to refinements in cultural
portrayals, including depicting the hunter using a sumpit (blowpipe), adjusting the
Tok Batin’s (village head) design, and modifying tempok (weaving) patterns. Beta
usability testing (n=18) showed 88.9% understood the learning objectives, and
83.3% found the game enjoyable. Final build usability testing (n=42) showed high
acceptability (85.7%) with no ethical concerns, 92.9% learning something new, and
88.1% feeling confident applying their knowledge. While 7.1% found the game
difficult, 76.2% agreed instructions were clear, suggesting a potential for improved
instructional clarity. Detailed results are in Table 1. Card games, though rarely
used in public health interventions, is proven to effectively reinforce knowledge
and skills (4). “Wabak X” is a novel, scalable educational tool for low-resource
settings. Further research could assess its adaptability for other communities and
long-term learning impact.
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Table 1: Usability testing of the final build of “Wabak X” card game (N=42).

. *Percentage
Domain/ltem Agreement (%)
Do you like or dislike the game? (1=Strongly dislike,5=Strongly 88.1
like) ’
Do you want to play the “Wabak X” card game again? (1=Not at 88.1
all, 5=Really want to play again) ’
Would you recommend others to play the “Wabak X” card 85.7
game? (1=Not recommend at all, 5=Highly recommend) ’
Is the “Wabak X” card game difficult to play? (1=Not difficult 71
at all, 5=Very difficult) )
Are the instructions for the “Wabak X” card game clear? (1=Not 76.2
clear at all, 5=Very clear) )
Is the “Wabak X” card game balanced between challenge and 81.0
fun? (1=Not balanced at all, 5=Very balanced) ’
Does the “Wabak X” card game have a negative impact on the
Orang Asli community? (1=No negative impact, 5=Major 0.0
negative impact)

Is the “Wabak X” card game appropriate for the Orang Asli 85.7
culture? (1=Not appropriate at all, 5=Very appropriate) )
Is the artwork of the “Wabak X” card game appropriate for the

Orang Asli culture? (1=Not appropriate at all, 5=Very 85.7
appropriate)

Is the “Wabak X” card game effective in educating about

Disease X and outbreak preparedness? (1=Not effective at all, 85.7
5=Very effective)

Did you learn something new about Disease X and outbreak

preparedness from the “Wabak X” card game? (1=Learned 92.9
nothing at all, 2=Learned a lot)

Are you confident in applying the knowledge and skills learned

from the “Wabak X” card game? (1=Not confident at all, 88.1
5=Very confident)

Is the artwork of the “Wabak X” card game attractive? (1=Not 85.7
attractive at all, 5=Very attractive) )
Is the artwork of the “Wabak X” card game appropriate for the

topic of outbreak preparedness? (1=Not appropriate at all, 88.1
5=Very appropriate)

Overall, how acceptable is the “Wabak X” card game? (1=Very 85.7

bad, 5=Very good)

Note: *Represents the percentage of responses with ratings of 4 and 5 on the Likert scale.

Conclusion

This study has demonstrated that “Wabak X” is culturally appropriate, user-friendly,
and well-accepted among the OA in Selangor. While improving instructional clarity
may further enhance its usability, “Wabak X” nonetheless holds potential as an
innovative and valuable serious game for Disease X and outbreak preparedness

initiative for the OA community.
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Summary

Hypertension continues to be a major public health concern in Malaysia, making a
significant contribution to the burden of cardiovascular disease. This study
evaluates the performance of three machine learning models, which are XGBoost,
Support Vector Machine (SVM), and Random Forest, in predicting hypertension risk
among Malaysian adults, using data from the 2015 and 2019 National Health and
Morbidity Surveys (NHMS). The analysis included 30,399 participants and 25
predictor variables, with the Random Over-Sampling Examples (ROSE) technique
applied to address class imbalance. XGBoost showed the best performance with an
AUC of 0.827, followed by Random Forest with 0.821 and SVM with 0.787. The most
important predictors identified were age, waist circumference, and diabetes status.
These findings suggest that XGBoost could be effectively implemented in national
health screening programmes to support early detection of hypertension.

Keywords
Hypertension, Machine Learning, XGBoost, NHMS, Risk Prediction

Introduction

Hypertension affects approximately 30% of Malaysian adults and is a major risk
factor for cardiovascular diseases and premature mortality'. Despite various public
health initiatives, early detection and risk stratification remain inadequate,
particularly in resource-limited settings?. Recent advances in artificial intelligence
present new opportunities to improve hypertension screening through data-driven
approaches’. This study aims to compare the predictive performance of three
machine learning algorithms which are XGBoost, SVM, and Random Forest in
identifying hypertension risk among Malaysian adults. The findings will contribute
to the development of more effective, scalable screening tools aligned with
Malaysia's digital health transformations.

Materials and Methods

The study utilised pooled data from the 2015 and 2019 NHMS, comprising 30,399
adult respondents. Hypertension was defined as systolic blood pressure >140 mmHg
or diastolic blood pressure >90 mmHg, or current use of antihypertensive
medication °. Twenty-five variables encompassing demographic characteristics,
clinical parameters, and lifestyle factors were included as predictors. The ROSE
technique was applied to address class imbalance. Model training employed 5-fold
cross-validation with hyperparameter tuning via grid search. Performance was

37


mailto:ridwan.s@moh.gov.my

Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

evaluated using standard metrics including Accuracy, Sensitivity, Specificity,
Precision, F1 Score, and Area Under the Curve (AUC). Although the NHMS employed
a complex sampling design involving stratification and clustering, these features
were not incorporated into the machine learning models. As such, the findings
should be interpreted as predictive rather than population-representative, which
represents a methodological limitation.

Results and Discussion

XGBoost emerged as the best-performing model with an AUC of 0.827,
outperforming Random Forest (AUC=0.821) and SVM (AUC=0.787). These results
align with previous studies demonstrating XGBoost's superiority in handling complex
medical datasets. In classification performance, XGBoost achieved an accuracy of
75.23%, sensitivity of 75.72%, specificity of 74.38%, and precision of 83.35%,
metrics that are clinically meaningful for screening purposes. Feature importance
analysis revealed age as the strongest predictor, consistent with global
epidemiological patterns of hypertension. Waist circumference and diabetes status
were also significant predictors, supporting the known metabolic links between
these conditions. The finding that socioeconomic factors demonstrated relatively
weaker associations contrasts with some Western studies, possibly reflecting
different healthcare access patterns in Malaysia. The superior performance of
XGBoost can be attributed to its gradient boosting architecture, which effectively
handles complex variable interactions while minimising overfitting. These results
suggest that machine learning models, particularly XGBoost, could significantly
enhance hypertension risk prediction in clinical and community settings,
potentially reducing screening costs by 20-30% compared to traditional methods.

Table 1: Performance metrics comparison of machine learning models

Metric XGBoost Random Forest SVM

Accuracy 75.23% 74.68% 72.82%
Sensitivity 75.72% 74.52% 74.29%
Specificity 74.38% 74.96% 70.35%
Precision 83.35% 83.45% 80.93%
F1 Score 79.36% 78.73% 77.47%
AUC 0.827 0.821 0.787
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Figure 2: Top 15 Feature importance plot from XGBoost model

Conclusion

This study demonstrates that XGBoost is the most effective machine learning model
for hypertension risk prediction among Malaysian adults, outperforming both
Random Forest and SVM. The identification of key modifiable risk factors,
particularly waist circumference and diabetes status, provides valuable insights for
targeted public health interventions. Integration of this model into primary care
screening programmes could improve early detection rates and enable more
efficient allocation of healthcare resources. Future research should focus on
external validation in diverse populations and real-world implementation studies to
assess clinical utility.
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Summary

Recurrent tuberculosis (TB) is a key indicator of TB control program effectiveness.
This case-control study analysed data reported between 2015 and 2024 to
determine the prevalence and factors associated with TB recurrence. Of 867 cases,
35 (4.04%) were recurrent. Using descriptive statistics and logistic regression, the
study identified significant associations between TB recurrence and older age,
abnormal chest X-ray findings, and HIV-positive status. These findings emphasise
the importance of targeted interventions and closer monitoring of high-risk groups
to prevent recurrence and strengthen TB control efforts in the district.

Keywords
Tuberculosis; Recurrence; Risk Factors; HIV status; Chest X-ray.

Introduction

Tuberculosis (TB) remains a significant global public health challenge, with 10.8
million new cases reported worldwide in 2023'. Malaysia contributes notably to this
burden, particularly in regions with socioeconomic challenges?. One of the key
indicators of TB control program effectiveness is the recurrence of TB, defined as a
new TB episode in individuals who were previously treated and declared cured3. TB
recurrence can result from endogenous reactivation or exogenous reinfection and is
often influenced by patient-related, clinical, or healthcare system factors*. Despite
advancements in TB detection and treatment in Malaysia, recurrent TB continues to
pose a concern, potentially indicating gaps in long-term disease control. This study
was conducted to determine the prevalence and factors associated with TB
recurrence in Besut District, Terengganu, over a ten-year period. Identifying these
risk factors is crucial for planning targeted interventions to improve TB outcomes in
high-risk populations.

Materials and Methods

A retrospective unmatched case-control study was conducted using data from the
National Tuberculosis Registry (NTBR), involving all TB cases notified in Besut
District between January 1st, 2015, and December 31st, 2024. Recurrent TB cases
were defined as individuals previously treated for TB and cured, then developed a
new episode during the study period. Controls were patients who were diagnosed
and had no history of previous TB infection. The data were collected and analyzed
using SPSS version 25. Descriptive statistics were used to describe baseline
characteristics of the study population. The chi-square or Fisher exact test
identified variables potentially associated with TB recurrence. Factors with a p-
value < 0.25 were included in a multivariable logistic regression model to
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determine independent predictors of recurrence. A p-value < 0.05 was considered
statistically significant in the final analysis.

Results and Discussion

A total of 867 TB cases were reviewed. Of these, 35 (4.04%) were identified as
recurrent TB cases. The remaining 832 cases were all newly diagnosed TB cases. As
for case control study, 34 recurrent cases and 210 new cases as a control were
analysed. Descriptive analysis revealed that recurrent TB cases were more common
among older individuals (mean 52.8, SD +13.691), males (82.4%), and those with
coexisting risk factors such as HIV infection and abnormal chest X-ray findings.
Univariate analysis identified several variables with p-values < 0.25, including age,
gender, HIV status, abnormal chest radiographic findings, and smoking history. In
the multiple logistic regression model, three factors were independently predictors
of TB recurrence namely age (Adjusted Odds Ratio [AOR]: 1.029; 95% Cl: 1.006-
1.053; p = 0.012), moderately advanced lesion (AOR: 0.159; 95% Cl: 0.041-0.612; p
= 0.007) and HIV positive status (AOR: 4.603; 95% Cl: 1.148-18.456; p = 0.031)
(Table 1).

Table 1: Factors associated with tuberculosis recurrence by multiple logistic

regression
Factors B S.E Wald (df) aOR p-value
(95% Cl)

Age 0.029 0.012 6.246 (1) 1.029 (1.006-1.053) 0.012
Gender

Male 1

Female -0.651 0.586 1.237 (1) 0.521 (0.165-1.643) 0.266
Smoking status

No 1

Yes 0.268 0.474 0.321 (1) 1.308 (0.517-3.310) 0.571
Chest X-ray finding

No lesion 1

Minimal lesion -0.798 0.609 1.717 (1) 0.450 (0.136-1.486) 0.190

Moderately -1.838 0.688 7.150 (1) 0.159 (0.041-0.612) 0.007

advanced

Far advanced 0.499 0.754 0.437 (1) 1.647 (0.375-7.223) 0.508
HIV status

Negative 1

Positive 1.527 0.709 4.643 (1) 4.603 (1.148-18.456) 0.031

The overall prevalence of TB recurrence in this study is consistent with reported
rates in other regions of Malaysia and neighboring countries, indicating a persistent
public health challenge [3,5]. Although Malaysia has made commendable progress
in TB treatment coverage and cure rates, recurrent TB cases suggest ongoing
challenges in long-term patient management, especially in high-risk groups [1,2].
Age was significantly associated with recurrence, with older individuals at higher
risk. This may be attributed to age-related immune senescence, increased
presence of comorbidities, and physiological changes that impair the host's ability
to control latent infections or respond effectively to treatment [4]. Moreover,
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abnormal radiographic findings may indicate extensive disease or incomplete
resolution, increasing the risk of relapse [5]. HIV-positive status also emerged as a
strong predictor, aligning with existing evidence of immunosuppression increasing
susceptibility to reinfection or reactivation [5].

Conclusion
The prevalence of TB recurrence in Besut District over the ten-year period
indicates a persistent public health challenge in TB management. The findings
highlight the importance of intensified monitoring and tailored follow-up strategies
for high-risk TB patients, particularly those with HIV, abnormal chest imaging, and
older age.

References

1. World Health Organization. Global Tuberculosis Report 2024. Geneva: WHO;
2024.

2. Malaysian Ministry of Health. Management of Tuberculosis (4th Edition).
Putrajaya: Disease Control Division, MoH Malaysia; 2021.

3. Gan SH, KhinMar KW, Ang LW, et al. Recurrent Tuberculosis Disease in

Singapore. Open Forum Infect Dis. 2021;8(7):0fab340

4. Mirsaeidi M & Sadikot R. Patients at High Risk of Tuberculosis Recurrence.
International Journal of Mycobacteriology. 2018;7(1):p 1-6.

5. Selimin DS, Ismail A, Ahmad N, Ismail R, Mohd Azman NF, Azman A.
Tuberculosis Treatment Outcome in Patients with TB-HIV Coinfection in Kuala
Lumpur, Malaysia. Journal of Tropical Medicine. 2021;2021(1):9923378.

43



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

EPIDOP04 / 299

Depression among Tuberculosis Patients in Sarawak
Zulkifli Mohd Nor Faizal', Sahak Noorzilawati', Saimon Rosalia’

" Department of Community Medicine and Public Health, Faculty of Medicine and Health
Sciences, Universiti Malaysia Sarawak,

Corresponding author’s email: drnoorzila@gmail.com

Summary

Tuberculosis (TB) remains a major public health issue in Malaysia, particularly in
Sarawak, which consistently reports high case burdens. Depression is a common
comorbidity among TB patients, adversely affecting treatment adherence and
outcomes. This study aimed to determine the prevalence and associated factors of
depression among TB patients in Sarawak. The prevalence was 9.9%. Bivariate
analysis showed associations with social support, patient satisfaction, and
treatment side effects, but only stigma and marital status remained significant
after adjustment. These findings underscore the need for integrated mental health
strategies that address stigma, enhance social support, and improve patient
experiences within TB care services.

Keywords
Tuberculosis, Depression, Perceived stigma, Social support, Sarawak

Introduction

Tuberculosis continues to be one of the foremost causes of mortality globally, due
to a single infectious disease’. In 2022, the number of newly diagnosed tuberculosis
cases reached 7.5 million, the highest recorded total since global surveillance by
the WHO'. Depression is an often documented comorbid mental condition in
individuals diagnosed with tuberculosis, with a significantly greater prevalence
compared to individuals without tuberculosis’?. However, the risk factors and
predictors for depression among tuberculosis patients in Malaysia is still unknown 34,
The existence of depression in individuals afflicted with tuberculosis can result in
significant consequences, especially when it remains undetected®. This study aims
to determine the prevalence of depression and its associated factors among
tuberculosis patients in Sarawak.

Materials and Methods

This cross-sectional study employed multi-stage stratified sampling across Sarawak
government tuberculosis treatment centres (PR1). A sample of 660 participants was
calculated using Epi Info version 7.2.5.0, based on a 95% confidence level, 5%
margin of error, design effect of 2, and a reference prevalence of 27.7% (3). Data
were collected via a self-administered questionnaire comprising sociodemographic
information, the Patient Health Questionnaire-9 (PHQ-9), Multidimensional Scale of
Perceived Social Support, Tuberculosis-Related Stigma Scale, Patient Satisfaction
Questionnaire Short-Form, and clinical data. Analyses were conducted using IBM
SPSS version 28. Bivariate analysis involved Chi-square tests, independent samples
t-tests, and Spearman’s rank-order correlation to examine associations with
depression. For multivariate analysis, hierarchical logistic regression was used to
identify true predictors of depression among tuberculosis patients. Model 1
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included sociodemographic and clinical factors; Model 2 added perceived stigma,
social support and marital status; and the Final Model incorporated living
arrangements, locality and patient satisfaction.

Results and Discussion

A total of 555 tuberculosis patients were enrolled in this study. Of these, 375
(67.6%) had no depression, 125 (22.5%) had mild depression, 43 (7.7%) had
moderate depression, 8 (1.4%) had moderately severe depression, and 4 (0.7%) had
severe depression. Patients with a PHQ-9 score of 10 or above were categorised as
having depression, yielding an overall prevalence of 9.9% among tuberculosis
patients in Sarawak. From bivariate analysis, perceived stigma, perceived social
support from friends and patient satisfaction towards healthcare services were
statistically significant (correlations ranging from 0.10 to 0.30). Those with side
effects to tuberculosis treatment were also found to be significant. However, after
adjusting for confounders in multivariate analysis, only perceived stigma remained
significant and marital status were found to be significant. Patients reporting
higher perceived stigma were 1.12 times more likely to be depressed compared to
those with lower stigma (Adjusted Odds Ratio [AOR] = 1.12, 95% CI: 1.07-1.18, p
< .001). In addition, patients who were not married had 2.25 times the odds of
experiencing depression compared to married individuals (AOR = 2.25, 95% Cl: 1.06-
4.75, p = .035). The prevalence of depression (9.9%) in this study is slightly higher
than that reported in Kuching district (7.7%), both using the PHQ-9 tool. Conversely,
a study in Kedah using the Beck Depression Inventory reported a significantly higher
prevalence of 27.7%, suggesting possible differences in psychosocial stressors or
measurement tools. Increased perceived stigma may contribute to social isolation,
reduced self-esteem, and chronic stress, all of which can heighten depression risk.
Similarly, unmarried TB patients may lack spousal support—both emotional and
financial—particularly during periods of isolation, further increasing their
vulnerability to depression.
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Table 1 Hierarchical logistic regression analysis

Model 1 Model 2 Model 3
B Sig. Exp(B) 95% C.l.for B Sig. Exp(B) 95% C.l.for B Sig. Exp(B) 95% C.l.for
EXP(B) EXP(B) EXP(B)

Lower Upper Lower Upper Lower Upper
Constant -0.88 .562 0.41 -2.08 .319 0.12 -2.59 313 0.08
Age 0.01 .664 1.01 0.98 1.03 0.01 .428 1.01 0.98 1.04 0.02 .265 1.02 0.99 1.04
Income Cat(1) 0.60 .507 1.82 0.31 10.58 0.48 .631 1.61 0.23 11.17 0.39 .692 1.48 0.21 10.34
Gender(1) -0.10 772 0.91 0.48 1.73 -0.17 .618 0.84 0.42 1.67 -0.14 .680 0.87 0.44 1.72
Ethnic .932 .951 .960
Ethnic(1) -0.09 .789 0.91 0.47 1.77 -0.11 .754 0.90 0.45 1.79 -0.07 .847 0.93 0.47 1.87
Ethnic(2) -0.16 .751 0.86 0.33 2.23 -0.06 .907 0.94 0.34 2.61 -0.13 .804 0.88 0.31 2.49
Education status .408 .547 .503
Education status(1) -0.90 227 0.41 0.10 1.75 -0.50 .534 0.60 0.12 2.96 -0.55 .501 0.58 0.12 2.87
Education status(2) -0.48 .464 0.62 0.17 2.24 -0.06 .934 0.94 0.23 3.90 -0.07 .926 0.93 0.22 3.94
Occupation .829 .817 .753
Occupation(1) -0.46 541 0.63 0.15 2.74 -0.45 .564 0.64 0.14 2.94 -0.50 .521 0.60 0.13 2.81
Occupation(2) -0.37 .599 0.69 0.18 2.72 -0.29 .695 0.75 0.18 3.15 -0.29 .694 0.75 0.18 3.17
Family History(1) -19.05 .999 0.00 0.00 -19.23 .999 0.00 0.00 -19.09 .999 0.00 0.00
Types of .265 .215 .244
Tuberculosis
Types of -1.50 .103 0.22 0.04 1.36 -1.90 .080 0.15 0.02 1.25 -1.79 .094 0.17 0.02 1.35
Tuberculosis(1)
Types of -1.48 .139 0.23 0.03 1.62 -1.83 113 0.16 0.02 1.54 -1.79 .118 0.17 0.02 1.58
Tuberculosis(2)
Phase of TB 274 .611 .626
treatment
Phase of TB 0.80 .119 2.24 0.81 6.15 0.54 321 1.71 0.59 4.97 0.53 .336 1.69 0.58 4.95
treatment(1)
Phase of TB 0.54 .294 1.71 0.63 4.68 0.44 .408 1.55 0.55 4.42 0.45 .399 1.57 0.55 4.52
treatment(2)
Side effects of TB 0.80 .051 2.22 1.00 4.96 0.80 .067 2.23 0.95 5.25 0.83 .059 2.30 0.97 5.46
treatment(1)
Comorbidities .598 .439 .531
Comorbidities(1) -0.35 .443 0.71 0.29 1.71 -0.63 .200 0.53 0.20 1.4 -0.57 .261 0.56 0.21 53
Comorbidities(2) -0.43 .318 0.65 0.28 1.52 -0.41 .383 0.67 0.27 1.6 -0. .424 0.68 0.27 .74
Perceived stigma 0.11  <.001*** 1.12 1.06 1.1 0.11  <.001*** 1.12 1.07 .18
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Social support 0.04 515 1.04 0.92 1.17 0.03 .620 1.03 0.91 1.17
(Total)
Social support -0.04 .752 0.96 0.77 1.21 -0.01 .927 0.99 0.79 1.24
(Family)
Social support -0.12 .189 0.89 0.75 1.06 -0.11 .245 0.90 0.75 1.08
(Friends)
Marital status(1) 0.61 .089 1.84 0.91 3.72 0.81 .035* 2.25 1.06 4.75
Locality(1) 0.34 .518 1.41 0.50 3.99
Patient satisfaction -0.01 .500 0.99 0.94 1.03
with healthcare
services
Living arrangement .357
Living 0.57 .306 1.77 0.59 5.29
arrangement(1)
Living 1.04 .152 2.84 0.68 11.78
arrangement(2)
Hosmer and 14.49 (.070) 4.73 (.786) 1.89 (.984)
Lemeshow test
Nagelkerke R square 0.05 0.17 0.18

*p <.05

***p <.001

Marital status (1) = Married
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Conclusion

Depression affects nearly one in ten TB patients in Sarawak, with stigma and marital
status being key associated factors. Integrated mental health interventions are crucial,
particularly to reduce stigma and strengthen social support systems within
tuberculosis care.
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Summary

Cardiovascular disease (CVD) is an emerging health concern among people living with
HIV (PLHIV), particularly in Asian countries where data are limited. This study
estimated the cumulative incidence and incidence rates of CVD among PLHIV in
Malaysia using a competing risk approach. We analysed data from the Malaysian
Antiretroviral Therapy Cohort (MATCH) cohort, excluding individuals with pre-existing
CVD. Findings revealed a substantial long-term CVD burden, with a 3.8% risk at 10
years and an incidence rate of 4.63 per 1,000 person-years. These results underscore
the importance of integrating cardiovascular risk screening and management into
long-term HIV care strategies.

Keywords
Human immunodeficiency virus, cardiovascular disease, competing risk, People Living
with Human Immunodeficiency Virus, epidemiology

Introduction

HIV remains a major public health challenge, with 6.7 million PLHIV in the Asia-Pacific
region in 2023, making it the second-largest epidemic globally'. While antiretroviral
therapy (ART) has significantly improved survival, the focus is increasingly shifting
from AIDS-related to non-AIDS-related morbidities, particularly CVD. PLHIV face a
heightened risk of CVD due to ART-related side effects, metabolic changes, and
traditional risk factors such as smoking and hypertension. However, most existing
research has focused on Black and Caucasian populations, leaving a knowledge gap in
regions like Asia%3. This is concerning, given that approximately nearly 50% of global
CVD deaths occur in Asia*. Therefore, we aim to estimate the burden and incidence of
CVD among PLHIV in Malaysia, in the presence of competing risks, to better inform
public health strategies.
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Materials and Methods

This cohort included HIV-positive Malaysian patients from the MATCH database (2007-
2023). Individuals with pre-existing CVD or who developed CVD within one year of HIV
diagnosis were excluded. The primary outcome was a composite of fatal and non-fatal
CVD events. Hospitalizations were identified through linkage with the Patient
Management Information System (SMRP), and mortality data were obtained from the
National Registration Department and Department of Statistics Malaysia. Patients
were followed from HIV diagnosis until the first CVD event, death, or December 31,
2023. Cumulative incidence functions (CIF) were used to estimate CVD risk with
competing risks from other causes. Gray’s test assessed group differences, and
subgroup analyses were conducted by ART regimen, age group, and ethnicity. Ethical
approval was obtained from the Medical Research and Ethics Committee, Ministry of
Health Malaysia (NMRR-ID-23-01983-QSM).

Results and Discussion

We included 7,098 patients with a median follow-up of 8.8 years. Most were male
(91.1%) and Malay (51.1%), with a median age at diagnosis of 31.7 years. During
follow-up, 287 patients experienced cardiovascular events. The 10-year cumulative
incidence of cardiovascular events was 3.8% (Figure 1), with an incidence rate of 4.63
per 1,000 person-years (95% Cl: 4.11-5.20). The median age of CVD onset was 47 years,
considerably younger than the general Malaysian population® (median 58 years). In
comparison, the 10-year cumulative incidence of death from other causes was much
higher, at 12.8%. Higher cardiovascular risk was associated with older age, Indian
ethnicity, and the use of protease inhibitors (Pl) or abacavir. The incidence rate was
approximately six times higher among abacavir users and about two times higher
among Pl users compared to non-users. No major differences were observed among
treatment-naive individuals or those on other regimens. Despite the significant
competing risk of non-CVD mortality, the incidence of CVD remains clinically
meaningful, particularly given its early onset and long-term implications for quality of
life and healthcare burden. This is especially relevant for individuals on ART regimens
associated with increased cardiovascular risk. Due to potential stigmatization,
barriers to healthcare access in the PLHIV population are likely greater than in the
general population. Integrating CVD management into long-term HIV care is therefore
essential to achieve equitable health outcomes. The strengths of our study include
the large cohort size and long follow-up, offering valuable insights into the long-term
cardiovascular effects of HIV and ART. However, the lack of data on traditional
cardiovascular risk factors, such as hypertension, diabetes, and lipid profiles, is a
limitation. Future research should incorporate these factors and address unmeasured
confounding.

Conclusion

Our findings highlight a significant burden of CVD among PLHIV. At 10 years, the
estimated risk of CVD is 3.8%. With aging and prolonged survival, integrating
cardiovascular risk management into routine HIV care is crucial to address this
growing health concern.
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CIF of Cardiovascular Events and Competing Risks
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Figure 1: CIF of cardiovascular events in the presence of competing risks
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Summary

Measles elimination has proven to be challenging. Despite sufficient measles-
containing vaccine coverage, Malaysia reported the highest incidence rate of
confirmed measles in this region. This study aimed to describe the characteristics of
measles cases and identify factors associated with laboratory-confirmed measles in
Johor Bahru. Among 417 measles cases reported between 2020 and 2024, 12.7% were
laboratory confirmed. In 2024, the incidence rate of confirmed measles in Johor
Bahru was 68.33 cases per million population, in which it has been rising
significantly since 2022. Age, gender, immunisation status, and diagnosing facilities
were significantly associated with laboratory-confirmed measles in Johor Bahru.

Keywords
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Introduction

Measles is a highly contagious, vaccine-preventable diseases that causes acute febrile
illness and remains a major public health concern globally. In Malaysia, despite having
good measles containing vaccine (MCV) coverage, the number of measles cases still
high. Furthermore, Malaysia has yet to achieve measles elimination despite
implementing Measles Elimination Program since 2004'. In 2024, Malaysia recorded
the highest measles incidence rate among Western Pacific countries (110.5 cases per
1,000,000 population), nearly double the rate reported in 2023 (58.7 cases per
1,000,000 population)?. Measles elimination proved to pose significant challenges.
Thus, trend analysis and identification of factor associated with laboratory-confirmed
measles are critical to improving diagnosis, case detection, and the planning of
prevention and control strategies, particularly in Johor Bahru district. This study
aimed to describe the trends and characteristics of measles cases and to identify
factors associated with laboratory-confirmed measles cases in Johor Bahru Districts.

Materials and Methods

This cross-sectional study used secondary surveillance data of measles cases reported
in the Johor Bahru district from 2020 to 2024. Data were extracted from the Measles
Investigation Information System (SM2), which contains relevant investigation
information on all measles cases. Variables available in SM2 include sociodemographic
data, medical and disease details, immunisation history, and laboratory investigations.
No sampling method was applied, as all the cases were included in this study.
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Extracted data were checked and cleaned using Microsoft Excel before being exported
to SPSS for further analyses. Descriptive analyses were conducted to describe the
trends and characteristics of measles cases in Johor Bahru. Subsequently, cases
without any laboratory confirmatory test were excluded from further analyses. Simple
logistic regression and multiple logistic regression were then conducted to identify
factors associated with laboratory-confirmed measles cases.

Results and Discussion

A total of 497 measles cases were notified between 2020 and 2024, of which 63 (12.7%)
were laboratory confirmed. Since 2021, both the number of reported cases and the
proportion of laboratory-confirmed cases steadily increased. The incidence rate of
confirmed measles cases (including clinically compatible, laboratory-confirmed, and
epidemiologically linked) rose from 2.92 cases per 1 million population in 2020 to
68.33 cases per 1 million population in 2024 (Figure 1). Although an apparent decline
in the incidence rate was observed during the COVID-19 pandemic in 2020 and 2021, it
may not reflect the actual situation, as limitations in healthcare access and
surveillance likely masked the underlying rising trend 3. The mean age of measles
cases was 4.47 years, ranging from 1 month to 55 years, with a male-to-female ratio
of approximately 1:1. Most cases were Malaysian (99.0%), Malay (95.2%), had no
complications (99.4%), were not admitted (94.6%), and were detected passively
(95.2%). More cases were vaccinated (50.3%) compared to unvaccinated (38.0%). Of
the 497 notified cases, 411 were included in the multivariable analysis, while 86 cases
were excluded due to absence of confirmatory test, often resulting from
epidemiologically linked or patient refusal. Multiple logistic regression analysis
revealed that laboratory-confirmed measles was significantly associated with being
aged 1-6 years (AdjOR = 6.28; 95% Cl: 2.42-16.32), 7-12 years (AdjOR = 10.23; 95% Cl:
3.48-30.09), 13-17 years (AdjOR = 14.65; 95% Cl: 2.37-90.59), above 18 years (AdjOR =
6.12; 95% Cl: 1.13-33.19), female sex (AdjOR = 2.08; 95% Cl: 1.07-4.01), unvaccinated
status (AdjOR = 15.02; 95% Cl: 5.89-38.27), incomplete vaccination (AdjOR = 65.50;
95% Cl: 21.28-201.67), and diagnosis at a government hospital (AdjOR = 6.72; 95% Cl:
2.81-16.06) (Table 1). These findings were in agreement with previous studies 4°.
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Figure 1: Proportion of laboratory-confirmed cases (%) and confirmed measles incidence (per
1 million population) in Johor Bahru district from 2020 to 2024 (n=497)
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Table 1: Association between characteristic of measles cases with laboratory-confirmed
measles in Johor Bahru district using Multiple Logistic Regression (n = 411)

. Adjusted OR Wald p-
Variable B (95% CI) Statistic (df) value
Age Group (years)

<1 1

1-6 1.84 6.28 (2.42, 16.32) 14.25 (1) <0.001

7-12 2.33  10.23 (3.48, 30.09) 17.84 (1) <0.001

13- 17 2.68 14.65 (2.37, 90.59) 8.34 (1) 0.004

>18 1.81 6.12 (1.13, 33.19) 4.41 (1) 0.036
Gender

Male 1

Female 0.73 2.08 (1.07, 4.01) 4.72 (1) 0.030
Immunisation Status

Vaccinated 1

Unvaccinated 2.71 15.02 (5.89, 38.27) 32.20 (1) <0.001

Incomplete 4.18 65.50 (21.28,201.67) 53.13 (1) <0.001
Diagnosing Facilities

Government Clinic 1

Government Hospital 1.91 6.72 (2.81, 16.06) 18.39 (1) <0.001

Private Facilities -0.96 0.39 (0.14, 1.07) 3.33 (1) 0.068

Constant = -5.309; Hosmer Lemeshow test, p-value = 0.198
Forward LR and Backward LR method applied; No multicollinerity and no interaction

Conclusion

From 2020 until 2024, a total of 417 measles cases were reported in Johor Bahru, of
which 12.7% of them were laboratory-confirmed. The measles incidence rate is
significantly increased with age, gender, immunisation status and diagnosing facilities
were identified as factors associated with the laboratory-confirmed measles in Johor
Bahru.
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Summary

This cross-sectional study of 14,504 T2DM patients in Johor Bahru found a 15.2%
cataract prevalence. Age (OR=1.02), diabetes duration (OR=1.78-2.45), HbA1c
(OR=2.14), and eGFR (OR=0.99) were significant predictors to cataract developments
in these population. Ethnicity (Chinese, Indian) showed univariate associations, but
not after adjustment. The predictive model (AUC=0.682) had high sensitivity (77.4%)
but low specificity (49.7%), useful for screening despite false positives. Missing data
and small ethnic subsamples limited power. Eye screening and glycemic control are
critical, though model refinement and longitudinal studies are needed to enhance
interventions in Malaysia.

Keywords
Diabetes Mellitus, Cataract, Risk factors, Johor Bahru, Predictive Model, Prevalence

Introduction

Cataract is characterised by opacification of lens, remain a leading cause of visual
impairment and blindness worldwide. According to Global Disease 2019, cataract
remained the largest contributor to global blindness in adults aged 50 years and older
in 2020, with over 15 million individuals, approximately 45% of the 33-6 million cases
of global blindness. Prevalence of Cataract in Adults aged 50 years and olders in
Malaysia is 26.8% according to National Eyes Survey Il '.The prevalence and predictors
of cataracts in diverse populations remain understudied, limiting targeted
interventions in local contexts. This study investigates the prevalence and risk factors
of cataracts among T2DM patients in Johor Bahru, aiming to inform clinical practice
and public health strategies. Our objectives are to determine the prevalence of
cataracts, determine sociodemographic and clinical risk factors, and construct a
predictive model for cataract risk in this population.

Materials and Methods

This cross-sectional study analyzed secondary data from 14,504 T2DM patients (Jan-
Dec 2024) in Johor Bahru District Health Clinics, excluding Type 1 Diabetes Mellitus,
defaulters, and those with incomplete fundus assessments. Data on age, gender,
ethnicity (Malay, Chinese, Indian, Borneo, Others), diabetes duration (<10, 11-20, 21-
30, >30 years), HbA1c, eGFR, and cataract status (binary outcome) were collected.
Statistical analyses used the Julius Al Analytics Platform and R (4.2.0), employing
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univariate, bivariate (t-tests, chi-square), and multivariate logistic regression (odds
ratios, 95% Cl). Model performance was assessed via ROC curve analysis (AUC,
sensitivity, specificity). Quality assurance included cross-validation and residual
analysis.

Results and Discussions

The prevalence of cataracts was 15.2% (n=2,209). Multivariate analysis identified age
(OR=1.02 per year, p<0.001), diabetes duration (OR=1.78 for 11-20 years, 2.45 for 21-
30 years, 2.06 for >30 years, p<0.001), HbA1c (OR=2.14, p<0.001), and eGFR (OR=0.99
per unit increase, p<0.001) as significant predictors. Gender was not associated
(p=0.11). Chinese (OR=1.66) and Indian (OR=1.51) ethnicities had higher odds in
univariate analysis, but not after adjustment (p>0.05), suggesting confounding by age
and diabetes duration. The predictive model showed moderate discriminative ability
(AUC=0.682), with high sensitivity (77.4%) but low specificity (49.7%), indicating
utility for identifying at-risk patients but a high false-positive rate. Missing data (e.g.,
urine protein 40.4%, microalbumin 75.4%) and small sample sizes for Borneo (n=293)
and "Others" (n=54) ethnicities limited statistical power. The South Korean Ansan
Cohort reported a 19.1% cataract incidence over 10 years, similar to our 15.2%
prevalence in Johor Bahru T2DM patients 2. Age, diabetes duration, HbA1c, and eGFR
were confirmed as significant cataract risk factors in multivariate analysis, aligning
with literature highlighting age and duration as key predictors A dose-response
relationship with diabetes duration reflects hyperglycemia’s cumulative impact (2-4)
CKD links to higher cataract prevalence 3°. Univariate HbA1c discrepancies may stem
from confounding (e.g., treatment effects in older patients). Ethnic associations
diminished post-adjustment, suggesting confounding by age, duration, or unmeasured
factors like healthcare access, genetics, or UV exposure. Limitations include the
cross-sectional design, missing data (urine protein 40.4%, microalbumin 75.4%),
selection bias, single-center generalizability, unmeasured confounders (e.g., smoking,
BMI), and binary cataract classification.

Table 1 Sociodemographic and Clinic Parameter of Respondents (n = 14,504)

Variable Value
Patient Characteristics (N = 14,504)

Demographics

Age (years), mean + SD 61.0 + 11.8
Gender, n (%)

Male 6083 (41.9%)
Female 8410 (58.0%)
Ethnicity, n (%)

Malay 7077 (48.8%)
Chinese 4086 (28.2%)
Indian 2635 (18.2%)
Borneo 293 (2.0%)
Others 54 (0.4%)
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DM Duration, n (%)

<10 years 8850 (61.0%)
11-20 years 3998 (27.6%)
21-30 years 630 (4.3%)
>30 years 82 (0.6%)
Clinical Parameters

HbA1c (mmol/mol), mean x SD 8.1+2.1
eGFR (mL/min/1.73m2), mean + SD 86.4 + 28.1
Cataract Status, n (%)

No 12295 (84.8%)
Yes 2209 (15.2%)
Fundus Camera Results, n (%)

Normal 10696 (73.7%)
Cataract 2209 (15.2%)
Retinopathy 1599 (11.0%)
Urine Tests, n (%)

Protein

Normal 4120 (28.4%)
Abnormal 4528 (31.2%)
Microalbumin

Normal 3041 (21.0%)
Abnormal 523 (3.6%)

Table 2 Bivariate and Univariate between Presence of Cataracts and Variables.

Variable Cataract X? P-value
Yes No

Gender (N=14,493)
Male 882(14.50%) 5,201(85.50%) 4.38 p=0.112
Female 1,325(15.76%) 7,085(84.24%)
Age(Years) 64.07(£11.55) 60.46(+11.74) 13.45* p<0.001
Ethnicity(N=14,145)
Malay 1,022(14.44%) 6,055(85.56%) 65.74 p<0.001
Borneo 17(5.80%) 276(94.20%)
Chinese 718(17.57%) 3,368(82.43%)
India 423(16.05%) 2,212(83.95%)
Others 7(12.96%) 47(87.04%)
DM Duration (N=13,560)
<10 years 988(11.16%) 7,862(88.84%) 330.96 p<0.001
11-20 years 848(21.21%) 3,150(78.79%)
21-30 years 179(28.41%) 451(71.59%)
>31 years 26(31.71%) 56(68.29%)
HbA1c 7.87(x2.04) 8.14(+2.07) 5.49* p<0.001
eGFR(mL/min/1.73m2) 76.22(+22.01) 88.21(+27.94) 16.88* p<0.001
*t-test
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Table 3 Univariate and Multivariate OR Between Cataracts and Predictors

Variable Univariate p-value Multivariate p-value
OR(95%Cl) OR(95%CI)

Age(Years) 1.03(1.02-1.03) <0.001 1.02(1.02-1.03) <0.001

Ethnicity

*Malay 1.00 1.00

Borneo 0.72(0.33-1.56) 0.69(0.31-1.52)

Chinese 2.27(1.35-4.14) <0.001 1.66(0.97-3.10)

Indian 1.94(1.15-3.56) <0.05 1.51(0.88-2.79)

Others 1.65(0.56-4.41) 1.63(0.54-4.45)

DM Duration

*<10 years 1.00 1.00

11-20 years 2.15(1.92-2.41) <0.001 1.78(1.58-2.00) <0.001

21-30 years 3.35(2.72-4.11) <0.001 2.45(1.97-3.03) <0.001

>31 years 3.38(1.98-5.58) <0.001 2.06(1.19-3.44) <0.001

HbA1c 0.93(0.91-0.96) <0.001 2.14(1.40-3.43) <0.001

Egfr 0.98(0.98-0.99) <0.001 0.99(0.99-0.99) <0.001

(mL/min/1.73m2)

*reference group

Conclusion:

Age, diabetes duration, HbA1c, and eGFR are key predictors of cataracts in T2DM
patients, with longer diabetes duration and poor glycemic control increasing risk.
Regular eye screening and improved glycemic control are essential for high-risk groups.
The moderate predictive model supports screening but requires refinement (e.g.,
additional variables, machine learning) to reduce false positives. Future longitudinal
studies, severity-specific analyses, and validation in diverse populations can enhance
generalizability and inform targeted interventions, reducing the burden of cataracts
in Malaysia.
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Summary

This study analysed childhood mortality in Malaysia, revealing congenital conditions,
neonatal complications, and road injuries as the leading causes of death in 2019 and
2023. The findings indicated an increasing burdens and notable sex-specific
differences. These results underscore the urgent need to strengthen neonatal care,
enhance injury prevention strategies, and improve emergency obstetric services to
reduce preventable child deaths and support Malaysia’s progress towards global child
survival targets.

Keywords
Child mortality, Burden of disease, Cause-specific, Neonatal health, Malaysia

Introduction

Children’s health remains a global priority. Child mortality serves as a key indicator of
a nation’s health and future economic potential, as each preventable death impacts
families and society. Reducing child mortality is central to achieving the Sustainable
Development Goals (SDGs), particularly SDG 3, which Malaysia actively supports .
Understanding the current causes of death among children is crucial for identifying
priority health issues and guiding effective interventions. Malaysia’s National
Children’s Policy and the Child Health 2021-2030 framework? demonstrate the
country’s commitment to holistic child well-being, yet its success depends on
accurate, up-to-date mortality data. This study aims to address this gap by describing
the leading causes of death among children aged 0-14 years in Malaysia in 2023 and
comparing these findings with mortality data from 2019.

Materials and Methods

This study analysed all registered deaths among children aged 0-14 years in Malaysia
for the year 2019 and 2023, with mortality data obtained from the Department of
Statistics Malaysia (DOSM). A total of 162 specific diseases were included, classified
according to the International Classification of Diseases, 10th Revision (ICD-10) codes,
based on the previous Malaysian Burden of Disease (MBOD) study?. Causes of death
were estimated using a redistribution method to address ill-defined causes. All
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statistical analyses were conducted using R statistical software. The World Standard
Population (2000-2025), from the World Health Organization, was used as the
reference population to calculate age-adjusted mortality rates (AAMR) through the
direct method of age standardisation. A comparison of the leading causes of death
between 2019 and 2023 was conducted to assess changes over time.

Results and Discussion

In 2023, a total of 4,933 deaths were recorded among children aged 0-14 years in
Malaysia. Males accounted for 2,896 deaths (58.7%), while females accounted for
2,037 deaths (41.3%). Among males aged 0-4 years, congenital heart anomalies were
the leading cause of death, whereas neonatal preterm birth ranked first among
females. For children aged 5-14 years, road injuries emerged as the leading cause for
both sexes, with notably higher mortality rates among males. Lower respiratory
infections remained a significant cause across age groups, while leukaemia, and brain
and central nervous system cancers ranked third among males and females,
respectively (Table 1). These findings align with global patterns, in which congenital
anomalies, neonatal conditions, and external causes such as injuries dominate
childhood mortality profiles'. Observed sex differences in mortality may reflect
biological vulnerabilities during early development and greater male exposure to fatal
injuries due to behavioural and environmental factors®. These trends highlight the
need for targeted, age- and sex-specific health interventions to reduce child mortality.

Table 1: Total deaths and age-adjusted mortality rates (AAMR) for the top three causes of
death among males and females by age group, Malaysia, 2023

Rank | 0-4 years old | 5-14 years old
Male
1 Congenital heart anomalies Road injuries
270; 22.2 174, 6.5
2 Neonatal preterm birth Lower respiratory infection
207; 17.0 49; 1.8
3 Birth asphyxia and trauma Leukaemia
123; 10.1 46; 1.7
Female
Rank 0-4 years old 5-14 years old
1 Neonatal preterm birth Road injuries
186; 16.2 46; 1.8
2 Congenital heart anomalies Lower respiratory infection
183; 15.9 41; 1.6
3 Lower respiratory infection Brain and central nervous system cancer
83;7.2 24; 1.0

Note: Values are presented as total deaths; AAMR (per 100,000 population).

Comparison of mortality data from 2019 to 2023 (Table 2) revealed notable changes.
Congenital anomalies and neonatal preterm birth continued to impose a substantial
burden, reflecting ongoing challenges in perinatal and neonatal care '. Mortality from
road injuries increased sharply by over 60%, highlighting critical gaps in injury
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prevention, particularly in road safety initiatives. Additionally, the emergence of
birth asphyxia and trauma among the top five causes underscores the urgent need to
strengthen intrapartum and emergency obstetric care to prevent avoidable child
deaths.

Table 2: Comparison of mortality attributed to the top 5 causes of death among children aged
0-14 years in Malaysia between 2019 and 2023

R | Cause of Total deaths AAMR (per 100,000 population)
deaths 2019 | 2023 | Absolute Percent | 2019 | 2023 | Absolute Percent
change, N | change change change
(%) (%)
1 | Congenital
heart 465 489 +24 5.2 6.1 6.9 +0.8 +13.1
anomalies
2 | Neonatal
preterm 366 393 +27 7.4 4.8 5.6 +0.8 +16.7
birth
3 | Lower
respiratory 287 263 -24 -8.4 3.8 3.6 -0.2 -5.3
infections
4 | Road injuries | 213 342 +129 +60.6 2.8 4.5 +1.7 +60.7
> | Drowning® | 491 | 23 168 88.0 | 2.5 | 0.3 2.2 88.0
Birth®
asphyxiaand | 163 191 +28 +17.2 2.1 2.7 0.6 +28.6
trauma

AAMR-Age-adjusted mortality rate
a - Drowning rank 5% in 2019, and rank 19t in 2023
b - Birth asphyxia and trauma rank 5 in 2023, and rank 6% in 2019

Conclusion

This study underscores rising burdens from congenital conditions, neonatal
complications, and road injuries in Malaysia. Strengthening healthcare services,
particularly neonatal care, injury prevention, and emergency obstetric support, is
essential for reducing preventable child deaths and achieving global health goals.
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Summary

Previous research frequently indicates that meteorological factors, such as
temperature, may influence dengue transmission; however, the findings have been
inconsistent. This study aims to examine the association between temperature and
dengue incidence in Johor Bahru, Malaysia. Daily data on dengue incidence and
temperature were collected from 2022 to 2023. A combination of time-stratified case-
crossover design and distributed lag non-linear model (DLNM) were employed. There
was a non-linear association between daily mean temperature and dengue incidence
with the most pronounced effects were observed at lower temperatures (23.0°C -
25.0°C). The highest risk was observed at 23°C, at 1-day lag and lasting for 3 days.
12.28% (95% Cl: 3.78%, 19.57%) of dengue incidence in Johor Bahru were attributed to
daily mean temperature. Our study highlights the critical importance of implementing
effective strategies to mitigate the impact of temperature on dengue transmission.

Keywords
Temperature, dengue, time-stratified case-crossover design, distributed lag non-
linear model (DLNM)

Introduction

The increase in average global temperature has initiated a series of events leading to
climate change. The phenomenon has significantly implicated the spread of vector
borne disease such as dengue fever'. Dengue fever transmission in particular, is
significantly influenced by temperature with warmer temperature speeding up
mosquitoes development and breeding rates, increased virus replication, influencing
human behaviour and movement pattern, potentially increasing their exposure to
mosquitoes bites?:3.

Materials and Methods

We performed a time-stratified case crossover design combined with DLNM to
examine the association between daily dengue incidence and mean temperature,
including their lagged effects, in Johor Bahru from 2022-2023. A time-stratified
stratum was initially created as a new variable in the dataset, by dividing 730 time-
series intervals (representing two years of daily data) into equally sized, non-
overlapping strata defined as day of week within the same month and year. This
stratification allowed the model to control for long-term variations and seasonality.
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Subsequently, a core model was developed using a quasi-Poisson regression,
conditioned on the time stratum previously constructed, incorporating categorical
data on daily rainfall and a dummy variable of public holiday (PH) as a confounder. A
cross-basis matrix was then constructed for daily mean temperature to facilitate the
simultaneous presentation of its association with dengue incidence across predictors
and lag dimensions. We selected a maximum of seven days lag, as suggested by Wu et
al. (2018) and specified a natural cubic spline with 4 and 3 degrees of freedom (df)
for the predictor and lag effects, respectively. The results were reported as odd ratio
(OR) with corresponding 95% confidence interval (Cl) and attributable fraction. All
statistical analyses were conducted using “gnm” and “dlnm” package in R software.

Results and Discussion

A total of 11,299 dengue incidence were reported in Johor Bahru from 15t January
2022 to 31 December 2023, averaging 15 cases per day. Using 26°C as a reference
point, temperature below this threshold exhibited a significant inverse non-linear
association. The highest odds of exposure were observed at temperature 23°C (OR
3.26, 95% Cl. 1.58, 6.72), with the odds decreasing as temperature increased.
Conversely, temperatures above the reference point demonstrated a non-significant
association (Figure 1 and 2). The most pronounced single lag effect of the 1%
percentile temperature (24°C) was observed at 1-day lag (OR 1.12, 95% CI: 1.04, 1.21),
persisting for three days, while its cumulative lag effect was strongest at a 0-7 day lag
(OR 1.82, 95% Cl: 1.25, 2.66). In contrast, the 99t percentile temperature did not
exhibit any significant lag effect on dengue incidence. In Johor Bahru, the underlying
mechanism may involve the breeding and survival of mosquitoes. Lower temperatures,
within a specific range could potentially reduce the developmental period of
mosquitoes, the incubation period, and the rate of viral development, thereby
increasing the number of infectious mosquitoes and elevating the likelihood of dengue
infection 4.

OR

T T T T T T T
23 24 25 26 27 28 29 30

Avg daily temp (°C)

Figure 1: Overall cumulative association between Figure 2: The 3D plot of exposure-lag response
daily mean temperature and dengue incidence
Johor Bahru from 2022-2023
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Figure 3: Association between single (Left) and cumulative (Right) lag effect between daily
mean temperature and dengue incidence in Johor Bahru from 2022-2023

Conclusion

Our study highlights the critical importance of implementing effective strategies to
mitigate the impact of ambient temperature on dengue transmission. Such measures
will offer guidance and serve as an early warning system to address the
unprecedented global health challenges posed by climate change.
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Summary

This study evaluated the performance of Artificial intelligence (Al) in the
interpretation of chest x-rays (CXR) during tuberculosis screening programmes in rural
Sarawak between January and December 2024. A total of 350 adults underwent CXR
screening with ultraportable x-ray unit by purposive sampling and their CXR images
were analysed by both Lunit INSIGHT CXR software and radiologist independently. The
sensitivity was calculated to be 88.9% with a specificity of 86.1%. These findings
highlight the potential of Al in early detection of respiratory diseases particularly
tuberculosis in low resource settings.

Keywords
Artificial Intelligence, Chest X-ray, Sensitivity, Specificity, Tuberculosis

Introduction

Tuberculosis remains a public health crisis and early detection is crucial in rural
communities with limited healthcare access, where diagnostic delays can lead to
increased transmission and poorer health outcomes’. Chest X-ray (CXR) remains as the
most common imaging tool for detecting pulmonary abnormalities and often its
effectiveness is hindered by inter-reader variability and shortages of skilled personnel
in interpretation of the CXR images in low resource setting?. Artificial intelligence (Al)
assisted interpretation has emerged as a promising solution to improve diagnostic
accuracy in resource-limited environments. This study evaluates the diagnostic
performance of an Al system for CXR interpretation during TB screening in rural
Sarawak. The sensitivity and specificity are assessed by comparing the Al
interpretation against radiologists to determine its potential as an effective screening
tool.

Materials and Methods

A retrospective cross-sectional study was conducted by analysing data from 350 adults
who participated in a mobile Tuberculosis screening program in Bintulu district,
Sarawak between January to December 2024. All eligible participants were provided
with written informed consent prior to undergoing chest radiography using a Fujifilm
FDR XAIR XD2000 ultraportable X-ray unit. Each of the CXR images underwent dual
independent assessment by the Al (Lunit Insight V3.1.4.12 software) and
interpretation by radiologist blinded to the Al results. Demographic data, medical
history, radiologist’s report and Al’s interpretation were extracted via medical
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records and structured data collection form. The diagnostic performance of the Al
(sensitivity and specificity) was calculated using radiologist interpretation as gold
standard. Statistical analysis was performed using SPSS version 30. The study was
approved by the relevant institutional ethics committee.

Results and Discussion

Among 350 participants screened, the majority were aged 31-50 years (50.2%), of Iban
ethnicity group (63.1%) and from lower income group B40 (68.0%). The study
evaluated the Al’s diagnostic performance. Sensitivity and specificity of the Al
compared to radiologists were 88.9% and 86.1% with significant p<0.001. The Al’s
sensitivity and specificity align with studies in comparable settings. For instance,
Sarkar et al. (2022) reported 89.7% sensitivity and 85.2% specificity for Al systems in
rural India, while Pande et al. (2023) demonstrated similar performance across
diverse African and Asian populations®#4. Among 56 true positives, radiologists
collectively agreed with Al that there’s positive lesion 69.5% (full agreement 28.5%,
partial agreement 21.4%, identified additional lesions 19.6%) and disagreed with the
remaining Al’s finding. These findings reinforce Al’s reliability as a triage tool in
regions with limited radiological infrastructure.

Table 1: Demographics characteristics of participants (n = 350)

Variable n (%)
Age
20 and below 6(1.7)
21-30 50(14.3)
31-40 80(22.8)
41-50 96(27.4)
51-60 59(16.8)
61 and above 59(16.8)
Gender
Male 202 (57.7)
Female 148 (42.3)
Ethnicity
Malay 37 (10.6)
Iban 221(63.1)
Chinese 35(10.0)
Other Bumiputera 50(14.3)
Foreigners 7(2.0)
Religion
Islam 52 (8.0)
Buddhist 30 (92.0)
Christianity 185 (52.9)
Atheist 83 (23.7)
Income Group (RM)
Below 1950 160(45.7)
1950-3729 78(22.3)
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3730-8649
More than 8650

92(26.3)
20(5.7)

Table 2: Diagnostic performance of Al against Radiologist (N=350)

CXR Interpretation | Radiologist Positive | Radiologist negative | P-value
Al Positive 56 40 <0.001
Al Negative 7 247

Table 3: Types of agreement between Al and Radiologist in true positives. (n=56)

Types of agreement n (%)

Full 16 (28.5)
Partial 12 (21.4)
Additional lesion 11 (19.6)
Reject 17 (30.3)

Conclusion

The study demonstrates that the Al system achieved high diagnostic accuracy (88.9%
sensitivity and 86.1% specificity) in detecting chest X-ray abnormalities, underscoring
its potential to enable earlier diagnosis and treatment of tuberculosis in rural Sarawak.
By integrating mobile digital radiography with Al-driven analysis, this approach will be

able to strengthen tuberculosis screening in resource-limited settings.
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Summary

The Mindfulness-based Intervention (MBI) toolkit is a structured, evidence-based
resource developed to assist primary healthcare providers (PHCPs) in delivering care
to patients with mild to moderate depression. Rooted in mindfulness principles, the
toolkit integrates psychoeducation, mindfulness practices and relaxation techniques
aimed at cultivating present-moment awareness. A Modified Delphi Method involving
multidisciplinary experts was employed to refine content, ensuring cultural relevance
and practical applicability within primary care settings. Through iterative rounds of
expert feedback, the toolkit underwent significant revisions to enhance feasibility and
usability to support primary healthcare providers in effectively managing mild to
moderate depression.

Keywords
Mindfulness-Based Interventions, Depression, Primary Healthcare, Toolkit
Development, Delphi Method

Introduction

Depression is a growing concern within Malaysia’s primary healthcare system due to
limited mental health resources and structured interventions. Mindfulness-Based
Interventions (MBls) have been globally recognised as evidence-based strategies for
enhancing mental well-being' but lack structured implementation tools for primary
healthcare providers (PHCPs) in local contexts?. The MBI toolkit was conceptualised to
address this gap by providing a practical, culturally appropriate manual to support
PHCPs in managing mild to moderate depression. The development process adopted a
structured expert consensus approach to ensure that content and practical
implementation align with real-world primary care settings.

Materials and Methods

Mindfulness practices enhance awareness of thoughts, emotions, and bodily sensations,
supporting early identification and management of depressive symptoms. The initial
draft of the toolkit was developed by the first author based on the Self-Determination
Theory, which emphasizes autonomy, competence, and relatedness as key
motivational drivers in reducing depression severity. A narrative review of the
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literature on MBIs, particularly those used in primary care settings, guided the
selection of components. For example, grounding, mindful breathing, and unhooking
practices were chosen to support autonomy and self-regulation; relaxation techniques
promoted competence in stress management; while essential care practices enhanced
patient-provider connectedness, aligning with the need for relatedness. All selected
practices were adapted to fit local cultural values and the practical context of
Malaysian primary healthcare.

This initial version formed the basis for subsequent expert review using the Modified
Delphi method. A purposive panel of eight multidisciplinary experts, comprising
psychiatrists, family medicine specialists, public health medicine specialist, medical
officer, clinical psychologists, and counselors were recruited for their expertise in
mental health and primary care.

Each Delphi round involved independent expert ratings on five domains (content
validity, usability, cultural appropriateness, practical application, and effectiveness)
using a 5-point Likert scale (1= Strongly Disagree to 5= Strongly Agree). Consensus was
defined as >70% of experts rating an item as 4 or 5 (5). The quantitative feedback
guided iterative refinements between rounds, ensuring that only components meeting
high consensus standards were retained. Qualitative feedback in the open-ended
sections was thematically analysed after each Delphi round to guide revisions such as
clarifying language, restructuring content, and modifying or replacing components to
enhance contextual relevance, clarity and feasibility.

Results and Discussion

The initial draft of the toolkit was structured into two comprehensive sections. The
first section, ‘Guide for Primary Care Providers’, provided foundational knowledge,
including mental health literacy, psychoeducation, essential communication skills,
and an introduction to MBI. The second section, ‘Toolkit for Managing Depression’
comprised twelve mindfulness practices, designed to offer practical strategies that
PHCPs could apply in managing patients with mild to moderate depression such as
mindful breathing, mindful walking, mindful sleep, relaxation techniques and positive
psychology.

In Round 1, feedback led to the removal of Body Scan and 3-Minute Breathing Space
practices due to feasibility concerns in primary care settings. Additionally, the
sequence of components was restructured to enhance usability and logical flow,
ensuring PHCPs could easily integrate the toolkit into routine consultations. The
second draft presented ten streamlined practices with improved structure. In Round 2,
consensus was successfully achieved, with over 70% of respondents providing positive
ratings (=4.0) for all components. Mean scores further supported this with most
sections scoring >4.8, and an overall rating of 4.6. This reflects high agreement on
content relevance, cultural appropriateness, and practical application (Table 1).

This expert-driven, iterative process underscores the importance of integrating
evidence-based mindfulness approaches with practical clinical insights, to develop a
contextually relevant mental health tool for effective depression management.
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Table 1: Expert panel overall rating scores of the toolkit

Components included in the initial Rating Components included in Round | Rating
draft Round 1 Score 2 Score

PART 1: GUIDE TO PRIMARY CARE PROVIDER
a) Understanding Mental Health 4.2 a) Understanding Mental Health 4.9
b) Psychoeducation 4.0 b) Psychoeducation 4.8
¢) Introduction to Mindfulness- 4.3 c) Essential Care and Practices: 4.8
Based Intervention Communication Skills
d) Essential Care and Practices: 4.3 d) Introduction to Mindfulness- 4.8
Communication Skills Based Intervention
PART 2: TOOLKIT FOR MANAGING MILD TO MODERATE DEPRESSION PATIENTS
a) Grounding Technique 4.4 a) Grounding Technique 4.8
b) Unhooking 4.3 b) Unhooking 4.6
¢) Mindful Breathing 4.3 c) Mindful Breathing 4.8
d) Body scan Removed
e) Bringing Awareness to Daily 4.2 d) Bringing Awareness to Daily 4.8
Routine Routine
f) Mindful Eating 4.2 e) Mindful Eating 4.8
g) 3-minute breathing space Removed
f) Mindful Sleep 4.3 f) Mindful Sleep 4.8
g) Mindful Walking 4.3 g) Mindful Walking 4.8
h) Positive Psychology 4.2 h) Positive Psychology 4.7
i) 10-seconds Breathing Exercise for 4.1 i) 10-seconds Breathing Exercise 4.8
Relaxation for Relaxation
j) Progressive Muscle Relaxation 4.1 j) Progressive Muscle Relaxation 4.6
OVERALL REMARKS OF THE MIND- 3.9 OVERALL REMARKS OF THE 4.6
WELL KIT MIND-WELL KIT

Conclusion

The MBI toolkit has been systematically developed through expert consensus to ensure
practical, culturally relevant application in primary care. The forthcoming validation
phase will ensure that the practical toolkit effectively supports primary healthcare
providers in managing mild to moderate depression patients.
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Summary

This study analyzes data from NHMS 2023 to estimate the prevalence and correlates of
perceived household tobacco exposure among non-tobacco-using adults (=18 years) in
Malaysia. An estimated 25.1% (4.87 million) reported such exposure, with higher
prevalence among females, rural dwellers, individuals with lower education and
income, and those with depression or hypertension. These associations reflect
significant health and social disparities in secondhand exposure. Aligned with
Malaysia’s Tobacco Endgame 2040, which targets tobacco-free homes, especially for
child protection, these findings underscore the urgency of evidence-based,
population-specific interventions to mitigate involuntary exposure and advance
tobacco control efforts.

Keywords
non-tobacco user, tobacco environment, exposure at home, secondhand smoke,
secondhand vaping aerosol

Introduction

The home tobacco environment poses a hidden public health risk. Non-users may be
involuntarily exposed to emissions from cigarettes, vapes, or heated tobacco products,
increasing risks of adverse health outcomes and tobacco use initiation'. Secondhand
exposure is rising globally, especially among disadvantaged groups?. This study aims to
estimate the prevalence and describe characteristics of non-tobacco-using adults (=18
years) in Malaysia exposed to household emissions from tobacco and nicotine
products.

Materials and Methods

This study utilized data from the NHMS 2023: Non-Communicable Diseases, a
nationally representative survey conducted by the Institute for Public Health, Ministry
of Health Malaysia. A two-stage stratified random sampling method was applied.
Trained personnel conducted face-to-face interviews using structured questionnaires
adapted from the Global Adult Tobacco Survey (GATS)?* Adults aged >18 years were
eligible. Data analysis was performed using IBM SPSS Statistics version 26.0 with
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complex survey design. We estimated the prevalence of the perceived tobacco
environment at home and examined its associations with sociodemographic
characteristics and selected health outcomes using multivariate logistic regression
(MLR) with significant value, p<0.05.

Results and Discussion

Among 8,882 non-tobacco users aged >18 years, 25.1% (95% Cl: 23.28-27.10; n=2,321),
equivalent to approximately 4.87 million individuals, reported perceiving tobacco
exposure at home. In Table 1, higher prevalence was observed among rural residents
(33.7%), Malays or Orang Asli ethnicities (30.1%), females (29.1%), individuals aged 18-
59 (26.4%), those with no or low education levels (27.8%), and individuals with
depression (33.5%). MLR revealed urban residents had greater odds of perceiving
exposure than rural residents (AOR=1.4, 95% Cl: 1.24-1.58, p<0.001). Males had higher
odds than females (AOR=2.1, 95% Cl: 1.90-2.40, p<0.001), and those with no or lower
education level had higher odds than those with higher education level (AOR=2.4, 95%
Cl: 2.03-2.89, p<0.001). Ethnicities other than Malays and Orang Asli were more likely
to perceive exposure (AOR=1.9, 95% Cl: 1.73-2.16, p<0.001). Low-income respondents
(B40) were more affected than M40 or T20 (AOR=1.2, 95% Cl: 1.06-1.32, p=0.003).
Perceived exposure was significantly associated with hypertension (AOR=1.5, 95% ClI:
1.36-1.69, p<0.001), sleep deprivation (AOR=1.1, 95% ClI: 1.03-1.27, p=0.013), and
depression (AOR=1.6, 95% Cl: 1.27-2.04, p<0.001). The regression model showed good
fit (Hosmer-Lemeshow p=0.117; AUC=66.8%), no multicollinearity (VIF =1.0), and a
correct classification rate of 75.5%. These findings highlight sustained involuntary
tobacco exposure among vulnerable non-users and reinforce emerging evidence
linking such exposure to adverse health outcomes.

Table 1: Association between non-tobacco users (=18 years) in Malaysia (N=8,882)
who perceived tobacco environment at home (n=2,312) with the
sociodemographic and health outcome determinants

Variables Prevalence, Estimated *Adjusted odd ratio

95%Cl population (AOR), 95%ClI
(millions)

East Malaysia 28.0, 24.06-32.31 0.848

West Malaysia 23.7, 21.64-25.87 3.600 -

Urban 22.3, 20.20-24.47 3.249 1.5, 1.31-1.65, p<0.001

Rural 33.0, 28.86-37.51 1.199 (Ref)

Malay or Orang Asli 29.5, 27.09-32.03 2.821 (Ref)

Other ethnicities 18.8, 16.30-21.55 1.627 1.8, 1.66-2.05, p<0.001

Males 18.0, 15.57-20.74 1.334 2.0, 1.77-2.25, p<0.001

Females 28.8, 26.73-30.91 3.114 (Ref)

18-59 years old 26.4, 24.31-28.52 3.986 (Ref)

> 60 years old 14.9, 12.86-17.20 0.462 2.0, 1.73-2.29, p<0.001

Single or marriage 23.3, 20.72-26.06 1.601 1.2, 1.07-1.33, p=0.001

compromised
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Married or living with 25.1, 23.00-27.23 2.840 (Ref)

partner

No or lower education 27.1, 25.01-29.21 4.055 2.5, 2.10-2.98, p<0.001
level

Higher education level | 12.2, 10.17-14.65 0.388 (Ref)

Not working 22.2, 20.13-24.44 2.214 1.1, 1.00-1.26, p=0.050
Working 27.1, 24.70-29.57 2.214 (Ref)
Lower-income (B40) 25.2, 23.02-27.51 2.688 1.2, 1.03-1.29, p=0.011
Middle-income (M40) or | 23.6, 20.81-26.65 1.760 (Ref)
higher-income (T20)

Having diabetes 22.6, 19.48-26.08 0.662

mellitus

Not having diabetes 24.8, 22.83-26.79 3.786

mellitus

Having hypertension 21.4, 19.10-23.91 1.161 1.2, 1.08-1.36, p=0.001
Not having 25.7, 23.59-27.92 3.287 (Ref)
hypertension

Having 23.1, 20.86-25.47 1.434

hypercholesterolemia

Not having 25.1, 22.94-27.40 3.014

hypercholesterolemia

Having at least one 27.8, 20.62-36.33 0.083

asthma attacked in the

past 12 months

No asthma attacked in 24.4, 22.50-26.33 4.357

the past 12 months

Having sleep 26.7, 24.24-29.38 1.826 1.1, 1.03-1.27, p=0.013
deprivation

Not having sleep 23.0, 20.95-25.22 2.622 (Ref)
deprivation

Having depression 31.9, 26.12-38.40 0.238 1.6, 1.27-2.04, p<0.001
Not having depression 24.1, 22.26-26.08 3.859 (Ref)

Notes: *Multivariate logistic regression, ENTER mode. No interaction between variables in the final
model. VIF-1.0, Hosmer-Lemeshow, p=0.117, the area under curve (AUC) = 66.8% and overall
percentages in the classification table = 75.5%. The dashed symbol means variables were

removed during Forward and Backward Logistic Regression mode.
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Conclusion

In support of Malaysia’s tobacco endgame 2040, where all tobacco use—including at
home—will be prohibited, especially around infants and toddlers, this study highlights
the urgent need for household-level interventions to protect non-users and vulnerable
groups from tobacco environments at home and to advance a smoke-free generation.
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Summary

Suicide is a urgent public health crisis. This study aims to describe the rates and
patterns of mortality due to suicide between the year 2020 and 2023. The study was
carried out using mortality data obtained from the Department of Statistics Malaysia
(DOSM). The suicide rate in Malaysia was between 1.98 and 3.47 per 100,000
population in these years. Suicide rates were higher in West Malaysia, and hanging
being the most common method of suicide. Comprehensive strategies for suicide
prevention is essential for Malaysia.

Keywords
Suicide, SDG, mental health, urbanization

Introduction

Suicide is not just a mental health issue, but is increasingly recognized as an urgent
public health crisis’. The inclusion of suicide in the Sustainable Development Goals
target 3.4.2 and the WHO’s Thirteenth General Programme of Work has highlighted
the importance of this issue and paved the way towards concentrated efforts towards
monitoring and reducing suicide globally. Environmental, contextual, social, and
biological factors all contribute towards the incidence of suicide?. The multifaceted
risks for suicide pose a significant challenge towards reducing the mortality arising
from this complex phenomenon. A clear understanding of the trends and patterns is
necessary towards preventing suicide. Despite this, there is paucity of data and
studies looking into suicide, with scarce local data. This study aims to describe the
rates and patterns of mortality due to suicide between the year 2020 and 2023.

Materials and Methods

The study was carried out using mortality data obtained from the Department of
Statistics Malaysia (DOSM). For the first time in 2024, DOSM had established a
Technical Working Group (TWG) to improve the data on mortality due to suicide,
working closely and harmonizing their data the Royal Police Force of Malaysia (PDRM).
International Classification of Diseases Tenth Edition (ICD-10) codes were used to
identify the deaths due to suicide, with all deaths between X60 and X84 classified as
suicide deaths?. Population figures were also obtained from DOSM, to determine the
rates, and age-standardized rates. All analysis was carried out using Microsoft Excel.
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Results and Discussion

A total of 3,813 deaths from suicide occurred in Malaysia between the year 2020 and
2023, with suicide rate between 1.98 and 3.47 per 100,000 population in these years.
A total of 81.4% of the deaths happen among males, with a rate of 3.10 to 5.51 deaths
per 100,000 each year, while females were found to have suicide death rates of 0.74
to 1.26 deaths per 100,000 each year. The mean age of suicide was 40.6  16.6 years.
A suicide rate of 3.47 per 100,000 population, is lower than the estimated global
suicide rate of 5.4 per 100,000, but still higher than the regional estimate of 2.3 per
100,000%. Suicide rates were lower in the 2020, compared to other years, which show
a more consistent pattern (Figure 1). This was most likely due to the pandemic and
imposed Movement Control Order (MCO) during that period of time. The suicide rates
were also found to be higher in West Peninsular Malaysia, with the highest rates
reported in Penang (5.68 per 100,000), Kuala Lumpur (5.09 per 100,000) and Perak
(4.46 per 100,000). The lowest rates of suicide were reported in Kelantan (0.95 per
100,000) and Terengganu (0.99 per 100,000) (Figure 2). This suggests an association
between urbanization and suicide deaths. Hanging was the most common method of
suicide, that being the method of choice between 65.6% and 75.2% of suicides each
year. Falling from height accounted for 12.5% to 20.0% each year, while burning
contributed to 2.0% and 3.6% of suicides each year. Analysis a small portion of data,
where available from PDRM, found that 45.2% of deaths due to hanging happened due
to mental health issues, 21.3% due to family problems, and 13.1% due to financial
issues. This highlights a need for mental health care, especially in urban areas.

Figure 1: Trend of Suicide Mortality between Jan 2020 and Dec 2023
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Figure 2: Distribution of Suicide Rates (per 100,000 population) by State in Malaysia
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Conclusion

Every death due to suicide is a preventable mortality. Strategies for suicide
prevention should be made fit for regional needs®. Action should be taken to improve
mental health care, while improving public health measures, strengthening
community networking, and implementing comprehensive plans to address the wider
issues of socioeconomic factors.
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Summary

This study analysed trends in antimicrobial resistance (AMR) among key gram-negative
pathogens in Malaysian public hospitals from 2018 to 2022. Using WHONET data and
joinpoint regression, we observed significant fluctuations in resistance rates, with
peaks for Acinetobacter baumannii and Klebsiella pneumoniae aligning with the
height of the COVID-19 pandemic. Pseudomonas aeruginosa showed earlier increases,
while Escherichia coli resistance rose post-2020. These findings suggest the pandemic
contributed to AMR surges through increased antibiotic use and hospital strain.
Strengthened AMR surveillance and stewardship efforts are crucial, especially during
health crises, to mitigate resistance and preserve antibiotic efficacy.

Introduction

Antimicrobial resistance (AMR) is an escalating global health crisis that threatens the
efficacy of antibiotics and undermines decades of progress in modern medicine. It
contributes to increased morbidity, prolonged hospital stays, elevated healthcare
costs, and higher mortality rates. Aerobic gram-negative bacilli, particularly
Enterobacteriaceae and non-lactose fermenting organisms such as Pseudomonas
aeruginosa and Acinetobacter baumannii, are leading causes of hospital-acquired
infections and have shown alarming rates of resistance’. In recent years, resistance
among these pathogens has increased at an unprecedented rate, reaching levels that
render some infections untreatable with conventional antibiotics. This study aims to
describe the trends and temporal shifts in antimicrobial resistance among selected
gram-negative organisms in Malaysian public hospitals from 2018 to 2022.
Understanding these trends is crucial to identifying periods of elevated risk,
evaluating the impact of systemic stressors such as the COVID-19 pandemic, and
informing public health responses.

Materials and Methods

We analysed antimicrobial resistance data retrospectively from 35 public hospitals
across Malaysia, extracted from the WHONET database maintained by the Ministry of
Health Malaysia. The organisms of interest included carbapenem-resistant Escherichia
coli (CREC) and Klebsiella pneumoniae (CRKP), as well as multidrug-resistant (MDR)
Acinetobacter baumannii and (MDR) Pseudomonas aeruginosa. CREC and CRKP were
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defined as resistance to either imipenem or meropenem. MDR refers to an isolate that
exhibits resistance to more than two classes of antibiotic agents. Resistance rates
were defined as the number of resistant isolates per 10,000 patient admissions. We
applied joinpoint regression using the Joinpoint Trend Analysis Software (Version
5.4.0.0) developed by the Surveillance Research Program of the U.S. National Cancer
Institute?. This method identifies significant temporal changes in trend, known as
changepoints. A log-linear model was used within each segment to calculate the
monthly percentage change (MPC), with statistical significance defined as p<0.05.

Results and Discussion

Multidrug-resistant (MDR) Acinetobacter baumannii  exhibited the highest
antimicrobial resistance (AMR) rates among the pathogens studied, peaking at 560
isolates per 10,000 admissions in August 2021 (Figure 1). Joinpoint regression
identified three significant changepoints: a decline in resistance from January 2018 to
March 2021 (MPC = -0.002), a sharp increase from March to August 2021 (MPC =
+0.224), and a subsequent decline until December 2021 (MPC = -0.216), after which
rates plateaued (Table 1). A similar trend was observed for CRKP, which also peaked
in August 2021, coinciding with the height of COVID-19 hospitalizations in Malaysia®.
This temporal overlap suggests that pandemic-related hospital strain—such as
increased admissions, prolonged stays, and heightened antibiotic use—may have
contributed to the spike in resistance. MDR Pseudomonas aeruginosa showed a
different trajectory, with an initial increase beginning from a changepoint in
November 2019, peaking later in October 2021 and declining thereafter (MPC = -0.02).
This pattern suggests a possible pre-pandemic rise with only partial influence from
COVID-19-related disruptions. In contrast, CREC remained stable until December 2020,
followed by a significant and sustained increase through the study's end (MPC =
+0.056), indicating differing transmission dynamics or antibiotic exposure patterns
compared to the other organisms studied. These trends align with global observations
of surges in resistant gram-negative infections during the COVID-19 pandemic*. This
may be attributed to an increase in inappropriate antibiotic use in COVID-19 patients,
which exerts selective pressure favouring the proliferation and spread of resistant
pathogens®>. However, the data should be interpreted with caution. Potential
underreporting, variability in diagnostic capacity, and resource constraints during
COVID-19 may have influenced surveillance accuracy. Hospitals overwhelmed by the
pandemic may have deprioritized routine AMR testing or lacked the resources for
consistent data collection, possibly leading to fluctuations unrelated to true
resistance trends.

Conclusion

The COVID-19 pandemic may have significantly contributed to the emergence and
spread of resistant gram-negative pathogens in hospitals, with resistance peaks
aligning with increased COVID-19 admissions. This highlights the need for ongoing
surveillance and targeted interventions to manage antimicrobial resistance during
future health crises.
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Table 1: Joinpoint regression analysis of rate of antimicrobial resistance microorganisms

(isolates per 10,000 admissions) across 35 public hospitals from 2018 to 2022.

Microorganism | Segment Period MPC p-
value
Segment 1 January 2018 - March 2021 -0.002 | 0.364
Acinetobacter | Segment 2 March 2021 - August 2021 0.224 | <0.001
baumannii Segment 3 August 2021 - December 2021 -0.216 | 0.004
Segment 4 | December 2021 - December 2022 | 0.007 | 0.485
Pseudomonas Segment 1 | January 2018 - November 2019 -0.047 | <0.001
aeruginosa Segment 2 | November 2019 - October 2021 0.009 | <0.001
Segment 3 | October 2021 - December 2022 | -0.020 | 0.004
Escherichia Segment 1 | January 2018 - December 2020 -0.004 | 0.515
coli Segment 2 | December 2020 - December 2022 | 0.056 | <0.001
Segment 1 | January 2018 - December 2018 -0.058 | 0.001
Klebsiella Segment 2 December 2018 - March 2021 0.020 | <0.001
pneumoniae Segment 3 March 2021 - August 2021 0.164 | 0.006
Segment 4 August 2021 - December 2022 -0.019 | 0.003

MPC: Monthly Percentage Change
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(a) A. baumannii All: 3 Joinpoints

(b) P. aeruginosa All: 2 Joinpoints
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Figure 1: Trends in rates of (a) multidrug resistant A. baumannii, (b) multidrug resistant P. aeruginosa, (c) CRE E. coli (CREC),
and (d) CRE K. pneumoniae (CRKP) (isolates per 10,000 admissions).
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Summary

Albuminuria, a key marker of early kidney damage, is strongly associated with
diabetes mellitus (DM) and serves as a predictor for chronic kidney disease (CKD)
progression. This study aimed to assess the prevalence of albuminuria among
adults in Malaysia, according to diabetic status, using data from the MyCKD 2024
survey. Findings revealed that among all respondents, 23.6% of individuals with
diabetes had albuminuria compared to 5.2% of those without diabetes. These
results underscore the urgent need to implement routine albuminuria screening,
particularly among high-risk diabetic populations, to facilitate early detection and
intervention strategies aimed at preventing CKD progression.

Keywords
Albuminuria; Diabetes Mellitus; Chronic Kidney Disease; Prevalence; Malaysia

Introduction

Albuminuria, characterised by elevated levels of albumin in the urine, is a critical
biomarker of early renal damage and endothelial dysfunction. It plays an essential
role in diagnosing chronic kidney disease (CKD) and serves as a predictor of
cardiovascular morbidity and mortality'. Diabetes mellitus (DM) remains a leading
global cause of albuminuria due to its adverse effects on glomerular function’. In
Malaysia, the prevalence of diabetes has been steadily increasing, now affecting
approximately one in six adults?, thereby heightening the risk of diabetic
nephropathy—one of the primary contributors to end-stage renal disease (ESRD)3.
Despite advancements in diabetes management, awareness and routine screening
for albuminuria remain suboptimal, particularly within primary care settings*. Early
detection through cost-effective urine tests can significantly delay or prevent CKD
progressiont. This study provides updated national estimates of albuminuria
prevalence, emphasising its burden among individuals with or without diabetes to
inform targeted screening and intervention policies.

Materials and Methods

The Population-Based Study on the Prevalence of Chronic Kidney Disease Among
Adults in Malaysia (MyCKD) 2024 was a nationally representative, cross-sectional
survey aimed at assessing kidney health among adults aged 18 years and above. A
multistage stratified sampling approach was used to ensure representativeness
across urban and rural populations. A total of 1,259 respondents participated in
the study. Urinary albumin levels were measured using spot urine samples,
classified by the standard clinical threshold classification: normoalbuminuria (<30
mg/g), microalbuminuria (30-300 mg/g), and macroalbuminuria (>300 mg/g)’.
Diabetes status was determined based on self-reported physician diagnosis or
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elevated fasting blood glucose. Prevalence rates were estimated for the overall
population and stratified by diabetic status. Data were analysed using R (version
4.4.1) with the survey package to account for sampling weights, strata, and
clustering. Analyses incorporated complex survey design, reporting 95% confidence
intervals (Cl) and coefficients of variation (CoV) to ensure precision and reliability.

Results and Discussion

The total number of respondents in the study was 1,259, yielding a 80.8% response
rate. There were 1,097 respondents without CKD and 160 respondents with CKD.
Mean age in years was 49.2 overall while 61.1 for those with CKD and 47.4 for
those without CKD. There were more female respondents (56.8%) compared to
male respondents (43.2%). Majority of the respondents were of Malay/Orang Asli
ethnicity (50.5%), secondary school educated (60.6%), B40 income category (74.5%),
current smokers (77.6%) and current e-cigarette users (75.8%). Almost half of the
respondents had hypertension (49.3%) while 21.7% had diabetes and 29.0% had
hypercholesterolaemia. More than half of the respondents were overweight and
obese (56.8%) while 59.3% had abdominal obesity. Microalbuminuria affected 17.9%
of diabetics and 4.7% of non-diabetics, while macroalbuminuria was observed in
5.7% and 0.5%, respectively. The overall prevalence of albuminuria (combining
microalbuminuria and macroalbuminuria) among adults in Malaysia was 7.5%.
Among individuals diagnosed with diabetes, the prevalence of albuminuria was
significantly elevated at 23.6%, compared to 5.2% among those without diabetes. A
stark disparity was observed when stratified by diabetes status. These findings
align with global patterns where diabetes is a predominant driver of early kidney
damage [3]. The high proportion of albuminuria among diabetics in Malaysia
reflects both the metabolic burden posed by uncontrolled hyperglycaemia and
potential gaps in routine monitoring. International guidelines, including those by
KDIGO, advocate for annual screening of albuminuria in all patients with diabetes
as part of comprehensive CKD risk management'. Moreover, albuminuria is not only
a renal risk marker but also an independent predictor of cardiovascular events,
further amplifying its public health significance. Proactive measures such as
incorporating albuminuria screening into existing non-communicable disease (NCD)
programmes could yield substantial benefits*.

Table 1: Prevalence of overall albuminuria (n = 1,259)

Lower

Albuminuria Count % Upper CI Cl CoV
Normoalbuminuria 1,109 92.5 90.73 93.99 0.009
Microalbuminuria 120 6.3 4.94 7.94 0.120
Macroalbuminuria 30 1.2 0.81 1.79 0.199
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Table 2: Prevalence of albuminuria by diabetes status (n=1,184%)

Albuminuria

Diabetes (n = 256)

No Diabetes (n = 928)

o Upper | Lower o Upper | Lower
Count % Cl Cl CoV | Count % Cl cl CoV
Normoalbuminuria 182 72' 68.18 | 82.96 | 0.049 | 855 94.8 | 93.06 | 96.13 | 0.008
Microalbuminuria 54 13' 12.20 | 25.47 | 0.186 64 4.7 3.46 6.41 0.156
Macroalbuminuria 20 5.7 3.63 8.97 | 0.228 9 0.5 0.21 1.05 0.403

*with some missing DM status

Conclusion

This study reveals a high burden of albuminuria among adults in Malaysia,

especially those with diabetes.
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Summary

Timely diagnosis and management of dengue infection play a critical role in
improving patient outcomes and preventing outbreaks. Evidence has shown that
delay in dengue diagnosis is associated with poor dengue outcomes. This study
aimed to describe the socio-demographic, clinical, epidemiological and
environmental characteristics of dengue cases registered in Perak State from 2018
to 2024, determine the proportion of cases with delay in diagnosis and determine
factors associated with delay in diagnosis among such cases.

Keywords
Dengue. Delay in diagnosis. Dengue mortality.

Introduction

Without early recognition, patients who are at risk of developing severe dengue
may not receive timely interventions, increasing dengue morbidity and mortality '-2.
Definition of delayed diagnosis varied with the accepted range to be within three
to six days % 3, while Malaysia uses a cut-off point of three days from onset to
diagnosis of dengue as part of the initiatives in its National Strategic Plan of
Dengue Prevention and Control*. Delays in diagnosing dengue fever stem from
multiple factors which can be grouped into patient-related, healthcare system-
related, and disease-specific challenges®’. This study was aimed to describe the
socio-demographic, clinical, epidemiological and environmental characteristics of
dengue cases registered in Perak State from 2018 to 2024, determine the
proportion of cases with delay in diagnosis and determine factors associated with
delay in diagnosis

Materials and Methods

This study employed cross sectional study design using secondary data obtained
from e-Dengue registry. Cases diagnosed and registered in Perak State from 2018
to 2024 was sorted into a linelisting, cleaned and explored. Data was then analysed
using IBM Statistical Package for Social Sciences Version 28 to answer research
questions using descriptive and inferential statistical tests. Variables studied were
grouped into outcome variables (delay in diagnosis defined as case diagnosed after
three days of onset), and socio-demographic, epidemiological, clinical, and
environmental characteristics. Chi square and multivariable analysis using logistic
regression modelling were performed to identify factors associated with delay in
diagnosis among dengue cases in Perak registered from 2018 to 2024. Model fit was
checked to ensure all assumptions are met.
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Results and Discussion

Out of 22,008 dengue cases registered in Perak, 55.1% were male, 97.1% were
Malaysians, 50.3% of Malay ethnic group and 46.9% were employed. Median age of
the patients were 34 years old (IQR=33). Majority of the patients did not have
warning signs (65.8%), had positive NS1Ag test (69.7%), had thrombocytopenia
(99.0%), and had normal total white cells (52.3%). Majority of cases were linked to
outbreaks (62.3%) and were notified by government hospital (35.2%) and followed
by government health clinics (31.7%), came from urban districts (74.5%), priority |
area (80.9%), had dumping grounds (69.8%) and did not have empty land lots in
their locality areas (53.4%).

8165 of cases were diagnosed after three days of onset (37.1%) and defined as
having delayed diagnosis. Factors that were significantly associated with delay in
diagnosis among registered dengue cases include admission to hospital (AOR=1.162,
95%Cl=1.080,1.249, P<0.001), unemployment (AOR=1.104, 95%Cl=1.034,1.179,
P=0.003), notifications from private healthcare facilities (AOR=1.104, 95%Cl=1.034,
1.179, P=0.003), positive NS1 Antigen (AOR=1.801, 95%Cl=1.701, 1.907, P=<0.001),
suburban locality (AOR=0.797, 95%CI=0.745, 0.852, P<0.001), and age (AOR=0.996,
95%CI1=0.994,0.998, P<0.001).

Conclusion

Public health measures to improve timely diagnosis is hecessary as more than one-
third of cases were diagnosed after three days (later than outlined in national
dengue prevention and control guidelines). Targeted measures such as awareness
campaigns, engagement with local leaders and promotion for dengue testing
among private practitioners can be considered to improve timely detection of
dengue infection.
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Summary

Chronic kidney disease (CKD) is a major global public health issue, contributing
significantly to increased morbidity, premature mortality, and escalating
healthcare costs. The burden of CKD is amplified in countries facing high rates of
non-communicable diseases (NCDs), such as Malaysia. This study presents updated
national prevalence estimates of CKD based on data from the MyCKD 2024 survey.
Using the latest CKD-EPI 2021 equation, the overall CKD prevalence among
Malaysian adults was found to be 7.3%. The analysis revealed notable variations
across demographic groups and clinical conditions. These findings emphasise the
critical need for sustained surveillance, early detection programmes, and targeted
public health interventions to manage and reduce the CKD burden.

Keywords
Chronic kidney disease, Prevalence, Malaysia, Non-communicable diseases, public
health

Introduction

Chronic kidney disease (CKD) affects nearly 10% of the global adult population,
posing a substantial risk for cardiovascular diseases, kidney failure, and premature
death'. In Malaysia, CKD prevalence increased from 9.1% in 2011 to 15.5% in 2018,
reflecting both a growing disease burden and enhanced detection efforts®3. This
rise has placed additional strain on the healthcare system due to the high costs
associated with dialysis and long-term management. In response, the Ministry of
Health Malaysia introduced the National Action Plan for Healthy Kidneys 2018-2025,
aiming to curb CKD progression through prevention, early diagnosis, and integrated
care. The Population-Based Study on the (MyCKD) 2024 study provides essential
data to assess current trends, evaluate public health strategies, and guide future
policy decisions to address CKD effectively.

Materials and Methods

The MyCKD 2024 study was a nationwide cross-sectional survey conducted among
adults aged 18 years and above, across Malaysia. A multistage stratified sampling
design was employed to ensure national representativeness. CKD was defined
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according to the Kidney Disease: Improving Global Outcomes (KDIGO) guidelines.
Classification was based on the CKD-EPI 2021 equation, incorporating estimated
glomerular filtration rate (eGFR) and persistent albuminuria measurements from
collected blood and urine samples. Prevalence estimates were calculated using
complex survey methods in R (version 4.4.1) with the ‘survey’ package, accounting
for weighting, stratification, and clustering. Importantly, the standardisation
approach, sampling design, and analytical framework remained consistent with the
MyCKD 2018 survey. Importantly, both surveys followed consistent methodology,
ensuring comparability through identical use of survey weights, multistage design,
and standardised analysis procedures.

Results and Discussion

A total of 1,265 respondents participated in the study. The overall prevalence of
CKD in Malaysia was 7.8%, demonstrating a significant reduction compared to the
15.5% reported in 2018. This reduction is epidemiologically meaningful and not
attributable to methodological changes, as the same CKD-EPI 2009 equation,
sampling design, and laboratory standardisation were applied in both surveys. In
addition, the data processing and statistical analysis approaches were maintained
consistently between surveys, ensuring comparability. When reanalysed using the
newer CKD-EPI 2021 equation, the prevalence dropped slightly further to 7.3%,
reinforcing the trend.

Prevalence” (%)

155

Prevalence (%)

*CKD-EPI 2009 2011 2018 2024 *CKD-EPI 2021
Equation Equation

Figure 1: Trend of CKD Prevalence in Malaysia

Figure 1 illustrates the trend in CKD prevalence over recent years. The decline in
CKD prevalence likely reflects the positive impact of public health initiatives,
including improved NCD management and increased kidney health awareness. It
may also be partially influenced by COVID-19-related mortality among high-risk
individuals, with similar downward trends observed in countries like Taiwan and
China following national CKD strategies #>. Subgroup analysis showed higher CKD
prevalence among females (8.1%) and rural populations (9.7%), highlighting
potential disparities in risk exposure and access to healthcare services. Clinical
factors strongly associated with higher CKD prevalence included diabetes (25.1%),
hypercholesterolaemia (20.5%), cardiovascular disease (24.7%), and abdominal
obesity (8.9%). Additionally, individuals with lower educational attainment and
those classified as overweight or obese exhibited elevated prevalence rates. The
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findings reaffirm the importance of targeted interventions, especially for high-risk
populations. Continued nationwide screening, public education, and alighment
with the National Action Plan for Healthy Kidneys are essential to sustain this
positive trend and further reduce the CKD burden in Malaysia.

Conclusion

The MyCKD 2024 study highlights a promising decline in CKD prevalence in Malaysia,
likely reflecting progress in public health efforts, NCD management, and early
detection. Nonetheless, challenges remain among vulnerable and high-risk groups.
Sustaining these gains requires continued prioritisation of CKD in the national
health agenda, with emphasis on prevention, equitable access, and surveillance.
Strengthening multi-sectoral collaboration and upholding the National Action Plan
for Healthy Kidneys will be key to achieving lasting reductions in CKD burden and
improving population health.
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Summary

In 2023, an extensive mucormycosis outbreak occurred in a maternal and child
centre in east coast of Peninsular Malaysia affecting 55 neonates with a 23.6% case
fatality rate. The investigation identified nosocomial transmission linked to
environmental contamination, including linens and equipment, with Rhizopus
species isolated from clinical and environmental samples. Risk factors include
neonates delivered via caesarean section, and critically ill. Low index of suspicion,
delayed in case detection, and delayed outbreak declaration had contributed to
prolonged transmission. This outbreak highlights the need for robust surveillance
on fungal infection, strict linen management, and improved infection prevention
measures to prevent future fungal outbreaks in neonatal healthcare settings.

Keywords
Mucormycosis, nosocomial infection, linen contamination, fungal surveillance,
neonatal death

Introduction

Mucormycosis is an infection caused by species of filamentous molds called
mucormycetes belonging to order Mucorales. It primarily affects
immunocompromised individuals and is rare in neonates 2% In neonatal,
mucormycosis often mimics necrotizing enterocolitis (NEC), with high mortality
and diagnostic challenges. In April 2023, a case of mucormycosis was reported by a
maternal and child centre in east coast of Peninsular Malaysia, and outbreak was
declared on September 2023 after nine (9) cases were recorded including seven (7)
neonatal death, mainly in Neonatal Intensive Care Unit (NICU). The prolonged
outbreak was notified to the state Communicable Disease Unit in December 2025
and subsequently the Epidemic Intelligence Program (EIP) team was activated to
identify the possible source and risk factors as well as to provide recommendations
to halt the outbreak transmission.
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Materials and Methods

An outbreak investigation including the epidemiological, laboratory, and
environmental investigation was conducted. Operational case definition was
established for suspected, probable, and confirmed cases. Case findings were done
by reviewing registered cases from April to December 2023. Medical records for all
probable and confirmed cases were investigated including the socio-demography
details, clinical details, neonatal risk, mother risk and laboratory profile. The line
listing of the cases was developed and updated. An environmental risk assessment
was done through a walkthrough survey to assess the risk of infection in the centre
including in the central clean linen store. The environmental sampling results
including equipment and linen samples taken by the centre’s team were reviewed.
Descriptive analysis was employed and data were analysed using Jamovi 1.6.15

Results and Discussion

A total of 55 cases were recorded including 23 confirmed and 32 probable cases
with an overall case fatality rate of 23.6% (Table 1). Most infected were term
neonates (54.6%) delivered via caesarean section (69.1%). Gastrointestinal signs
with radiological evidence were common. Of the 12 neonates who underwent
laparotomy, 9 (75%) was histologically confirmed as mucormycosis originating from
the stomach. The epidemic curve (Figure 1) indicated a prolonged continuous point
source outbreak. Cases were infrequent during the initial 5-months period with
high case fatality (8/10=80.0%) which markedly reduced (5/40=12.5%) after
declaration of the outbreak. Out of 197 environmental samples, 26 (13.2%) tested
positive for fungal contamination with linen and equipment had the highest
positivity rates, 18.8% and 18.6% respectively. The presence of multiple cracked
linen storage surfaces and disinfection cycles for incubators exceeded
recommended intervals, and served as potential fungal reservoirs. Air sampling in
operating theatres showed persistent fungal presence before and after terminal
cleaning. This prolonged outbreak was contributed by a low index of suspicion in
the beginning, delayed diagnosis and case detection, no proper laboratory
surveillance on fungal infection and late declaration of the outbreak. The cases
were concentrated in NICU due to pockets of immunocompromised neonates
requiring extensive care and undergoing multiple procedures '24. Nosocomial
infection of mucormycosis occurs with gastrointestinal tract (GIT) involvement that
results from ingestion of fungal spores, umbilical catheterization, and assisted
ventilation (1,2,4). Positive environmental samples were found in clean linens and
equipment; and in line with a study by Duffy (2014) that found hospital linens as a
possible vehicle for Rhizopus and has been isolated from cultures of clean linens 3.
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Table 1: Characteristics of cases in mucormycosis outbreak (n=55)

Confirmed cases | Probable cases Total
Variables (n=23) (n=32) (n=55)
n (%) n (%) n (%)

Gestation

Term (=38 wk) 15 (65.2) 15 (46.7) 30 (54.6)

Prem (<38 wk) 8 (34.8) 17 (53.1) 25 (45.4)
Neonatal Risk

RDS

PPHN 7 (30.4) 14 (43.8) 21 (38.2)

Presumed sepsis 6 (26.1) 4 (12.5) 10 (18.2)

Septicemic shock 5 (21.7) 2 (6.3) 7 (12.7)

Neonatal 1 (4.4) 1 (3.1) 2 (3.6)
asphyxia 2 (8.7) 4 (12.5) 6 (10.9)

Others 2 (8.7) 7 (21.8) 9 (16.4)
Status

Alive 13 (56.5) 29 (90.6) 42 (76.4)

Death 10 (43.5) 3 (9.4) 13 (23.6)
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Figure 1: Epidemic curve of mucormycosis outbreak

Conclusion
Despite being rare, this was an extensive mucormycosis outbreak among neonates

with devastating outcomes and high case fatality rate. A proper linen management,
strict compliance on the IPC, early detection and aggressive management of the
cases would prevent further outbreak and essential to reduce the mortality.
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Summary

The burden of undiagnosed diabetes in Malaysia highlights the need for innovative,
scalable risk prediction tools. This study aimed to simulate and evaluate an Al-
powered diabetes risk prediction model based on the hypothetically generated
data that mimic Malaysian national screening data, with the intention of
integrating it into a self-screening digital platform. The random forest model
achieved an AUC of 0.8481, with high specificity (0.9988) but low sensitivity
(0.0033), suggesting further calibration is required for real-world application. Top
predictors included random glucose, BMI, systolic blood pressure, and family
history of diabetes. The model has potential to enhance early detection in the
community when deployed via user-friendly web applications such as DIAPro, which
can be accessed at https://drchehidayat.shinyapps.io/DIAPro/.

Keywords
Diabetes, Risk Prediction, Artificial Intelligence, Random Forest

Introduction

Diabetes is a growing public health concern in Malaysia, with a substantial number
of undiagnosed cases'. The National Health Surveillance Initiative (NHSI) collects
valuable individual health data that can be repurposed for risk stratification?. With
the advancement of machine learning, predictive models using such data offer an
opportunity to implement scalable, personalized risk assessment tools. This study
explores the feasibility of using a random forest algorithm to develop a diabetes
risk prediction model and deploy it in a prototype self-screening web app, DIAPro.

Materials and Methods

A synthetic dataset simulating NHSI variables was used, containing demographic
and clinical predictors such as age, sex, body mass index (BMI), systolic and
diastolic blood pressure, random glucose, total cholesterol, smoking status,
physical activity, and family history of diabetes. The synthetic dataset was
generated using random sampling from parametric distributions informed by known
population-level characteristics reported in NHSI datasets. The data was split into
training (80%) and testing (20%) sets. Models developed included logistic regression,
random forest, and neural networks using the tidymodels framework in R software
34, Model performance was evaluated using accuracy, AUC, sensitivity, and
specificity. The random forest model was selected for the Shiny app prototype
based on comparative performance.
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Results and Discussion

The random forest model achieved the best performance among the tested
algorithms, with accuracy of 0.8481, AUC of 0.3558, and specificity of 0.9988
(Table 1). However, sensitivity was notably low at 0.0033, indicating a high false-
negative rate under current thresholds. Feature importance analysis revealed
random glucose, BMI, systolic blood pressure, and family history as the top
predictors (Figure 1, Figure 2). A Shiny web app, DIAPro, was developed to
demonstrate the model's functionality in community-based self-screening. Despite
promising specificity, the low sensitivity highlights the need for recalibration or
ensemble strategies before wider implementation.

Table 1: Model Performance Metrics

Model Accuracy AUC Sensitivity  Specificity
Logistic Regression 0.8486 0.3354 0.00 1.00
Random Forest 0.8481 0.3558 0.0033 0.9988
Neural Network 0.8461 0.3636 0.017 0.9941

age
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diastolic_bp

systolic_bp

total_cholesterol

sex_Male

smoking_status_Never

ethnicity_Malay

physical_activity_Moderate

o
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Figure 1: Top 10 most important predictors of diabetes based on the random forest model
using simulated NHSI data. Variable importance is calculated using the mean
decrease in Gini impurity, with random glucose, BMI, and systolic blood pressure
identified as dominant predictors.
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Figure 2: SHAP-like decomposition of variable contributions to diabetes prediction using
the DALEX model_parts() method. Each bar represents the raw importance
(drop-out loss) of the variable in the random forest model, highlighting the
most influential features in individual risk prediction.

Conclusion

This hypothetical study supports the feasibility of using Al-driven models for
community-based diabetes self-screening using national surveillance data. While
the DIAPro tool demonstrates potential as a risk stratification instrument, the
random forest model was selected for its overall performance and interpretability.
Future iterations will focus on improving sensitivity through recalibration and
model optimization to ensure reliable early detection.
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Summary

Healthcare digitalization is pivotal for advancing integrated care, vyet
implementation faces barriers in resource-limited settings. This study explores the
challenges faced by Langkawi’s healthcare in incorporating digitalization in
integrated care. A qualitative study was conducted using in-depth interviews and
focus group discussions with physicians, nurses, medical officers, and healthcare
administrators. Data were analysed using the Rainbow Model of Integrated Care
framework. Key challenges identified were restrictive policies, insufficient digital
infrastructure, dated digital resources, limited communication and coordination,
and fragmented information sharing. Addressing these barriers require systemic
changes such as infrastructure investment and curation of supportive policies to
realise integrated care practices.

Keywords
Integrated care, digitalisation, Langkawi, challenges, policies

Introduction

Integrated care (IC) is a strategic approach designed to counter the fragmentation
of care to produce seamless, person-centred care across the continuum’. In
Langkawi, the island's geographical isolation and evolving healthcare demands
highlight the importance of IC to ensure coordinated and efficient service delivery.
While digitalisation tools such as electronic health records, and virtual
consultations play an important role in being enablers of IC, little is known about
the specific barriers faced by Langkawi’s healthcare system in adopting these
solutions. This study aims to explore the challenges faced by Langkawi’s
healthcare system in adopting digitalisation as a pathway toward achieving
integrated care.
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Materials and Methods

A qualitative study design was utilised involving 42 in-depth interviews (IDIs) and
seven focus group discussions (FGDs) with 64 participants. Public healthcare
providers interviewed were implementers, managers, and directors from clinics,
hospital, Langkawi district and Kedah state health department while private sector
respondents were general practitioners (GPs). IDIs enabled individuals to share
personal perspectives in depth while FGDs facilitated discussions on common
challenges and solutions among participants. Participants were selected based on
their roles, working experience in Langkawi and involvement in policy planning for
Langkawi. Data were collected face-to-face and virtually, audio-recorded,
transcribed verbatim and analysed using NVivo 14. Framework analysis with the
Rainbow Model of Integrated Care (RMIC) was employed. RMIC is a framework used
to evaluate integrated care by showing how healthcare works at different levels—
clinical (patient care), professional (teamwork among providers), organisational
(coordination between institutions), functional (information and resource sharing),
system (policies and funding), and normative (shared values and goals)—to create a
seamless, patient-centred experience?. Ethical approval was obtained for this
study (NMRR 1D-24-00377-RBI).

Results and Discussion

The results highlighted significant challenges across multiple dimensions of
integration from the RMIC model—namely systemic, organisational, functional,
professional, and clinical. The lack of a unified approach to building a digital
infrastructure environment and the presence of restrictive policies are examples of
system integration challenges. Limited availability of basic resources such as
computers and reliable internet connectivity has further been impacted by policies
that temporarily restrict the procurement of digital assets.

Interoperable health information systems like the Medical Programme Information
System (MPIS) and Cloud-Based Clinic Management System (CCMS) hinder effective
workflows between hospitals and clinics. Despite Langkawi having a small
healthcare network, the inability to link these systems leads to inefficiencies in
service delivery, making it difficult for organisations to function cohesively to
achieve organisational integration. Additionally, functional integration faces
barriers such as outdated digital resources. Old computers, poor internet
connectivity, and reliance on external hard drives disrupt essential duties such as
data management to virtual training sessions.

Professional integration is dampened by challenges in communication and
coordination among healthcare providers. Similarly, clinical integration is
obstructed by fragmented information sharing between healthcare facilities. The
heavy reliance on manual processes for retrieving patient data and the absence of
real-time access to information create silos that hinder effective teamwork.
Professionals have limited ability to collaborate and respond to patient needs in a
timely manner which leads to a disruption in care continuity.

No challenges concerning digitalisation were identified from the normative
integration dimension. However, the existing digitalisation challenges across other
dimensions must be addressed using a multi-faceted approach that embodies the
principles of integrated care to create a more cohesive healthcare system in
Langkawi?.
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Conclusion

To address these barriers effectively, a strategic approach is essential to
incorporate digitalisation in Langkawi’s healthcare system for effective integrated
care practices. This can be achieved by building a supportive digital ecosystem,
enforcing shared standards amongst organisations, and curating policies that foster
the growth of digitalisation.
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Abstract

This study aimed to identify and compare the geographical accessibility of primary
care services for older adults in Malaysia. The level of accessibility to primary care
services was assessed using the availability ratio, calculated by dividing the
number of public and private facilities by the number of older adults in each sub-
district. Data analysis was done using Lorenz Curves and Concentration Index (Cl),
alongside the creation of bivariate choropleth maps. Findings reveal significant
geographical inequalities in accessibility exist. These disparities highlight the need
for strategic interventions to ensure equitable access to primary care services for
older adults.

Keywords
Ageing population, primary care services, accessibility, Malaysia, Geographic
Information Systems (GIS)

Introduction

Malaysia is undergoing a demographic shift towards an ageing society, with a
growing older population driving increased demand for healthcare services due to
their evolving and complex health needs. The uneven distribution of these services
can exacerbate vulnerabilities among older people, particularly in areas with high
proportions of older adults. Primary health care plays a critical role in delivering
healthcare services as it serves as the first point of contact for the population.
This study aimed to identify and compare the geographical accessibility of primary
care services for the older population across Peninsular and East Malaysia,
stratified by ageing status. By identifying disparities in service availability, this
study will offer insights to guide policymakers in planning equitable health service
delivery, that prioritises older adults.

Materials and Methods

The study employed Geographic Information Systems (GIS) for spatial mapping.
Older adults (aged 65 and older) data were derived from the 2020 population
census [1], while the primary care facilities data and their locations were obtained
from publicly available web sources [2], and aggregated at the sub-district level.
The level of accessibility was assessed using the availability ratio, calculated by
dividing the number of public and private facilities by the number of older adults
in each sub-district. Data analysis was conducted using Lorenz Curves and
Concentration Indices (Cl) in STATA v18, alongside the creation of bivariate
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choropleth maps in QGIS3. The greater the deviation from the equality line, the
larger the degree of inequality. Cl ranges from -1 to +1, where 0 suggests no
inequality. A bivariate choropleth map visualising the ageing status (ageing, aged,
and super-aged) [3] and availability ratios [4] (Table 1) was produced, highlighting
the role of digitalisation in healthcare accessibility analysis.

Table 1. Categorisation and designation of ageing status

Ageing Proportion Ratio of public  Ratio of private

facilities per facilities per . .
sta;us ofdolcliter 10,000 older 10,000 older Designation
[3] adutts adults adults
<1.00 <1.00 Ageing - Low
Ageing 7.0-13.9% 1.00-1.99 1.00-9.99 Ageing - Medium
>2.00 >10.00 Ageing - High
<1.00 <1.00 Aged - Low
Aged 14.0-19.9% 1.00-1.99 1.00-9.99 Aged - Medium
>2.00 >10.00 Aged - High
Super- <1.00 <1.00 Super-aged - Low
aged >20.0% 1.00-1.99 1.00-9.99 Super-aged - Medium
>2.00 >10.00 Super-aged - High

Results and Discussion

A total of 2,524,788 older adults in Malaysia, alongside 1080 public facilities and
9867 private facilities, aggregated across 2103 sub-districts, were included in this
study. The analysis revealed significant geographical inequalities in the
accessibility of primary care services for older adults in both Peninsular and East
Malaysia (Figure 1). The Lorenz curves showed that the distribution of private
facilities in both regions was further from the equality line compared to public
facilities, reflecting greater disparities. Notably, there was geographical variation
in primary care services distribution across the country. In Sabah, aged and super-
aged areas showed much lower ratios of both public and private facilities (Figure
2). This is particularly concerning, as areas with the highest proportions of older
adults are the most underserved. Low availability of healthcare services is
associated with low utilisation, which, in turn, heightens the risk of preventable
diseases, complications from untreated conditions, and adverse health outcomes

[5].
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Figure 1. Lorenz curves and Cls depict the distribution of primary care facilities against
older adults in (a) Peninsular Malaysia and (b) East Malaysia.
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Note: Unshaded areas indicate regions where the proportion of older adults aged 65 and older is less than 7%
(excluded from our analysis).

Figure 2. Bivariate choropleth map of primary care services availability per older adults by
ageing status categories in Peninsular Malaysia and East Malaysia.
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Conclusion

This study highlights significant geographical inequalities in the accessibility of
primary care services for older adults in Malaysia. The low accessibility ratios in
aged and super-aged areas warrant immediate attention. Strategic interventions in
health services delivery planning are essential to ensure that ageing populations
receive needed support and care. By leveraging digitalisation in healthcare
accessibility analysis, this study identifies service gaps and provides insights to
guide evidence-based policy and resource allocation.
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Summary

Colorectal cancer (CRC) remains a major public health concern in Malaysia, with
74.9% of cases diagnosed at late stages. Despite a national CRC screening
programme, participation and follow-up rates vary across states, raising concerns
about alignment with disease burden. This study applies hierarchical clustering to
classify states based on screening performance and disease burden, using Kruskal-
Wallis and Dunn’s post-hoc tests to assess variations. Findings indicate under-
screening in high-burden states, potential over-screening in lower-burden states,
and varying colonoscopy follow-up. Process improvements should focus on
increasing screening participation in high-burden areas, refining risk-based
screening, and strengthening diagnostic follow-up to improve overall efficiency.

Keywords

Colorectal cancer, screening performance, cancer burden, hierarchical clustering,
Malaysia
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Introduction

Colorectal cancer (CRC) is one of the most common cancers in Malaysia, with 74.9%
of cases diagnosed at late stages', highlighting the need for early detection
through screening?. Despite a national CRC screening programme, participation and
follow-up rates vary across states, raising concerns about whether screening
efforts align with disease burden3. Variability in screening uptake,
immunochemical faecal occult blood test (iFOBT) positivity, and colonoscopy
follow-up may reduce the effectiveness of early detection. Some states with higher
CRC burden may be under-screened while others with lower burden may have
disproportionately high screening rates, leading to potential inefficiencies in
resource allocation. This study examines the alignment between CRC screening
performance and disease burden by classifying Malaysian states into distinct
clusters based on screening indicators and disease burden. The findings will
identify screening variations to inform improvements in screening participation,
follow-up adherence, and optimisation of screening strategies for early detection.

Materials and Methods

The study analysed secondary data from the Ministry of Health CRC screening
programme and cancer registry to examine screening performance and disease
burden from 2014 to 2021. Screening indicators included examination coverage,
iFOBT positivity rate, colonoscopy participation, and CRC detection rate per 1,000
screened individuals. CRC burden was measured using age-standardised incidence
rates (ASIR) per 100,000 individuals aged 50 to 75. All variables were standardised
using z-scores, where positive values indicate above-average performance relative
to the dataset mean, and negative values indicate below-average performance.
Hierarchical clustering using Ward’s method was applied to classify states into
distinct screening performance and CRC burden clusters. Differences across
clusters were examined using Kruskal-Wallis tests, followed by Dunn’s post-hoc
comparisons to identify significant inter-cluster variations. This approach
identified variations in screening performance and CRC burden at the cluster level.
Results were reported as mean z-scores for each cluster.

Results and Discussion

Four clusters were identified based on CRC screening performance and disease
burden. Cluster 1 had below-average examination coverage (z = -0.94) but above-
average iFOBT positivity (z = 1.06), indicating a higher proportion of screened
individuals were at risk. Despite above-average CRC detection (z = 0.73),
colonoscopy participation (z = -0.08) was slightly below average, suggesting follow-
up gaps. ASIR was slightly below average (z = -0.24), possibly due to under-
detection. Cluster 2 had below-average examination coverage (z = -0.36) and low
iFOBT positivity (z = -0.62). Colonoscopy participation (z = -0.30) and CRC
detection (z = -0.99) were also below average, with ASIR (z = -0.91) the lowest
among clusters. These findings suggest either a lower true disease burden or
insufficient screening, leading to missed cases. Cluster 3 had near-average
examination coverage (z = 0.21) and iFOBT positivity (z = -0.15). However,
colonoscopy participation (z = -0.52) and CRC detection (z = -0.62) were below
average, despite the highest burden (ASIR = 1.33). This suggests that many cases
were diagnosed outside the screening programme. Cluster 4 had high examination
coverage (z = 1.65) and high colonoscopy participation (z = 1.12) but low iFOBT
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positivity (z = -0.96). CRC detection (z = 0.61) was above average while ASIR (z = -
0.47) was below average, suggesting possible over-screening in lower-risk
populations. Kruskal-Wallis tests indicated significant differences between clusters
for all screening and disease burden indicators (p < 0.0001). Dunn’s post-hoc
analysis demonstrated Cluster 1 had significantly lower screening but higher
burden compared to Cluster 4 (p < 0.0001), reinforcing concerns about under-
screening in high-risk populations. This study relies on state-level clustering, which
may mask facility-level or district-level gaps in screening participation and follow-
up adherence.

Figure 1: Heatmap of colorectal cancer screening and burden indicators across four
clusters. The heatmap displays standardised z-scores for screening coverage,
iFOBT positivity, colonoscopy participation, CRC detection, and age-
standardised incidence rate.

Age-
Screening iIFOBT Colonoscopy CRC standardised
coverage positivity participation detection incidence rate

-0.08 0.73

Cluster

Conclusion
This study highlights that screening efforts do not consistently align with disease

burden. Expanding screening in high-burden, low-participation areas and
improving colonoscopy adherence could enhance early CRC detection. Future
efforts should focus on optimising screening thresholds to ensure effective risk-
based targeting and resource-efficient screening implementation.
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Summary

Adolescence is a crucial period for physical, mental, and behavioural health
development. This study aims to analyse gender differences in health risks among
adolescents screened in Tumpat District, Kelantan, from January to December
2024. A total of 2,252 adolescents were assessed for nutritional status, physical
health, mental health, risky behaviours, and sexual/reproductive health. The
findings show that females had significantly higher rates of mental health and
sexual/reproductive issues, while males exhibited more risky behavioural
tendencies. These results highlight the need for gender-sensitive public health
interventions, including sexual/reproductive health education, mental health
services, and behavioural risk reduction strategies.

Keywords
Adolescence, Gender Differences, Nutrition, Mental Health, Risky Behaviours

Introduction

Adolescence is a critical stage marked by significant physical, psychological, and
social changes, making health screenings essential for identifying potential risks
and informing targeted interventions. The Ministry of Health focuses on five key
areas in  adolescent screenings: physical health, mental health,
sexual/reproductive health, nutritional status, and high-risk behaviours.
Understanding gender-specific health behaviours is crucial, as previous studies
have shown distinct patterns between males and females." Females face higher
rates of internalised distress, such as anxiety and depression, while males engage
in more externalising behaviours, like substance use and risky activities.? Physical
health complaints, particularly among females, are also rising?, while nutritional
issues such as underweight, overweight, and obesity impact both genders.*
Sexual/reproductive health problems disproportionately affect females, especially
in low-income settings.> This study assesses gender-based health risks among
adolescents in Tumpat District, Kelantan, using one year of health screening data
to provide localised insights for public health strategies.

Materials and Methods

A cross-sectional study was conducted using secondary data from adolescent health
screenings in Tumpat District between January and December 2024. Out of a total
population of 38,527 adolescents in Tumpat, 2,252 (5.85%) participated in
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adolescent health screenings, in line with Ministry of Health targets. All
adolescents’ health screening data were recorded in the PKR 101 registry, with
detailed information captured using the BSSK/R/2008 Pind 1/2014 form. Parental
consent was required before screenings, conducted opportunistically in health
clinics and routinely in schools. Screenings included registration, anthropometric
measurements, health assessments, and consultations. The data were categorised
by prevalence of health risks, distribution of screenings according to health clinics,
as well as by gender and health risk factors including nutritional status, physical
health, mental health, sexual/reproductive health and risky behaviours.
Descriptive and inferential analyses were performed using Microsoft Excel and SPSS
version 26, with p < 0.05 considered statistically significant.

Results and Discussion
In Tumpat District, 2,252 adolescents (41.3% male, 58.7% female) were screened
across 11 health clinics.

P Prevalence of Health Risks Among Adolescents in Tumpat District (2024)
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Figure 1: Prevalence of health risks among adolescents in Tumpat district (n=2,252).

Figure 1 depicts the most prevalent health issue was physical health problems
(40.0%), followed by body weight issues (31.0%) and nutritional issues (19.5%).
Body weight concerns were notable, with 10.6% of adolescents being overweight,
10.1% underweight, and 8.7% obese. Stunted growth affected a smaller proportion
(1.6%). Additionally, 9.9% experienced sexual/reproductive health concerns, while
6.3% engaged in risky behaviours. A Chi-square analysis (Table 1) revealed
significant gender differences in four health risk categories: underweight, mental
health issues, sexual/reproductive health issues, and risky behaviours (p < 0.05).
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Table 1: Gender differences in health risk categories among adolescents (n=2,252).

Risk Category Male Female Total X2 (df) p-value
Underweight 117 110 227 3.87 (1) 0.049
Overweight 98 141 239 0.01 (1) 0.917
Obesity 82 115 197 0.00 (1) 1.000
Stunted Growth 16 19 35 0.01 (1) 0.935
Eating Disorders 196 244 440 0.53 (1) 0.467
Physical Health Issues 371 530 901 0.07 (1) 0.795
Mental Health Issues 62 160 222 8.92 (1) 0.003
Sexual and Reproductive Issues 24 69 93 4.68 (1) 0.031
Risky Behaviour 80 63 143 5.10 (1) 0.024

Note: x?2, chi-square; df, degree of freedom; p-value, statistically significant if p < 0.05

These findings highlight significant gender-based differences in adolescent health
risks. Females exhibited higher rates of mental health and sexual/reproductive
health issues, consistent with previous studies showing that female adolescents
experience greater psychological distress and higher rates of sexual/reproductive
health problems.?> In contrast, males demonstrated a higher prevalence of risky
behaviours, aligning with research on adolescent risk-taking tendencies.?
Additionally, nutritional risks differed by gender, with males showing a
significantly higher prevalence of underweight, suggesting variations in dietary
patterns and metabolic factors, similar to studies from Saudi Arabia.* This study
provides a comprehensive analysis of gender-based health disparities using actual
screening data, offering valuable insights for targeted public health interventions,
particularly for school-based programs and interventions within health clinics.
However, the cross-sectional design limits causal inferences, and the findings are
specific to Tumpat district, potentially reducing their generalisability to other
regions.

Conclusion

This study underscores significant gender-based health disparities among
adolescents in Tumpat District, particularly in mental health, sexual/reproductive
health, risky behaviours, and nutritional risks. The findings emphasise the need for
targeted interventions tailored to address these differences. Specifically, mental
health support programmes should be strengthened for female adolescents, while
behavioural risk reduction initiatives should focus on males. Additionally,
comprehensive sexual education and customised nutritional programmes should be
integrated into existing adolescent health services. These targeted approaches will
help bridge gender disparities and improve overall adolescent well-being in the
district.
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Summary:

This study developed a health education material which would assist in promoting
healthy child media habits to parents with children under five-years old during
routine developmental assessment of toddlers in Malaysian health clinics. A single-
paged education material was developed, cross-culturally adapted into Malay
language, and content validated using the ‘Patient Education Material Assessment
Tool’ (PEMAT) guidelines by seven subject matter experts. Findings yielded that
the education material titled ‘MEDIA’, an acronym which denotes five practical
strategies that parents can adapt shows good level of understandability and
actionability - contributing towards efforts of creating a safe media environment
for thriving children.

Keywords: Screen time, Child Media Habit, Health Education, Health Promotion,
Child Development

Introduction: The advancement of digital technology has driven screen-based
media to be an essential part of a child’s life'. However, early exposure to
electronic devices and excessive screen time have shown to be disrupting young
children’s emotional regulation, and delay their developmental milestone
attainment?3. Hence, it is vital to ensure that parents and caregivers are informed
on practical ways of cultivating healthy child media habits among thriving children.
This study aimed to develop and validate an education material which would serve
as guidance for healthcare workers to lead an image-based communication which
promotes healthy child media habits to parents with children under three-years old
during routine developmental assessment of toddlers in Malaysian health clinics.

Materials and Methods: A single-paged health education material in the form of
flyer was developed based on screen time guidelines and recommendations by
World Health Organization and American Academy of Paediatrics* which was then
cross-culturally adapted into Bahasa Melayu - the national language of Malaysia
and validated using the ‘Patient Education Material Assessment Tool’ (PEMAT)
guidelines. A total of seven experts from the fields of Public Health Medicine,
Developmental Paediatrics, Family Medicine, Educational Psychology, Social
Behavioural Science, and Health Communication were invited to validate the
education material which contains five components, illustrated by a graphic
designer. The flyer named “MEDIA” is an acronym which denotes five practical
strategies that parents can adapt in improving their children’s media habit -
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namely screen time recommendation, usage of screen-based media during meals or
before bedtime, alternative screen-free activities and importance of parent-child
interaction and positive stimulation.

Results and Discussion: For PEMAT’s understandability component, the scoring by
subject matter experts ranged between 73.3% to 100.0% (average score 89.7%),
whereas for actionability the scoring ranged between 60.0% to 100.0% (average
score 88.6%). Feedback given on sociocultural relevance and suitability of the
material for local context were also taken into consideration before finalising the
flyer. The health education material, “MEDIA” is an excellent tool for health
promotion in the field of technology and toddlers, in line with findings from past
literature which has shown adding pictures to written language increases focus,
comprehension, retention of information and adherence towards learning gained
through the material®.

Conclusion: This study, a precedence of a research work in which the
effectiveness of the flyer in improving home media environment will be assessed is
believed to assist health promotion strategies to improve child media habits and
pave the way for the young ones to thrive in a safe media environment.
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Summary

This cross-sectional study assessed the use of hand-held echocardiography by
trained non-experts to screen for rheumatic heart disease (RHD) among 149 school
children in Tuaran, Sabah. Cardiologists confirmed 35 cases (23.5%) of borderline
RHD. Most affected children were from low-income (85.7%) and overcrowded
households (88.6%). No statistically significant risk factors were identified. The
findings support the feasibility of task-shifting RHD screening to non-expert staff in
primary care. However, further validation of image quality and accuracy is needed.
This strategy shows promise for expanding screening in low-resource settings,
provided adequate training and oversight are ensured.

Keywords
Rheumatic heart disease, hand-held echocardiography, task-shifting strategy, risk
factors, school children.

Introduction

School-based echocardiographic screening programme was a recommended
approach in endemic areas to detect RHD in asymptomatic children'2.
Echocardiography is safer and more accurate than clinical auscultation?, yet its
implementation at scale is challenged by the limited number of trained personnel®.
Task-shifting strategies offer a practical alternative, enabling trained non-experts
to conduct screenings®. This study had two objectives which were to describe and
assess the outcomes of RHD screening conducted by non-expert operators using
hand-held echocardiography, and to evaluate the sociodemographic,
environmental, and behavioural risk factors associated with RHD in school-aged
children in Tuaran district.

Materials and Methods

A cross-sectional study was conducted from November 2023 to April 2024 among
second-grade students (aged 10) from four selected public primary schools in
Tuaran district, Sabah. Schools were selected based on accessibility and approval
by the Tuaran District Health Education Unit.

Screening Procedure: Hand-held echocardiography was used for screening by
trained medical assistants. A simplified protocol was followed, based on the 2012
World Heart Federation (WHF) criteria to confirm RHD status.

Data Collection and Analysis: Structured questionnaires were used to collect
sociodemographic, environmental, and behavioural data. Descriptive statistics
were used to summarise participant characteristics. Associations between risk
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factors and RHD status were analysed using chi-square tests and unpaired t-tests,
with p-values <0.05 considered statistically significant. SPSS software was used for
all analyses.

Results and Discussion

Out of 149 students screened, 35 (23.5%) were diagnosed with borderline RHD
based on WHF criteria. A high proportion of these cases were from lower-income
(B40) households (85.7%) and lived in overcrowded dwellings (88.6%). Other
characteristics which included gender, ethnicity, maternal education, water
source, housing type, dental hygiene, frequency of sore throat, and family history
showed no significant association with RHD findings. Outcome of non-expert
screening indicated that the use of hand-held echocardiography by trained medical
assistants successfully facilitated early identification of RHD cases. Positive scans
were confirmed by cardiologists, demonstrating the feasibility of task-shifting in
resource-limited settings. While this approach allowed broader coverage, the study
did not evaluate inter-rater agreement or diagnostic accuracy in terms of
sensitivity and specificity.

These findings underscore the potential for hand-held echocardiography, operated
by non-specialists, to improve access to RHD screening. The declining cost and
increasing portability of such tools support wider adoption. However, rigorous
training and quality assurance mechanisms remain essential.

Table 1: Sociodemographic characteristics of participants

All, Cases of RHD No RHD

n=149 (%) | n= 35(%) n=114 (%)
Gender
Male 81(54.4) 23 (65.7) 58(50.8)
Female 68(45.6) 12(34.3) 56(49.2)
Ethnicity
Bajau 57(38.3) 13(37.1) 44(38.6)
Dusun 48(32.2) 12(34.4) 36(31.6)
Kadazan 11(7.4) 3(8.6) 8(7.0)
Malay 9(6.0) 0 9(7.9)
Brunei 7(4.7) 3(8.6) 4(3.5)
Others 17(11.4) 4(11.4) 13(11.4)
Mother’s level of education
No schooling 6(4.0) 1(2.9) 5(4.4)
Primary 8(5.4) 3(8.6) 5(4.4)
Secondary 101(67.8) | 25(71.4) 76(66.7)
Tertiary 34(22.8) 5(17.1) 28(24.6)
Number of people per dwelling
unit 7(4.7) 4(2.9) 3(2.6)
<3 137(91.9) | 30(85.7) 107(93.9)
4-10 5(3.4) 1(2.9) 4(3.5)
>10
Level of income
B40 123(82.6) | 30(85.7) 94(82.5)
M40 22(14.8) 3(8.6) 17(14.9)
T20 4(2.7) 2(5.7) 3(2.6)
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Table 2: Environmental, behavioural, socioeconomic, and medical risk factors for RHD

Factors Cases of RHD | Control Odds Ratio | p-value
n= 35 (%) n= 114(%)

Source of drinking water

GFS 0 3(2.6) - -

Pipe 34(97.1) 108(94.7) | 3.430 x 10" | 0.994

Well 0 2(1.8) 8 1.000

Nil 1(2.9) 1(0.9) 0.826 0.998
1.559 x 107

Type of house

Brick 20(57.1) 78(68.4) 1.597 x 108 | 0.996

Wood 15(42.9) 36(31.6) 9.587 x 107 | 0.996

Frequency of  brushing

teeth per day

1-2 times per day 17(48.6) 49(43.0) - -

>2 times per day 15(42.9) 56(49.1) 0.923 0.859

Sometimes 4(11.4) 9(7.9) 1.740 0.526

Brushing habit after meal

No 22(62.9) 53(46.5) - -

Yes 13(37.1) 61(53.5) 2.190 0.080

Using toothpaste while

brushing teeth

No 1(2.9) 1(0.9) - -

Yes 34(97.1) 113(99.1) | 2.644 x 107 | 0.998

Frequency of sore throat

>2 times per year 11(31.4) 45(39.5) - -

Nil 8(22.9) 22(0.19) 0.631 0.433

Weekly 1(2.9) 0 3.600 x 10" | 0.996

Monthly 2(5.7) 10(8.8) o 0.901

Annually 13(37.1) 37(32.5) 1.116 0.222
0.550

Family history of heart

disease

No 32(91.4) 105(92.1) | - -

Yes 3(8.6) 9(7.9) 0.901 0.885

Table 3: Type of valvular lesion

Type of lesion Number of cases

Mild MR 2

Mild AR 1

Mild TR 1

Trivial MR 25

Trivial AR 2

Small ASD 1

Mild MR, Mild TR 1

Mild MR, Trivial TR 1

Trivial MR, Trivial TR 1
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Conclusion

Hand-held echocardiography by trained non-experts is a practical tool for RHD
screening in schools. It shows promise for use in low-resource settings but requires
further validation and improved training to ensure diagnostic quality and
consistency. Limitations were small sample size limits statistical power, lack of
diagnostic accuracy measures (e.g., sensitivity, specificity), and no evaluation of
inter-operator consistency or image quality metrics. Future research should
validate screening accuracy through direct comparison with specialist-led
assessments and explore longitudinal outcomes following early RHD detection
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Summary

Kiambang Merah is a pioneering social entrepreneurship initiative that addresses
period poverty through the production of reusable menstrual pads, developed via a
collaborative model involving a university, an NGO, and low-income communities.
This innovative approach not only provides a sustainable solution to menstrual
hygiene management but also empowers women and girls by enhancing access to
education and health resources. By integrating Al and digitalisation into its
operations—such as online classes, logo design, literature review for framework
development, programme evaluation, and information dissemination—Kiambang
Merah aims to optimise production processes and engage with stakeholders more
effectively. This abstract outlines the project's methodology, outcomes, and its
implications for public health in the new era.

Keywords
Period Poverty, Social Entrepreneurship, Menstrual Health, Al, Digitalisation.

Introduction

Period poverty remains a significant public health challenge, particularly in low-
income communities where access to menstrual hygiene products is limited'. In
response to this pressing issue, Kiambang Merah was established as a tripartite
collaboration between a university, a non-governmental organisation (NGO), and
local communities. This initiative aims to produce affordable and reusable
menstrual pads while fostering social entrepreneurship and community
empowerment?. This project leverages artificial intelligence (Al) and digitalisation
to enhance production efficiency, optimise supply chains, and increase awareness
about menstrual health. By incorporating online classes for skill development,
creating a compelling logo to establish brand identity, and utilising literature
reviews to inform the programme framework, this abstract discusses the project’s
innovative approach and its potential to transform public health outcomes through
sustainable practices?®.

Materials and Methods

The Kiambang Merah initiative employed a comprehensive methodology that
included community engagement, product development, and the integration of
digital technologies. Initially, focus group discussions were conducted with local
women to understand their needs and challenges related to menstrual hygiene.
Subsequently, prototypes of reusable menstrual pads were developed in
collaboration with university researchers, ensuring they were both functional and
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culturally appropriate. Al-driven tools were employed to streamline the production
process, predict demand, and manage inventory effectively.

Digitalisation played a key role in various aspects of the project. Online classes
were established to provide training for community members on production
techniques and menstrual health education. The logo design process involved local
artists, fostering community ownership and brand recognition. A thorough
literature review informed the framework for the initiative, ensuring evidence-
based practices were at the forefront of programme development. Continuous
evaluation of the programme's effectiveness allowed for timely improvements,
while digital platforms were utilised for marketing and the dissemination of
information, reaching a broader audience and facilitating community training
sessions on menstrual health and hygiene. Data collection methods included
surveys, interviews, and production metrics to assess the initiative’s impact.

Results and Discussion

The implementation of the Kiambang Merah project has yielded notable results in
addressing period poverty and enhancing public health. Within the first year,
approximately 1,000 reusable menstrual pads were produced and distributed to
women and girls in the target community, significantly improving access to
menstrual hygiene products. Surveys conducted post-distribution indicated that
85% of users reported increased comfort and confidence during their menstrual
cycles, while 75% noted an improvement in their ability to attend school or work.
The utilisation of Al in production and inventory management led to a 30%
reduction in costs, allowing for the pricing of pads at a subsidised rate accessible
to the community.

Moreover, the integration of online classes has empowered community members
with valuable skills, fostering economic independence. The digitalisation of
educational materials and outreach programmes resulted in increased awareness
about menstrual health, with attendance at community workshops rising by 60%.
The creation of a distinctive logo contributed to brand recognition and fostered
community pride. The incorporation of technology not only facilitated product
distribution but also empowered women to become advocates for menstrual health
in their communities®. This project exemplifies how social entrepreneurship,
combined with Al and digital technologies, can create sustainable solutions to
public health challenges, fostering empowerment and resilience among
underserved populations®.

Conclusion

Kiambang Merah represents a significant step towards addressing period poverty
through innovative social entrepreneurship. By harnessing Al and digitalisation, the
initiative not only improves menstrual health but also contributes to broader public
health outcomes in low-income communities.
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Summary

Out-of-hospital cardiac arrest (OHCA) remains a major public health challenge with
low survival rates globally, particularly in low- and middle-income countries.
Establishing a national OHCA registry following the Utstein template is vital for
improving outcomes. This paper outlines the development of an OHCA registry in
Penang, Malaysia, aiming to collect systematic and standardised data to evaluate
emergency response, identify gaps, and support evidence-based policy.
Benchmarking against the global OHCA registry and successful international efforts,
this initiative sets the groundwork for enhancing cardiac arrest response systems
through data-driven strategies in line with international best practices.

Keywords
Out-of-hospital cardiac arrest, registry, emergency care, Utstein Style, Malaysia

Introduction

Out-of-hospital cardiac arrest (OHCA) represents a significant global health burden,
with marked disparities in incidence, prehospital response, and survival outcomes
between high-income and low- and middle-income countries (LMICs)'. In many
LMICs, the absence of systematic data collection hampers efforts to evaluate
emergency medical services (EMS) performance and implement targeted
interventions. Robust OHCA registries, guided by the Utstein reporting template?,
enable standardised data collection and facilitate meaningful comparisons across
regions and over time. Such registries serve as essential tools for assessing the
effectiveness of key interventions, including bystander cardiopulmonary
resuscitation, early defibrillation, and EMS response times. Furthermore, they
inform continuous quality improvement initiatives and support health policy
planning based on real-world evidence. This abstract presents the establishment of
a regional OHCA registry in Penang, Malaysia, aimed at capturing epidemiological
and outcome data to strengthen prehospital care and resource allocation. The
initiative aligns with global efforts to enhance cardiac arrest management through
structured, data-driven approaches.
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Materials and Methods

The Penang OHCA registry is being developed as a prospective, population-based
observational system capturing all cases of OHCA reported through emergency call
received by Malaysian Emergency Response Services 999 (MERS 999) in the state.
Data are collected using a standardised form based on the Utstein template,
covering demographics, event characteristics, bystander response, EMS
interventions, and outcomes including return of spontaneous circulation (ROSC)
and survival to hospital discharge. Collaboration with public EMS providers and
hospitals enables linkage of prehospital and in-hospital data. Training sessions
were conducted for EMS personnel and research assistants to ensure accurate and
consistent data entry. Data collection began in early 2023 and includes
retrospective case identification for baseline trend analysis. The registry will also
integrate geospatial mapping of incident locations and defibrillator access to
assess system responsiveness and identify areas for improvement.

Results and Discussion

A total of 5,052 out-of-hospital cardiac arrest (OHCA) cases were documented
(Table 1). The mean age was 70.4 years (SD +16.39), with a predominance of male
patients (54.6%). Ethnic distribution reflected regional demographics: Chinese
(52.1%), Malay (32.5%), Indian (9.9%), and other ethnicities (5.5%). The majority of
OHCAs (85.5%) occurred within home or residential settings, consistent with
international data®“. This information will be valuable in guiding the development
of CPR awareness campaigns, as well as in planning AED deployment and CPR
training at the study sites. Only 36.6% of cardiac arrests were witnessed by
bystanders, with a further 2.4% observed by emergency medical services (EMS). A
substantial proportion, accounting for 27.8%, were unwitnessed events. These
figures reflect a significant gap in community recognition and response,
highlighting the need for broader public education on cardiac arrest recognition
and resuscitation, including dispatcher-assisted CPR and first responder
engagement. Automated External Defibrillator (AED) usage was documented in
only 1.6% of cases. This trend is consistent across several other Asian countries,
despite numerous public awareness campaigns addressing cardiac arrest®. The
outcome data are concerning: 99.4% of patients did not survive to hospital
discharge, with only 0.3% recorded as alive post-event. These outcomes reflect the
persistent challenges in OHCA management within low- and middle-income settings,
including low rates of bystander CPR, limited public AED access, and prolonged
EMS response times. These findings emphasise the urgent need for structured
emergency response strategies. The implementation of the Penang OHCA registry
represents a foundational effort to systematically monitor and improve prehospital
cardiac arrest care. Through ongoing data collection and analysis, this registry will
facilitate the evaluation of interventions, guide resource allocation, and support
future policy aimed at enhancing OHCA survival rates in Malaysia.

Conclusion

The establishment of a regional OHCA registry in Penang marks an essential step in
improving cardiac arrest outcomes through systematic data collection. Aligned
with global standards and the Utstein template, this initiative supports evidence-
based emergency care planning and lays the foundation for a national cardiac
arrest surveillance system in Malaysia.
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Table: Patient demographics, out-of-hospital cardiac arrest characteristics and outcomes
for all cases, (N=5052)

Characteristic

Age (n=5024)

Mean (SD) 70.4 +16.4
Gender (%) %
Male 2759 54.6
Race (%) %
Chinese 2632 52.1
Malay 1642 32.5
Indian 499 9.9
Foreigner 244 4.8
Unknown 35 0.7
Location type (%) %
Home/residence 4317 85.5
Assisted living/nursing home 376 7.4
Street/highway 156 3.1
Industrial/workplace 82 1.6
Others 101 2
Unknown 20 6
Arrest witness by (%) %
Bystander witnessed 1850 36.6
EMS witnessed 123 2.4
Unwitnessed 1404 27.8
Unknown 1675 33.2
Usage AED (%) %
AED not used 4607 91.2
AED used 78 1.6
Unknown 367 7.3
Outcome (%) %
Death 5022 99.4
Alive 14 0.3
Unknown 16 0.3
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Summary

Obesity rates are rising, particularly among women of reproductive age. This
qualitative study, part of a larger mixed-method study in Selangor, employed a
phenomenological approach aimed to explore the lived experiences of overweight
and obese reproductive-age women. Purposive sampling was conducted, and 20
respondents were recruited for semi-structured, in-depth phone interviews. Data
were analysed using thematic analysis, revealing five key themes: (1) unhealthy
food environments, (2) limited access to healthy foods, (3) circumstances
promoting sedentary lifestyles, (4) marketing impact, and (5) sociocultural
influences. Addressing these factors requires upstream interventions to curb the
rise of obesity among women of reproductive age.

Keywords
Obesogenic environment, women’s health, reproductive age, qualitative study,
obesity determinants

Introduction

Globally, obesity has tripled since 1975, with over 1.9 billion adults overweight and
one-third obese’. Obesity rates are higher in women, with peak prevalence shifting
to younger individuals. In overweight and obese reproductive-age women, obesity
poses risks to fertility, pregnancy outcomes, and long-term health. An obesogenic
environment—influenced by social, cultural, economic, and physical factors—drives
excessive caloric intake and sedentary lifestyles?. This study explores the lived
experiences of overweight and obese reproductive-age women regarding
obesogenic environment influences on their weight-related behaviours.

Materials and Methods

This qualitative study, part of a mixed-method study on suboptimal gestational
weight gain (GWG) in Selangor, employed a phenomenological approach. Of 475
recruited participants, 20 suboptimal GWG women were purposively selected for
in-depth phone interviews, ensuring diversity in age, gravidity, residence,
education, and employment. Data were analysed using Braun and Clarke’s six-step
thematic analysis, with codes developed inductively and refined iteratively. A
semi-structured interview guide was used, and sampling continued until data
saturation. Rigor was ensured through expert supervision, prolonged engagement,
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debriefing, and an audit trail. Maximum variation sampling enhanced
transferability, while dependability was ensured through careful transcription.
Ethical approval was obtained from Universiti Sains  Malaysia
(USM/JEPeM/19110812) and the Medical Research & Ethics Committee (MREC),
Ministry of Health Malaysia (NMRR-19-3283-51839 [IIR]).

Results and Discussion

A total of twenty respondents aged 21 to 33 participated in this study. Almost half
(40%) had secondary education, and 55% were employed. The majority (95%) were
overweight or obese. Five main themes emerged from the qualitative data in Table
1.

Table 1: Themes and Categories from Qualitative Inquiries Among Reproductive-Age

Women

Theme Categories Quotes
Food e Easily available unhealthy food in | “It's easy to get. My school is
environment residential and workplace areas surrounded by a fast-food
encourages e Abundance and proximity of cheap, | restaurant, a supermarket,
unhealthy high-calorie food stalls and lots of food stalls. | buy
choices e High density of fast-food outlets ABC, cendol, and more.” (R5)

e Reliance on convenience stores

e High prices of healthy food . )

) e Limited access to fresh produce Fruits are expensive; once |

Strugg}es with e Compromised food quality {)uy them, RMZ20 is spent, apd
affording in one or two days, theyre
healthy foods finished. Wholemeal bread is

also expensive.” (R2)

e Impact of the COVID-19 pandemic on | “I have no time to exercise. |

lifestyle leave for work at 7 AM and
Circumstances e Lack of time, exhaustion from work, | only get back at 10 PM
promoting a and poor work-life balance because of the traffic jam.
sedentary I'm too tired. | wake up, go to
lifestyle work, come home, and sleep—

that's all | do.” (R4)

e Cheap promotions and bulk “We have a WhatsApp group
purchasing for food orders—RM1
The impact of e Enticing unhealthy food delivery. The promos look
marketing and advertisements delicious, and the more we
promotion e Increased reliance on food delivery buy, the cheaper it gets, like
fast food deals!” (R12)
Sociocultural e Social network preference for “We enjoy eating together,
and social unhealthy foods often ordering savouries,
environmental e Eating together promotes overeating | cakes, and sweets. Our boss

sometimes treats us with kuih

influence on and snacks. ”(R8)

eating habits
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The obesogenic environment is shaped by food availability, pricing, and physical
activity opportunities. The low cost of unhealthy, calorie-dense foods compared to
fresh, nutritious options creates a barrier to healthy eating, especially for lower-
income women3. Many rely on cheaper, processed foods due to financial
constraints. The high density of fast-food outlets in workplaces and residential
areas reinforces poor dietary habits*. Long working hours and demanding schedules
limit physical activity, fostering sedentary lifestyles®. Limited time and energy
after work discourage exercise, contributing to weight gain. A similar situation
occurred during the movement control order (MCO) during the COVID-19 pandemic.

Conclusion

Five themes explain the obesogenic environment of overweight or obese women:
unhealthy food environment, limited access to healthy foods, circumstances
promoting a sedentary lifestyle, marketing impact, and sociocultural influence.
Addressing these issues requires an upstream approach in reshaping the food
environment and workplace culture to halt the obesity upsurge and its related
complications.
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Summary

Following China’s relaxed birth policy, advanced maternal age pregnancies have
risen, yet high-risk pregnancy patterns in Ningxia, Northwestern China, remain
understudied. This study investigated high-risk pregnancy prevalence and its
associated adverse outcomes. This observational study assessed 1,120 women using
a modified Nesbitt checklist and hospital records. Nearly half of the participants
(556/1120; 49.6%) were labelled as high-risk at booking, demonstrating
significantly elevated odds of adverse outcomes: cesarean delivery (aOR=8.46),
preterm birth (aOR=4.75), low birthweight (aOR=4.92), and postpartum
haemorrhage (aOR=3.56). These findings emphasise the critical need for
implementing early risk assessment of high-risk pregnancies and subsequent
tailored antenatal management strategies in clinical practice.

Keywords
High-risk pregnancy, postpartum haemorrhage, preterm birth, fetal weight

Introduction

A rising trend of pregnant women with advanced maternal age was observed
following the relaxation of China’s birth policy', yet limited studies exploring the
high-risk pregnancy situation, especially in Ningxia, Northwestern China. We aimed
to determine the relationship between high-risk pregnancy assessed at first
antenatal appointment (booking) and adverse maternal and neonatal outcomes
among the Ningxia population.

Materials and Methods

A cross-sectional study was conducted at the postnatal ward, Ningxia Medical
University General Hospital, during May-July 2022. Participants’ information at
booking was obtained to determine their pregnancy risk using a modified Nesbitt
checklist?. Adverse outcomes were abstracted from the hospital medical records.
Four backward multiple logistic regression models were developed to model the
relationship for the various adverse outcomes, presented as adjusted odds ratios
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(aOR) along with 95% confidence intervals (Cl). Multicollinearity and interaction
terms were checked.

Results and Discussion

Overall, 556 (49.6%) women had high-risk pregnancies. Table 1 revealed significant
sociodemographic disparities between high-risk and non-high-risk pregnancies,
with urban residence, higher education, and income >=RM 2,400 being more
prevalent in high-risk groups. Table 2 demonstrates significantly higher proportions
of adverse outcomes in high-risk compared to non-high-risk pregnancies.
Multivariable analysis (Table 3) confirmed significant independent associations
between high-risk status and adverse outcomes when the sociodemographic
characteristics were adjusted, with the highest odds for cesarean section
(aOR=8.462, 95% Cl 6.068-11.799). These findings highlight the need for enhanced
clinical monitoring and tailored management strategies for high-risk pregnancies to
mitigate adverse perinatal outcomes (3,4).

Table 1 : Demographic and Socioeconomic Characteristics of Pregnant Women by
Risk Category in Ningxia (n=1120)

Variables Overall High risk Non-high risk
n (%) n (%) n (%)
Residential area
Urban 758 (67.7) 342 (61.5) 416 (73.8)
Rural 362 (32.3) 214 (38.5) 148 (26.2)
Educational level
Primary and secondary 598 (53.4) 270 (45.2) 328 (54.8)
Tertiary 522 (46.6) 286 (54.8) 236 (45.2)
Household income level
:m %’288 404 (36.1) 165 (29.7) 239 (42.4)
e 716 (63.9) 391 (70.3) 325 (57.6)
Healthcare distance from home
;30”.“”60 . 666 (59.5) 234 (42.1) 432 (76.6)
68‘”?' min 305 (27.2) 188 (33.8) 117 (20.7)
>oumin 149 (13.3) 134 (24.1) 15 (2.7)
Number of antenatal examinations
fj EEZZ 102 (91.2) 487 (87.6) 534 (94.7)
99 (8.8) 69 (12.4) 30 (5.3)
Presence of long-distance marriage
Yes 276 (24.6) 209 (75.7) 67 (24.3)
No 844 (75.4) 347 (41.1) 497 (58.9)
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Table 2: Multiple Logistic Regression analysis modelling the associations between the high-
risk pregnancies with maternal and neonatal outcomes (n=1120)

Outcome (Yes) n (%) Outcome (No) Crude OR Adjusted
n (%) (95% Cl) OR
(95% Cl)
Model 1 Postpartum No postpartum
hemorrhage hemorrhage
_ 3.033 3.5622
High risk 37 (74.0) 518 (48.4) (1.594-5.770) (1.776-
Non-high-risk 13 (26.0) 552 (51.6) 7.145)
Model 2 Cesarean section Vaginal delivery
— 5.627 8.462 °
High risk 362 (72.0) 193 (31.3) (4.345-7.287) (6.068-
Non-high-risk 141 (28.0) 424 (68.7) 11.799)
Model 3 Preterm birth Term birth
—— 3.558 4,747 ©
H'Igh risk 95 (75.4) 460 (46.3) (2.328'5.437) (3.009_
Non-high-risk 31 (24.6) 534 (53.7) 7.491)
Model 4 Low birth weight Normal birth weight
High risk 76 (80.9) 479 (46.7) 4.813 4.920 ¢
- - (2.838-8.162) (2.792-
Non-high-risk 18 (19.1) 546 (53.3) 8.670)

a Adjusted by education level, number of antenatal examinations, presence of long-distance
marriage, residential area, and healthcare distance from home.

b Adjusted by education level, presence of long-distance marriage, residential area, and healthcare
distance from home.

¢ Adjusted by healthcare distance from home.

4 Adjusted by presence of long-distance marriage, residential area, and healthcare distance from
home.

Conclusion

Nearly 50% of pregnancies in Ningxia, Northwestern China, are detected as high-
risk at booking, and this status was consistently associated with adverse maternal
and neonatal outcomes. These findings reinforced timely screening of high-risk
pregnancies and risk-stratification strategies to optimise maternal-fetal health
outcomes in Northwestern China>.
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Summary

This study explored the prevalence and predictors of intimate partner violence
(IPV) perpetration, IPV victimisation, and child maltreatment perpetration among
800 married men in Sarawak. Data were analysed via path analysis using a cross-
sectional design with multistage-cluster sampling. There was an 11.4% overlapping
prevalence of I[PV perpetration, IPV victimisation, and child maltreatment
perpetration. Key predictors include adverse childhood experiences (ACE),
attitudes toward violence, anxiety attachment style and gender equality. The
study highlights the need for multi-sectoral collaboration and targeted
interventions to address men's dual roles in family violence.

Keywords
Intimate partner violence, child maltreatment, Adverse childhood experiences,
attitudes toward violence, Sarawak

Introduction

Child maltreatment refers to the abuse and neglect of individuals under the age of
18, which can include physical, emotional, and sexual abuse. IPV involves harmful
behaviours, including physical, sexual, or psychological violence, that occur within
an intimate relationship '. Various efforts have been made to identify the
predictors of these forms of violence, aiming to inform effective prevention
strategies. However, existing research mostly focused on predictors from the
victims’ perspective, resulting in limited knowledge about the perpetrator's role
and background. Therefore, this study explored the perspective of men, focusing
on their involvement as perpetrators of IPV and child maltreatment, and also as
victims of IPV. We aimed to determine the prevalence and identify the predictors
of IPV perpetration, IPV victimisation, and child maltreatment perpetration in
Sarawak.

Materials and Methods

This cross-sectional study was conducted in 10 districts across Sarawak, targeting
married men as the study population. Men with no children and not living with
their wives at the time of the study were excluded to ensure the relevance of the
family-related violence assessment. The sample size was determined using a
cluster sampling. 800 eligible respondents were recruited through multistage
cluster sampling. Data collection was carried out through face-to-face interviews
using a structured and validated questionnaire. The variables measured were ACE,
perceptions of gender equality and inequality, anxiety and avoidant attachment
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styles, and attitudes toward violence. The dependent variable was a composite
variable derived from self-reported incidents of IPV perpetration, IPV victimisation,
and child maltreatment perpetration within the previous 12 months. Statistical
analysis involved descriptive, bivariate, and multivariate analysis, including path
analysis. Ethical approval was obtained from Universiti Malaysia Sarawak.

Results and Discussion

There was an overlapping prevalence between IPV perpetration, IPV victimisation,
and child maltreatment perpetration by 11.4%. Around 4.0% of men were
perpetrators of IPV and child maltreatment, 1.1% were IPV victims and
perpetrators, and 6.0% admitted to perpetrating child maltreatment and IPV
victims (Figure 1). These overlapping prevalences showed a strong patriarchal
family structure with a hierarchical family dynamic and the establishment of
control over family members 2. The significant direct pathway to perpetration and
victimisation includes gender equality (-0.129, 95% CI: -0.190,-0.068, p =0.000),
ACE (0.104, 95% Cl: 0.037,0.169, p =0.005), attitude (0.066, 95% Cl: 0.004,0.127, p
=0.037), and gender inequality (0.064, 95% Cl: 0.005,0.122, p =0.037) (Table 1).
Our findings were consistent with the intergenerational cycle of violence, wherein
individuals who have experienced ACE are more predisposed to perpetuate similar
behaviour towards their partners and offspring. This intergenerational transmission
may occur through various mechanisms, including social learning, modelling
parental behaviours, and the internalisation of early attachment experiences3. Men
who advocate for gender equality are less inclined to engage in violent behaviour
compared to those who support gender inequality. Indeed, violence against women
is widely recognised as a consequence of unequal power dynamics, rigid gender
norms, and the ascription of lower social status to women “. A full mediation
emerged between ACE and anxiety in the occurrence of violence (0.011, 95% Cl:
0.003,0.024, p =0.045) (Table 1). Men with anxiety attachment tend to exhibit
heightened emotional reactivity and difficulties in regulating emotions, which
impacts relational and parental functioning >.

IPV perpetration
only (1.5%)

IPV
victimisation
only (2.0%)

maltreatment
perpetration
only (12.2%)

Figure 1: Prevalence of IPV perpetration, IPV
victimisation, and child maltreatment
perpetration
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Table 1: Path analysis of predictors of IPV Perpetration, IPV victimisation, and
child maltreatment perpetration

Variables Estimate SD |95%Cl (LL, UL) | p-value
Direct effects

ACE > Violence .104 .040 .037,.171 .005*
Gender equality > Violence -.129 .037 -.186,-.067 .000***
Anxiety > Violence -.026 .034 -.080,.031 217
Avoidant > Violence -.052 .034 -.111,.002 .061
Gender inequality > Violence .064 .036 .001,.005 .037*
Attitudes > Violence .066 .037 .004,.127 .037*
Total indirect effects

Attitude > ACE > Violence .006 .005 .000,.018 114
Anxiety > ACE > Violence .011 .006 .003,.024 .045*
Avoidant > ACE > Violence -.003 .005 -.013,.003 .283
Gender inequality > ACE > -.004 .005 -.015,.001 .198
Violence

Total effects

Anxiety >> Violence -.016 .035 -.071,.043 .324
Avoidant >> Violence -.056 .035 -.114,.001 .054
Gender inequality >> Violence .059 .036 -.000,.119 .051
Attitudes >> Violence .072 .038 .010,.134 .028*

*p<0.05, **p<0.01, **p<0.001

Conclusion

This study highlighted crucial aspects of IPV and child maltreatment, including
their overlapping prevalence and the key factors that contribute to these issues.
Our findings emphasise the interconnected nature of this violence, revealing how
they often coexist and reinforcing the need for early intervention and
comprehensive prevention strategies to break the cycle of violence across
generations.
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Summary

This qualitative study explored patients’ perspectives on what defines good quality
of care for diabetes, hypertension, and dyslipidaemia in Malaysian primary health
care (PHC). Using the Nominal Group Technique (NGT), five sessions were
conducted with 36 patients across two public clinics. Three themes emerged as top
priorities: “Treatment and Medication”, focusing on consistent access and
adherence; “Lifestyle Management”, highlighting the need for support in diet and
physical activity; and “Empowering Health Awareness and Literacy”, emphasising
clear communication and understanding of one’s health. These patient-driven
insights offer valuable guidance for improving the management of these diseases in
PHC settings, especially in Malaysia.

Keywords
Patient perspectives, Quality of care, Diabetes, Hypertension, Dyslipidaemia

Introduction

The high prevalence of diabetes, hypertension, and dyslipidaemia in Malaysia poses
a significant public health challenge’, particularly within the PHC setting. Effective
management of these chronic conditions requires not only evidence-based clinical
care but also a clear understanding of patients’ expectations and experiences?.
Patient-centred insights are crucial for tailoring services that meet real-world
needs and improving long-term health outcomes. This study was conducted as part
of MyABCMap project, a broader research initiative aimed at improving chronic
disease management in Malaysian PHC. It explored patients’ perspectives on what
defines good quality of care for diabetes, hypertension, and dyslipidaemia
management within this context.

Materials and Methods

This qualitative study used the NGT approach to explore patients’ perspectives on
good quality of care for diabetes, hypertension, and dyslipidaemia. Five sessions
were held at two public primary clinics in Selangor—one urban, the other suburban.
Patients with at least one of the three conditions were approached randomly at
the clinics and invited to participate. Each group comprised six to eight
participants. Sessions were facilitated by a trained moderator with support from
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three assistants. Discussions were conducted in both Malay and English, based on
participants preference, and audio-recorded. Participants first generated ideas
individually, followed by a structured “round-robin” where each took turns sharing
one idea at a time, continuing until no new ideas emerged, indicating saturation.
The list of ideas was displayed, and participants were given three to five votes to
anonymously rank the most important ideas. Data were analysed using reflexive
thematic analysis 3. Initial coding was performed by one researcher, and emerging
themes were refined and finalised through team consensus “.

Results and Discussion

A total of 36 participants took part in five NGT sessions. Most participants (75.0%)
were aged 60 years and above, and over half were male (58.3%). The majority
were Malay (69.4%) and had at least secondary education (88.9%) (Table 1).

Table 1: Sociodemographic characteristics of the participants

Session Session  Session Session Session 5 Overall
1(n=7) 2 (n=8) 3 (n=6) 4 (n=8) (n=7) (N=36)

Age (<60 years) 28.6% 25.0% 33.3% 12.5% 28.6% 25.0%
Gender (male) 57.1% 37.5% 83.3% 50.0% 71.4% 58.3%
Ethnicity
Malay 85.7% 50.0% 100.0% 50.0% 71.4% 69.4%
Chinese 14.3% 12.5% - 37.5% 14.3% 16.7%
Indian - 37.5% - 12.5% 14.3% 13.9%
Education Level
No formal - - - - 14.3% 2.8%
Primary 14.3% - - 12.5% - 8.3%
Secondary 28.6% 62.5% 16.7% 87.5% 71.4% 55.6%
Tertiary 57.1% 37.5% 83.3% - 14.3% 33.3%

Across the sessions, participants generated and prioritised various ideas about good
quality of care, which were synthesised into seven main themes (Table 2). The
overall most prioritised theme was “Treatment and Medication” (28.4%). This
theme centred on two key concerns. Firstly, the availability and quality of
medication, including consistent supply, timely access, and confidence in the
effectiveness of prescribed medicines. Secondly, treatment adherence and
compliance, where participants emphasised the importance of taking medications
according to the correct dosage and timing, complying with regular treatment
schedules, and following doctors’ instructions. “Lifestyle Management” (26.4%)
was also highly prioritised, with participants highlighting aspects such as healthy
diet, physical activity, and lifestyle changes. “Empowering Health Awareness and
Literacy” (19.6%) reflected participants’ emphasis on the need for clear
information and understanding of their health conditions and treatment. This study
highlights that for these patients, good quality care hinges on consistent access to
medication, structured lifestyle support, and improved health literacy. Patients
emphasised the importance of reliable treatment and called for ongoing guidance
in managing their lifestyle. They also expressed a strong desire to better
understand their conditions and engage in shared decision-making with healthcare
providers. The NGT approach effectively captured these patient priorities.
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Although the study generalisability was limited by a small sample size and
recruitment from a single state, this is consistent with the qualitative aim of
gaining rich, contextual insights. A key strength of this study is its policy-driven
focus, offering valuable input to inform more patient-centred care in Malaysia’s
PHC system.

Table 2: Percentage of votes for themes across NGT sessions

Session Session Session Session Session

1 2 3 4 5 Overall
Affordability - 15.0% - - - 4.0%
Clinical information 5. 0% 10.0% ) ) 3.4%
system

Clinical service delivery

; 12.1%  12.5%  16.7%  16.7% 0.0% 12.2%
design

Empowering health
awareness and literacy

Lifestyle management 18.2% 15.0% 13.3%  33.3% 71.4%  26.3%

20.0%  46.7%  29.2% 0.0% 19.6%

Quality of doctors 27.3% - - - - 6.1%
Treatment and 42.4%  32.5% 13.3%  20.8%  28.6%  28.4%
medication
Conclusion

This study explored how patients with diabetes, hypertension, and dyslipidaemia
define good quality of care in managing the diseases within PHC context. Their
priorities were consistent treatment access and adherence, lifestyle support, and
health understanding. These insights provide a patient-informed foundation for
shaping quality improvement efforts that are more aligned with real-world
expectations in primary health care.

References

1. Institute for Public Health. National Health and Morbidity Survey (NHMS) 2023:
Non-Communicable Diseases and Healthcare Demand: Technical Report. 2024.

2. Barnett HA. The patient perspective of quality care: A literature review. The
George Wash Univ Undergrad Rev. 2019;2:1-X.

3. Byrne D. A worked example of Braun and Clarke’s approach to reflexive
thematic analysis. Quality & quantity. 2022 Jun;56(3):1391-412.

4. McMillan SS, Kelly F, Sav A, Kendall E, King MA, Whitty JA, Wheeler AJ. Using
the nominal group technique: how to analyse across multiple groups. Health
Serv Outcomes Res Methodol. 2014 Sep;14:92-108.

138



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

FHHMOP13 / 319

Development of Public Health Law in Malaysia
Justen Han Wei Wong ', Tahir Aris 2, Ismuni Bohari 3, Mohd Zamre Mohd Zahir #

" Putrajaya Health Office, Federal Territory of Kuala Lumpur and Putrajaya Health
Department, Ministry of Health Malaysia, Putrajaya, Malaysia

2 Institute for Medical Research, Ministry of Health, Setia Alam, Malaysia

3 Kedah State Health Department, Ministry of Health, Alor Star, Malaysia

4 Faculty of Law, Universiti Kebangsaan Malaysia, Bangi, Malaysia

Corresponding author email: dr.justen@moh.gov.my

Summary

This paper is a novel policy review of the legal framework within which public
health in Malaysia operates. The paper discusses policy implications of the
imposition of public health laws on the people from the inception of said laws up
to current applications. Public health law aims to achieve the highest possible
level of physical and mental health in the population, in accordance with social
justice values. In Malaysia, the enforcement of public health laws is primarily
carried out by public health agencies, with a focus on functions including
communicable disease control, food safety, tobacco control, water quality, and
occupational safety. These laws, evolving from colonial times, are crucial for
preventing diseases and promoting health equity. This presentation explores the
development, enforcement, and efficacy of public health laws in Malaysia,
highlighting the necessity of a community-engaged, whole-of-government approach
to safeguard public health.

Keywords
Public health law; health policy; legal framework, COVID-19 response; Malaysia

Introduction

Public health law comprises the state's legal powers and duties, in collaboration
with various partners, to ensure conditions for people's health by addressing and
mitigating health risks while respecting individual rights'. It aims to achieve the
highest possible level of physical and mental health in the population, consistent
with social justice values?. The development of public health law is an incremental
process, evolving over time through new laws built on previous ones. In Malaysia,
public health laws often involve compounding of offenses as a first step, with
subsequent offenses handled by the courts. Public health agencies are key in
enforcing these laws. These laws and their enforcement have developed from
colonial times, evolving into a major strategy for maintaining public health in
Malaysia.

Materials and Methods

This study adopts a Historical Institutionalism approach, which emphasises the role
of formal and informal institutions and critical junctures in shaping long-term
public health law policy. Accordingly, the selection of sources prioritised materials
that could illuminate institutional development over time, and policy continuity
and change. Sources were selected to trace the development and implementation
of public health laws across key historical periods. These included: legislative texts
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(to identify institutional decisions and legal codification), and government reports
(to understand administrative responses and problem framing). Themes of equity
and justice were interpreted contextually — for instance, in early public health
laws, justice often centred on social order and sanitation, while later laws began
to frame equity more in terms of universal access and social rights. The analysis
traced these shifts, highlighting how institutional values reflected broader
ideological changes. Rather than assuming fixed definitions, the study examined
how institutions operationalised these values differently across historical periods —
for example, from disease control in the 19th century to broader commitments to
health access and rights in the current era. The methodology involves a descriptive
review and analysis of the evolution of public health law in Malaysia, tracing its
development from the colonial era to the present day. The analysis includes a
review of key legislation, enforcement practices, and the role of various
stakeholders, such as government agencies, healthcare providers, and the
community, in shaping public health outcomes.

Results and Discussion

The earliest efforts for public health laws in Malaysia primarily centred on
establishing basic sanitation infrastructure and controlling the spread of diseases.
During this period, focus was given to improving water supplies and establishing
sanitary boards in urban areas to manage public sanitation, regulate markets, and
ensure proper disposal of refuse3. Over time, the scope of public health laws has
broadened significantly to address a more comprehensive range of public health
issues, including both communicable and non-communicable diseases,
environmental health concerns, and the regulation of medical and pharmaceutical
practices. Enforcement of public health laws in Malaysia is primarily the
responsibility of the Ministry of Health, which oversees the implementation of
various legislations and regulations. This involves a multi-faceted approach that
includes support and collaboration from other government agencies and local
authorities, such as city councils and the Ministry of Housing and Local Government.
The enforcement process encompasses a range of actions, from the compounding
of offenses for minor violations to conducting inspections of premises and initiating
legal actions for more serious or repeated non-compliance. The effectiveness of
public health laws is contingent on several interconnected factors. These include
the level of public awareness and understanding of the laws, the capacity and
resources available for enforcement, and the extent of interagency collaboration
and coordination. Crucially, community engagement and education play a vital role
in promoting compliance, fostering a sense of shared responsibility, and ensuring
that public health laws are perceived by the population as fair, reasonable, and
necessary for the collective well-being. The COVID-19 pandemic served as a stark
reminder of the critical importance of public health law in responding to and
mitigating the impact of large-scale health crises. The implementation of various
measures, such as movement restrictions, mask mandates, and vaccination
programs, demonstrated the power of public health law in controlling the spread
of infectious diseases. However, the pandemic also exposed inherent challenges,
including the need for clear and effective communication strategies, the
difficulties in securing public acceptance of restrictive measures, and the ongoing
need to carefully balance public health imperatives with the protection of
individual rights and liberties.
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Conclusion

Public health law is vital for safeguarding the health and well-being of the
population in Malaysia. To ensure its effectiveness, it is essential to adopt a
holistic approach that includes robust enforcement, public education, and
community engagement. Continuous improvement of public health laws and their
enforcement mechanisms is necessary to address evolving health challenges and
promote a healthier society.
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Summary

Generative Artificial Intelligence (GenAl) is emerging as a transformative tool in
Malaysia's healthcare sector, with applications ranging from diagnostics to patient
care optimisation. Applying the Theory of Planned Behaviour (TPB) to analyse its
adoption among medical doctors reveals key drivers and barriers. Data was
collected using purposive sampling, among 306 medical doctors in primary health
care setting across Sarawak, using self-administered questionnaire. Structural
Equation Modelling (SEM) based on TPB revealed that attitude and perceived
behavioural control (PBC) significantly predicted intention to use GenAl, while
both intention and PBC had direct effect on actual use of GenAl.

Keywords
Generative Artificial Intelligence (GenAl), medical doctors, barriers, drivers,
Theory of Planned Behaviour (TPB)

Introduction

Generative Artificial Intelligence (GenAl) is emerging as a transformative tool in
Malaysia's healthcare sector, with applications ranging from diagnostics to patient
care optimisation. Its integration into primary health care holds promise of
enhancing diagnostic accuracy, streamlining clinical workflows, and improving
overall patient outcomes'. However, the successful integration of Al technologies
largely depends on the acceptance and adoption by healthcare professionals,
particularly medical doctors who are central to clinical decision-making?. This
study focuses on Sarawak, a geographically diverse state in Malaysia, to examine
the adoption of GenAl among medical doctors in primary health care settings.
Applying the Theory of Planned Behaviour (TPB) to analyse its adoption among
medical doctors reveals key drivers and barriers which are crucial for developing
effective strategies to promote the seamless and beneficial integration of Al in
primary health care, which can improve the quality and accessibility of primary
health care services within Sarawak.

Materials and Methods

This quantitative, cross sectional study was done using purposive sampling. All
medical doctors working in primary health care in Sarawak, either in government
or private practice, who had experience of more than one year, and consented
were included in the study. Data was collected using self-administered
questionnaires distributed to medical doctors working in primary health care
clinics across Sarawak. The questionnaire instrument was designed to assess
factors influencing Al adoption, drawing upon TPB to measure attitudes, subjective
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norms, perceived behavioural control towards intention and use of GenAl3. A total
of 306 medical doctors consented and responded to the questionnaire fully.
Descriptive analysis was done using SPSS version 29. Structural equation modelling
was done using Smart PLS 4.

Results and Discussion

Table 1 presents sociodemographic characteristics of the respondents. 306 medical
doctors responded to the questionnaire. The mean age (SD) of respondents was
33.3 (5.43) years and mean working experience (SD) was 4.9 (4.7) years.

Table 1: Sociodemographic characteristics of respondents (n=306)

Characteristics
Age in years, Mean(SD) 33.3 (5.43)
Gender, N(%)
Male 123 (40.2%)
Female 183 (59.8%)
Ethnicity, N(%)
Malay 137 (44.8%)
Chinese 105 (34.3%)
Indian 18 (5.9%)
Iban 17 (5.6%)
Bidayuh 15 (4.9%)
Melanau 8 (2.6%)
Others 6 (1.9%)
Current Post
Specialist 10 (3.3%)
Medical Officer 261 (85.3%)
General Practitioner (GP) 35 (11.4%)
Type of Clinic
Health Clinic 221 (72.2%)
Maternal and Child Health Clinic 22 (7.2%)
Community Clinic 13 (4.2%)
Rural Clinic 15 (4.9%)
Private Clinic 35 (11.4%)

Years of Working Experience, Mean (SD)  4.91 (4.7)

Figure 1 depicts the structural equation model (SEM) based on TPB for the
adoption of GenAl. Table 2 summarises the path coefficients, standard errors, t-
statistics, and p-values for the relationships specified in the structural model. The
structural equation modelling (SEM) analysis showed that attitude (B = 0.793, p <
0.001) and PBC (B = 0.172, p = 0.002) showed a statistically significant and positive
association with intention to use GenAl. In contrast, subjective norm did not show
a significant relationship with intention (B = -0.007, p = 0.456). This differs with
some prior TPB-based research where subjective norm played a notable role(4).
Both intention (B = 0.137, p = 0.019) and PBC (B = 0.436, p < 0.001) were
significantly related to actual use of GenAl. The stronger association of PBC with
actual use compared to intention, highlights the critical role of doctors’
confidence in their ability to use GenAl effectively. This suggests that even if
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intention is present, without a sufficient level of perceived control, actual
adoption may be limited.

Figure 1: A structural equation model of adoption of GenAl based on TPB

Table 2: Path coefficient among variables and use of GenAl

Model Paths B SE T P values
Attitude Intention .793 .037 21.540 .000*
SN Intention -.007 .067 A1 .456
PBC Intention 172 .058 2.934 .002*
Intention Use 137 .066 2.070 .019*
PBC Use 436 .065 6.691 .000*

Note: B =Beta Coefficient, SE=Standard Error, T= t-statistics, P values=Probability (P)
value, SN: Subjective Norm, PBC: Perceived Behavioural Control
*Relationships are significant at p<0.001

Conclusion
This study highlights that attitude and PBC are key determinants of GenAl adoption
among medical doctors in Sarawak, while the subjective norm plays a minimal role.
Interventions aiming to promote GenAl use should prioritise enhancing positive
attitudes and empowering users with greater perceived control over the
technology.

144



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

References

1. Abbasgholizadeh Rahimi S, Légaré F, Sharma G, et al. Application of artificial
intelligence in community-based primary health care: systematic scoping
review and critical appraisal. J Med Internet Res 2021;23(9):e€29839.

2. SSK, S A, CKT, et al. Behavioural intentions to adopt artificial intelligence in
healthcare: exploring the perception of healthcare professionals. J Technol
Behav Sci 2025.

3. Ajzen I. The theory of planned behavior. Organ Behav Hum Decis Process
1991;50(2):179-211.

4. Li X, Jiang MY, Jong MS, et al. Understanding medical students' perceptions of
and behavioral intentions toward learning artificial intelligence: a survey study.
Int J Environ Res Public Health 2022;19(14).

145



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

FHHMOP15 / 362

From Buku Rekod to Mobile: Hajj Health Reimagined

lesza Raihan Ali ', Sarah Idayu Mohd Abd Latiff !, Vivek Jason Jayaraj !, Salmiah
Baharudin 2, Muhammad Shafig Samsudin3, Khairulaizat Mahdin 4, Maheshwara Rao
Appannan '

" Digital Health Division, Ministry of Health Malaysia

2 Disease Control Division, Ministry of Health Malaysia

3 Lembaga Tabung Haji Malaysia

4Institute for Public Health, National Institutes of Health, Ministry of Health Malaysia

Corresponding author’s email: iesza@moh.gov.my

Summary

The MySejahtera Hajj Health Record Management module, launched during the
2023 Hajj season, digitised the traditional Buku Rekod Rawatan Jemaah Haji
(BRRJH) to streamline pre-departure health examination. Developed by Digital
Health Division (DHD) in collaboration with the Disease Control Division (DCD) and
Lembaga Tabung Haji (TH), the system aims to improve data collection,
visualisation, and decision-making, reducing health complications. Currently, most
pilgrims already have health records on their smartphones. This initiative
showcases the benefits of integrated digital health systems in large-scale, high-
mobility settings and offers a scalable model for global adoption.

Keywords
Hajj Pilgrim, Health Management, Digitalization, MySejahtera, Lembaga Tabung
Haji

Introduction

The annual Hajj pilgrimage to Makkah, involving millions of Muslims worldwide,
presents distinct public health challenges'2. In Malaysia, pre-departure health
examinations are a critical component of Hajj health management, aimed at
identifying and mitigating medical conditions that may be exacerbated during the
physically demanding pilgrimage'. The traditional BRRJH faced challenges
including risk of data loss, potential falsification, inefficient manual processes and
lack of continuity in medical records. We aimed to develop the Hajj Health Record
Management module by adapting the existing MySejahtera platform following the
Hajj Health Examination Guidelines.

Materials and Methods

This case study describes the development and implementation of a digital Hajj
health management system for Malaysian pilgrims using the Ministry of Health’s
MySejahtera platform. A multidisciplinary team collaborated with key stakeholders,
including the DCD and TH, to gather system requirements, review work processes,
and standardise the Hajj Health Examination Guidelines and screening
questionnaire. System development included architectural planning, expert
consultations, and stakeholder briefings, resulting in a functioning platform within
five months. Existing MyVAS infrastructure enabled seamless health record input at
healthcare facilities, accessible by both providers and pilgrims via MySejahtera.
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Integration with TH’s SIHAT system was completed in June 2023. Post-
implementation monitoring and evaluation informed key enhancements for the
2024 cycle, including a decision support system, International Patient Summary
(IPS) adoption, and improved data integration. Nationwide implementation was
supported by virtual and physical training, FAQs, helpdesk services, and state-level
briefings to ensure effective system adoption.

Results and Discussion

The implementation of the MySejahtera Hajj Health Record Management module in
2023 enabled near real-time health data monitoring at the healthcare facility level.
A comparison between digital records and the total number of Hajj pilgrims from
TH showed a reduction in missing health records from 21.5% in 2023 to 10.3% in
2024, indicating improved system usage and adoption also greater trust in the
digital pre-departure health examination process. Pilgrims received their health
examination outcomes directly via the MySejahtera application, improving
accessibility and operational efficiency. The module also featured a guided risk
stratification algorithm to assist health providers in classifying pilgrims’ fitness for
Hajj based on clinical criteria.The digital module improved data completeness,
reduced manual entry errors, and allowed seamless interoperability with TH’s
SIHAT system. MOH Medical teams in Saudi Arabia accessed pre-departure records
remotely. In 2024, International Patient Summary (IPS) integration allowed
pilgrims to share their health information with Saudi healthcare providers,
strengthening cross-border health coordination. The usage increments over 2 years
have led to the MySejahtera Hajj Health Record Management module going fully
digital nationwide in 2025. This implementation is not without challenges. Limited
workforce and digital literacy among healthcare providers conducting pre-
departure health examinations affected the quality of health record input into the
digital platform. The absence of structured feedback from users hindered system
refinement. However, the digitalisation of this healthcare process continues to
reduce the physical movement of pilgrims to TH’s counter for collecting and
submitting BRRJH3. The digitalisation process also reduced costs and system
development time. The system enhanced operational efficiency by streamlining
health screenings and risk classifications, while allowing pilgrims easy access to
their health records. Importantly, the availability of real-time health data
supported more accurate, evidence-based decision-making in managing public
health for large-scale, high-mobility populations.
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Figure 1: Methodology and Implementation of MySejahtera Hajj Health Management

Conclusion

The MySejahtera Hajj Health module enhanced pre-departure health examination
by improving data accuracy, accessibility, and risk categorization. Despite
challenges like hybrid implementation and limited feedback, it demonstrated
strong scalability, interoperability, and real-time monitoring—offering a successful
model for digital health transformation in large-scale, high-mobility public health
settings.

References

1. Ramli R, Hanafi NS, Hussein N, et al. Hajj health examination for pilgrims with
asthma in Malaysia: an ethnographic study. J Glob Health 2022; 12:04023.

2. Aldossari M, Aljoudi A, Celentano D. Health issues in the Hajj pilgrimage: a
literature review. East Mediterr Health J 2019; 25(10):744-53.

3. Tabung Haji. Digitalisasi buku rawatan memudahkan jemaah haji [Internet].
[cited 2025 Apr 21]. Available from:
https://www.tabunghaji.gov.my/ms/kenyataan-akhbar/sel-12172024-

1200/ digitalisasi-buku-rawatan-mudahkan-jemaah-haji

148


https://www.tabunghaji.gov.my/ms/kenyataan-akhbar/sel-12172024-1200/digitalisasi-buku-rawatan-mudahkan-jemaah-haji
https://www.tabunghaji.gov.my/ms/kenyataan-akhbar/sel-12172024-1200/digitalisasi-buku-rawatan-mudahkan-jemaah-haji

Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

FHHMOP16 / 354
The Historical Launch of Virtual Clinic Services at Health Clinics in

Ministry of Health Malaysia
Kawselyah Juval ', Nazrila Hairizan Nasir 2, Isabel Chung Yin Hooi 3

' Klang Health District, Selangor State Health Department, Ministry of Health Malaysia
2 Family Health Development Division, Ministry of Health Malaysia .
3 Institute Clinical Research, National Institute of Ministry of Health Malaysia

Corresponding author’s email: kawselyah@moh.gov.my

Summary

The Virtual Clinic service, launched by the Ministry of Health Malaysia on 14 August
2019 which has a significant historic step in digital healthcare. Piloted in five
clinics using Skype for Business with MAMPU’s support, it aimed to assess client
acceptability and provider feasibility. It evidenced the magnitude of utilisation
during COVID-19. Most users were aged 30-49, from higher education and
government sectors. With 77.6% successful consultations, it addressed
socioeconomic barriers, reduced travel, and improved access. The initiative was
well-received, promoting continuity of care and reducing in-person clinic visits.

Keywords
Virtual clinic, telemedicine, telehealth, e-consultations , virtual consultations

Introduction

Digitalisation has become a vital enabler in transforming the delivery of healthcare
services. In response, the Ministry of Health (MoH) Malaysia launched its first
Virtual Clinic (VC) service on 14 August 2019, as part of the National Health Reform
Agenda. In collaboration with MAMPU, the initiative adopted Skype for Business as
its platform, efficiently utilising existing resources without incurring any additional
costs. Implemented as a one-year Proof of Concept, in five selected health clinics
and it demonstrated aiming to increase access, reduce congestion, and minimise
clinic visits. The services targeted to follow up stable clients for consultations.
Despite initial challenges, strong leadership and stakeholder support enabled
success. The VC implementation aligns with WHO's 2018 Digital Health resolution
and Malaysia’s Telemedicine Act 1997. During COVID-19, VC services expanded
from non-communicable diseases (NCDs) to maternal and child health, helping
reduce transmission risks. The initiative demonstrated positive acceptance among
clients and providers, offering socio-economic benefits and has increased
healthcare access.

Materials and Methods

The Virtual Clinic (VC) service was conducted as Proof of Concept for a period of
one year from 14 August 2019 to 13 August 2020. A guideline was developed as a
guide to equip healthcare providers with the necessary skills, for medicolegal
aspects and clinical practice standards. Planning began in March 2019, followed by
clinic selection based on ICT readiness, staff training, and adoption of Skype for
Business. A RM50,000 budget covered essential equipment and minor renovations
for five selected clinics. VC consultations were offered to stable follow up clients
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with non-communicable diseases (NCDs), requiring clients to meet specific ICT and
clinical criteria. The teams included Family Medicine Specialist, doctors,
pharmacists, paramedics, and IT staff. Monthly data reports were collected from
all five clinics. Secondary data was analysed for the utilisation trends,
sociodemographic and consultation outcomes classified as successful, unsuccessful,
or cancelled using standardised Excel formats to assess service effectiveness.

Results and Discussion

As shown in Table 1, gender distribution among VC clients was nearly equal 1535
females (49.5%) and 1566 males (50.5%) indicating balanced service usage.
Ethnically, Malays comprised the majority (82%), followed by Chinese (8%), others
(6%), and Indians (4%). The highest user group was aged 30-39 (38.6%), followed by
40-49, with those aged 60 and above being the least represented. This suggests VC
services are more suited for younger, tech-savvy clients. Most users were from
government sectors, reflecting higher productivity due to reduced need for
medical leave and travel. Clients with higher education (67%) were more likely to
use the service, meeting requirements such as internet access, devices, and email.
Table 2 shows 77.6% of consultations were successful, 3% unsuccessful, and 15%
cancelled mostly by clients. Presint 18, Putrajaya, had the highest usage and
cancellations, likely due to its large working population. These trends affirm VC's
relevance in improving access and efficiency in primary Health Care. Client
engagement with the Virtual Clinic (VC) service grew steadily from September to
April, driven by increasing provider familiarity and the COVID-19 pandemic. Clinics
expanded VC teams and consultation frequency, especially during the Movement
Control Order, maintaining care while reducing physical contact. Clients valued
the convenience, time savings, and reduced travel, while providers benefited from
structured training. Challenges included manual data entry, lack of system
integration, and limited access for less tech-savvy users. No comprehensive study
has yet assessed VC effectiveness, highlighting the need for standardised
guidelines. Key lessons include the importance of digital readiness, user education,
and data reliability.
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Table 1: Distribution of the Sociodemographic

Characteristics n Total (%)
Gender
Female 1535 49.5%
Male 1566 50.5%
Age
18-29 571 18.4%
30-39 1178 38.6%
40-49 723 23.0%
50-59 378 12.0%
60 years and above 251 8.0%
Ethnicity
Malay 2561 82%
Chinese 246 8.0%
Indian 114 4.0%
Others 180 6.0%
Education level of Higher Education
clients Secondary education 2604655 gzgg’
Primary 358 11.0%
No education 33 1.0%
Type of jobs Government 1559 50.0%
Private 968 31.0%
Own Job 144 5.0%
Pensioners 97 3.0%
Student 96 3.0%
No Job 46 2.0%
Housewife 185 6.0%

Table 2: Achievements of the PoC Virtual Clinic in five Health Centers

Health Centers Total Success Not Cancelled
Clients Success

1. Presint 18, Putrajaya 1562 1218 74 269

2. Luyang , Kota Kinabalu, Sabah 140 113 1 26

3. Tudan , Miri, Sarawak 140 94 14 34

4. Seksyen 7, Shah Alam, Selangor 539 359 0 60

5. Seberang Jaya , Pulau Pinang 720 622 5 87

Total 3101 2406 94 476

Percentage 77.58% 3% 15.34%

Conclusion

The Virtual Clinic (VC) service has been well-received by both providers and
patients, offering flexibility, reduced travel costs, improved productivity, and
convenience. Its success highlights potential for nationwide expansion. Aligned
with client needs and digital readiness, the Ministry continues advancing
healthcare delivery in line with Malaysia’s digital health vision.
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Summary

The use of electronic medical records (EMR) in primary care is a step forward in
enhancing quality of care, though global findings remain inconsistent. This
qualitative study explored healthcare providers’ experiences and perceptions of
EMR implementation in Negeri Sembilan. Focus group discussions revealed that
EMR improves care delivery. However, sustainability is challenged by technical
barriers such as inadequate infrastructure and system maintenance. Addressing
these limitations is essential to fully realize EMR’s potential and ensure long-term
success.

Keywords
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Introduction

The use of electronic medical records (EMRs) to improve healthcare service
delivery is expanding globally'. Evidence suggests that EMRs can reduce medical
errors, minimize duplication, decrease unnecessary diagnostic procedures, and
enhance data collection and accessibility, ultimately leading to improved
satisfaction among healthcare providers and patients. While EMRs have
demonstrated clear benefits in most developed countries, evidence from
developing countries remains limited and inconsistent?. Some studies have shown
no significant differences in healthcare quality before and after EMR
implementation in these settings®. This study aims to explore healthcare providers’
experiences and perceptions of EMR use regarding the quality of care following its
implementation in the state of Negeri Sembilan, Malaysia.

Materials and Methods

This study employed a qualitative, explanatory hermeneutic (interpretive)
phenomenological approach. Data were collected through focus group discussions
(FGDs). A total of six FGDs were conducted, with five participants in each group.
Purposive sampling was used to recruit healthcare providers including doctors,
assistant medical officers, nurses, and administrators who were actively using the
EMR system in primary care facilities. The discussions were transcribed verbatim
and analysed using thematic analysis. Transcripts underwent multiple rounds of
verification by the researcher to ensure accuracy. The verified transcripts were
saved as Word documents and imported into ATLAS.ti version 9 for coding and
analysis. Selected quotes were highlighted and coded deductively, guided by

153


mailto:drtania@moh.gov.my

Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

DeLone and McLean’s Information Systems (IS) Success Model. Codes were grouped
into categories, which were then synthesized into overarching themes.

Results and Discussion

Thematic analysis yielded three main themes; the benefits of EMR, success factors,
and implementation barriers. Healthcare providers generally agreed that EMR
provided positive benefits for both patients and users in terms of patient
satisfaction, job satisfaction, and improved patient care. Doctors reported fewer
prescription errors and better communication between doctors and nurses, which
improved understanding of patients’ conditions by facilitating access to health
information*. The success factors of EMR were associated with the constructs of
information quality and system quality, categorized into good documentation,
workflow, ease of use, and time-saving. These findings aligh with previous
literature, where most factors discussed were technically related. EMR
implementation inevitably alters workflows in primary care settings due to the
fixed nature of technology, but it does not always meet healthcare providers'
expectations. Nevertheless, EMR improved workflows in primary care settings,
enhancing the quality of care. It improved the registration system, appointment
system, and calling system. The system also reduced processes and the time
required for them, leading to decreased waiting times due to improved system
workflows after EMR implementation. Healthcare providers also found that EMR
facilitated data checking and tracing. Unlike before, when misplaced documents
and time-consuming file retrieval were common, all documents were now stored
electronically. Seven main barriers were identified in this study; availability of
training, system maintenance, infrastructure, data accuracy, interoperability, user
attitudes, and ease of use. These barriers were mostly technical in nature, with
inadequate and poor infrastructure being the most prevalent challenge to EMR
implementation, particularly in low- and middle-income countries>.

Table 1: The socio-demographic of the FGD

Characteristics Total FGD1 FGD2 FGD3 FGD4 FGD5 FGD6
Age, years Mean 37.8 37.8 35.0 36.0 38.8 37.8 41.4
(SD) (5.5) (3.11) | (6.52) | (7.48) | (5.17) | (1.92) | (7.64)
Gender (%)
Male 7(23.3) 1 3 1 1 0 1
Female 23(76.7) 4 2 4 4 5 4
Occupation (%)
Doctor 7(23.3) 1 1 1 1 1 2
Assist. doctor | 6(20.0) 1 1 1 1 1 1
Nurse 11(36.7) 2 2 2 2 2 1
Administrator | 6(20.0) 1 1 1 1 1 1
Service
duration, years, 3.2 14.6 10.0 12.6 13.8 13.6 14.0
Mean (SD) (6.0) (2.9) (6.9) (7.1) | (6.3) | (1.9) | (10.4)
Experience in
EMR, years, 3.4 3.0 3.8 2.6 3.8 3.4 4.0
Mean (SD) (1.0) (1.4) (0.4) (1.3) | (0.4) | (0.9) | (0.0)
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Table 2: The thematic analysis of users’ experiences and perceptions towards EMR in

improving healthcare quality

No. Categories Themes
Patient care

Patient satisfaction
Job satisfaction
Good documentation
Workflow

Ease of use
Timesaving

Training availability
Maintenance

10. Infrastructures

11. Data accuracy Barriers of EMR
12. Interoperability
13. Attitude

14. User friendly

Benefit of
EMR

Success factors of EMR

Rl RN b el bad ad b

Conclusion

Addressing the identified barriers is essential to ensure the successful and
sustainable implementation of EMR systems, ultimately supporting the delivery of
high-quality patient care. Future improvements in EMR should involve active
collaboration among three key stakeholders, upper management, system vendors,
and end users.
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Summary

Embracing digitalisation by adopting digital x-ray services in primary care clinic is
a positive outset as radiology and diagnostic services form the cornerstone of
efficient healthcare delivery. Penang is the first state in Malaysia to adopt digital
x-ray system integrating the service between primary care clinics and tertiary
hospitals. This approach is not only cost-saving but also enhances the diagnostics
and enables early interventions to improve patient outcome. This internal audit
reviews the key benefits of digital x-ray services by analysing the financial and
process data from primary care clinics.

Keywords
RIS-PACS, digital x-ray, digital health, cost-saving, carbon-saving.

Introduction

Digitalisation in radiology services is a timely and necessary strategy to apply lean
principles to healthcare. The process predicaments prior to digitalisation include
delay in radiology reporting, excessive staff hours due to manual workflow, high
costs of film and compact discs usage and operational inefficiencies in dispatching.
To address these challenges, the Penang State Health Department implemented
the Radiology Information System - Picture Archiving and Communication System
(RIS-PACS) in July 2023, linking 14 health clinics and all district and state hospitals
via a centralized radiology network.

Materials & Methods

The Public Health Development Branch of Penang State Health Department
conducted a retrospective operational and financial audit from January 2022 to
December 2024 across 14 primary care clinics in Penang.

Data on x-ray film purchases, fuel usage for dispatches, and reporting turnaround
times were extracted from clinic procurement and financial records, dispatch
records and RIS-PACS usage logs. CO, emission savings were estimated using
standard fuel consumption data and emission factors published by Malaysian Green
Technology and Climate Change Corporation.
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Results
The advantages of digital x-ray services have been reviewed under the following
domains:

1. Resource saving

The direct cost-saving is measured by the reduction in the actual annual
expenditure to print x-ray on films and compact discs. The annual cost of x-ray
film printing at the 14 primary care clinics in 2022 was RM 184,972.02 and in 2024
was RM 9,928.98; up to 94.7% cost reduction after adopting RIS-PACS. The indirect
cost-saving is measured by reduction in travelling time and fuel expenditure for
dispatch between primary care clinic and tertiary hospital and subsequent
reduction in carbon footprint. Case in point: by eliminating dispatch process from
Klinik Kesihatan Bandar Perda to Hospital Seberang Jaya, an estimated average of
132 hours of travelling time, RM 866 worth of petrol (estimated fuel-efficiency
RM 0.205 per km) and 9,800kg of CO? emission (estimated dispatch travel
distance 4,224 km per year and carbon emissions factor 2.32kg CO? per litre) have
been saved in the year 2024.

2. Process enhancement

Prior to digitalisation, in order to request x-ray reporting from radiologist at
tertiary hospital, a medical officer at primary care clinic has to fill up a manual
form, dispatch it to the tertiary hospital via a dispatch porter, the request will
then be reviewed by radiologist and a hardcopy report will be reverted back to the
primary care clinic via dispatch porter. This process has been streamlined with RIS-
PACS integration.

3. Diagnostic quality

Traditionally, the conventional x-ray services require up to two weeks from the
time an x-ray is shot till formal report obtained from the radiologist. This duration
is understandable given the process to request and obtain the report was rather
tardy. With RIS-PACS, the whole process can be completed within one working day.
Expediting the reporting process enables to review patients much earlier and
administer timely intervention.

Discussion

Adopting digital x-ray has led to improvement in the work process as evident by
elimination of dispatch delays, automated image retrieval via centralized
radiologist access and expedited reporting process. However, the implementation
poses several challenges including high initial financial investment to set up the
system, the requirement for additional computers and capacity building among
staffs to utilize the system. Despite these initial challenges, the sustainability of
digitalisation is promising as most of the manual workflow could be eliminated
towards a leaner service delivery. Most other states in Malaysia face similar
challenges with manual workflow. Hence, by implementing digital x-ray services,
similar benefits can be expected. Limitations of this audit include its reliance on
administrative data, lack of a comparator as well as short implementation period.
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Conclusion

This audit demonstrated substantial cost-savings and workflow improvements
following the implementation of RIS-PACS in Penang’s primary care clinics. Future
evaluations should examine patient-level outcomes and explore scalability to other
regions.
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Summary

This case study examined the use of artificial intelligence (Al) and digitalisation by
the Petaling District Health Office (PDHO) during the Putra Heights disaster
management. Structured interviews, official meeting records, and a post-mortem
document were analysed using a deductive thematic approach by focus group
discussion (FGD) based on the disaster management cycle. Digitalisation supported
key functions, particularly during the response phase, but with some limitations.
No Al applications were utilised. Findings highlight the urgent need for integrated,
Al-capable, and offline-compatible platforms, as well as standard device and
internet provision, to enhance public health disaster management in resource-
constrained settings.

Keywords
Putra Heights disaster, Al, digitalisation, disaster management, Petaling District
Health Office

Introduction

On 1st April 2025, a methane gas pipeline explosion and fire occurred near
residential areas in Putra Heights, Selangor, Malaysia, resulting in extensive
damage, casualties, and the displacement of residents'. The PDHO responded by
activating the district-level disaster operations room, deploying Rapid Assessment
and Rapid Response Teams to the field and temporary evacuation centres, and
participating in on-site inter-agency coordination meetings. This event revealed
challenges in disaster management systems, particularly in communication,
coordination, and data handling. As disasters become increasingly complex, the
adoption of Al and digitalisation offers significant potential to enhance public
health disaster management, particularly in enhancing medical team responses and
digitising operational workflows for more efficient incident handling?. This study
aimed to explore how Al and digitalisation were used by PDHO during the Putra
Heights disaster, identify strengths and gaps, and propose a way forward for digital
transformation in public health disaster management.

159



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

Materials and Methods

Data were mainly obtained from structured interviews among various levels of
staff responding to the Putra Heights disaster using Google Form, supported by
official documents at PDHO level, including daily meeting minutes from the
Disaster Operation Room and a post-mortem disaster report. A deductive thematic
analysis using Excel was conducted based on predefined disaster management
cycle domains by a focus group discussion (FGD) of Public Health Medicine
Specialists who validated and refined the emerging themes into mitigation,
preparedness, response, and recovery phasesi. Triangulation of documents,
interviews, and FGD inputs ensured analytical rigour and reduced bias. Informed
consent maintained ethical standards.

Results and Discussion

Themes were arranged according to mitigation, preparedness, response and
recovery phases. Whereas, subthemes were arranged according to the activities or
work processes involved such as casualty tracking, intra-agency meeting,
communication, and mobilisation, mental health screening, social listening, field
reporting, external aid coordination and follow-up care. There was no Al
application utilised in the disaster management process. Digitalisation was most
prominent during the response phase. Key tools included Google Sheets,
coordinated by the Emergency Department Operation Centre, Hospital Putrajaya,
and the Crisis Preparedness and Response Centre, Selangor State Health
Department, for casualty tracking. While effective for basic sharing, delays and
inconsistencies arose due to manual data input and lack of real-time updates.
Hybrid meetings via Google Meet improved intra-agency meeting and coordination
but may be hindered by connectivity issues. WhatsApp was used extensively but
resulted in fragmented communication and security concerns. Mental health
screening was partially implemented through QR-linked Google Forms, enabling
discreet reporting but limited by poor integration with clinical systems. Social
listening using Google Alerts informed daily risk communications, though its scope
was limited to web sources and lacked sentiment analysis. Field teams reported
through Google Forms, but required stable internet, indicating a need for offline-
capable mobile tools. External aid was coordinated via view-only Google Sheets,
facilitating visibility but lacking interactive features. In the preparedness phase,
WhatsApp was used for Rapid Assessment Team communication, enabling timely
mobilisation. In the recovery phase, digital tools aided in follow-up care
documentation post-shelter closure. No digital applications were reported during
the mitigation phase. Notably, issues highlighted in these subthemes were partly
due to the lack of suitable devices and mobile data connectivity provided by the
organisation, which led personnel to rely on personal resources during the disaster
response.

Conclusion

The Putra Heights disaster highlighted the values of digitalisation and revealed its
critical system gaps. Hence, we should adopt Al-supported, offline-capable
platforms, ensure provision of standard devices and internet access to staff, and
develop integrated systems for real-time data sharing and coordination to
strengthen public health disaster management.
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Summary

Over the 30 years since the introduction of the Quality Assurance Programme (QAP)
for healthcare in Malaysia, numerous Quality Improvement Initiatives (Qlls) have
been implemented. Accessing information on these Qlls can be challenging, as
some have dedicated websites, others are embedded within division websites, and
some have no online presence. QHub 1.0 website was developed to make
information more accessible to implementers. The development involved co-
production between the Quality Assurance (QA) Secretariat, the National Institutes
of Health (NIH) ICT team, and Qlls owners at various stages. Each stage guided the
next step. The process development and core contents of QHub 1.0 is delineated
here.

Keywords
Content Management System, Website Development Process, Centralised, Quality
Improvement

Introduction

Qlls like QA, Wound Care Programme and Credentialing strengthened the
healthcare quality through their purposes that support multiple aspects of
healthcare'. Each Qll has a unique governance, approach, training, and monitoring
details. Easy access to these details will help the ground implementers to
understand and implement the Qll. Yet, virtually, some QIl have dedicated
websites, others are embedded within division websites, and some do not exist. A
centralised website, named as Quality Improvement Learning Hub (QHub) will be a
useful one-stop-learning centre to support the learning of healthcare implementers.
Though QHub is planned to be fully developed in four phases ultimately aimed for
higher functional requirements such as data collection, analysis, with interactive
visual displays, QHub 1.0 which cater information sharing and learning for all Qlls
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was launched in 2024. The process development and core contents of QHub 1.0 is
delineated here.

Materials and Methods

QHub 1.0, developed by the Institute for Health Systems Research's QA Secretariat,
supports Malaysia's National Policy for Quality in Healthcare'. Its development
followed an iterative, co-production approach?, gathering input throughout the
process®. From 2022-2024, the NIH ICT team, the Technical Working Group, and
the Secretariat collaborated to define QHub's purpose, objectives, audience, and
content, designing data collection forms (Table 1) and engaging with Quality
Improvement Initiative (QIl) owners via physical and virtual sessions. A website
prototype was created, followed by development using a Content Management
System (CMS) framework and continuous testing. QHub 1.0 was then launched on
the moh.gov.my domain. Two rounds of user testing with healthcare
implementers ensured accessibility and compatibility. Post-launch activities
include issue monitoring, feedback collection, and content updates.

Table 1: Data collection template

Content collected Related information collected or elaboration

Page QUALITY Involved overview of the Qll, the governance
IMPROVEMENT structure preferably in an attractive image form,
INITIATIVES (QIl) | focal person details including the officer’s name
and email, the unit’s hotline, official email and
number, website, and social media accounts.
Linkages to external local or international websites
as additional references to help readers understand

the Qll.

A picture, symbol, or photo resembling the Qll in

any format.
Qll- Training Training description and related materials of the Qll
linked like a list of training modules, books, and training
page slides.
Qll- The Experts Name and official contact details of the Qll expert
linked like office phone number, email and workplace.
page
Qll- Resources Any Qll-related publication or reading materials like
linked technical reports, publicly accessible articles, and
page related websites.

Page BEST PRACTICES | This information was collected specifically from
four Qll namely QA/QIl, KIK, COMBI, Lean and
Innovation.

The information involved the list of projects
presented at the Qll national level convention
together with the project’s materials like abstract,
poster/oral presentation slides, and write-up that
were consented to be publicly shared.

Page THE EXPERTS AND | The list of winners competing at the national level
WINNERS convention of the QA/Ql, KIK, COMBI, Lean and
Innovation QIl.
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Content collected Related information collected or elaboration

The details collected include the project’s name,
the winning year, the affiliated facility, the winning
category either as poster or oral, and the Qll
convention.

Page EVENT A list of the Qll past, present or upcoming events. It
should come with a short introduction to the event
including related photos and links to external
reading materials if accessible.

Results and Discussion

QHub 1.0 can be accessed at https://ghub.moh.gov.my The website was built
using the free, open-source Joomla CMS. Each page employed a custom design
template suited to its content, dividing the layout into regions for specific content
types, Ul components (e.g., menus, forms, slideshows), or HTML elements (e.g.,
images, links). Its content were represented in eight segments - Homepage, About
us, NPQH, Qll, Best Practices, Experts & Winners, Resources, and Event. Homepage
gave an overview of the core content (NPQH, Qll, Best Practices). 37 of 45 Qll
owners provided overview, training and resources materials, and the experts
details for their Qll. Best Practices has 54 pages of quality projects shared
abstracts with QA/Ql sharing slides and posters too. 329 experts of diverse Qll
were listed to connect the ground implementers directly with them via official
contact details. 58 pages of projects winners from the QA, KIK, COMBI, Lean and
Innovation Conventions were shared in the Winners section. 26 pages of resources
were linked or stored in terms of abstract, articles, books, guidelines, journal,
slides, videos or others. Events listed past, present or future events shared by the
Qll owner. Best Practices, Experts & Winners, Resources, and Event have filtering
and search features to assist the users. The iterative method strengthened the
requirement and design stages. Apart from preparing a solid foundation for QHub
1.0 core content and design, the engagement sessions helped to buy-in >50% of the
QIl owner. QIl with no official websites such as Pain Free Programme in Primary
Care was looking forward to its launching. Up until January 2025, 27581 visitors
had viewed the website. 16 respondents provided feedback through the evaluation
form shared post-launching. Most listed best practices and resources as the most
beneficial QHub content for them.

Conclusion

QHub, Malaysia's first Qll learning hub, is an actively maintained static website. Its
development followed requirements, design, implementation, and operation stages,
with requirements and operation being crucial for a successful launch. A
maintenance plan exists but requires strengthening.
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Summary

This study aimed to investigate fatigue manifestation among scaffolders, following
an exposure to scaffolding tasks. The quasi-experiment recruited 86 scaffolders.
Physical and cognitive fatigue were measured objectively at pre-and post-exposure
employing an assessment protocol of 7-tests: hand grip strength for dominant-and
non-dominant hand, prone plank, trunk flexor endurance, trunk lateral endurance
duration, one leg standing duration with eyes opened and closed, sit and reach
distance, and simple reaction time. A significant pre-post deterioration (p<0.001)
was reported for all parameters, except for sit and reach distance. The findings
will guide the development of fatigue intervention to safeguard scaffolders against
occupational fatigue.

Keywords: fatigue manifestation, scaffolders, objective assessment, physical
fatigue, cognitive fatigue

Introduction

Scaffolding-related accidents were extensively reported. Two-third of the global
construction workforce involved in the operation of scaffold, a temporary building
structure to support works at heights'. Besides physically demanding and fatigue-
prone, scaffolders also require cognitive alertness to execute sequential
procedural steps?. Fatigue assessment is a huge challenge, it is underreported in
construction due to job security issue. Self-administered subjective assessment is
inadequate to reflect a true fatigue level therefore may provide false alarm of
fatigue. Literatures evidently documented several elements of fatigue
manifestation (musculoskeletal capacity, postural stability, joint flexibility; and
cognitive fatigue parameter of simple reaction time). Given the burden of
scaffolding related accidents, and individual attribute like fatigue had been
identified as the precursor, feasible assessment tool to measure fatigue
manifestation directly on site, is highly warranted. Fatigue is multidimensional.
The present study aimed to investigate fatigue manifestation in physical and
cognitive dimension among scaffolders, following an exposure to simulated
scaffolding tasks. With this exploration, the on-site fatigue assessment plan can be
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formulated to guide the Site Safety Supervisor to ensure fitness for duty before
scaffolders handle risky tasks.

Materials and Methods

This is a quasi-experiment with one-group pre-post design, employing consecutive
sampling to recruit all accessible scaffolders who attended training at the certified
scaffolding training site (MKRS Training Institute). Total sample was 86, calculated
using two-correlated proportions formula, considering both dimensions of physical
and cognitive fatigue. Participants were excluded if had been clinically diagnosed
with sleep disorder or pathological fatigue. Fatigue manifestation was assessed at
individual level, compared between two contrast states: the pre-and post-
exposure to scaffolding erection task (Figure 1). The exposure was hypothesized to
generate fatigue. Objective measurement was performed according to parameters
of two dimensions: physical fatigue (musculoskeletal capacity, postural stability,
joint flexibility) and cognitive fatigue (reaction time); which yielded a 7-tests
protocol (Table 1): hand grip strength, prone plank, trunk flexor endurance, trunk
lateral flexor endurance, sit and reach, one leg standing with eyes opened and
eyes closed, and simple reaction time test. At the same time, participants were
asked to self-rated the fatigue level using Likert 1-10. The measurement error was
optimally controlled. Data was analysed with SPSS 22 software. Besides descriptive
illustration of individual sociodemographic and job characteristics, within group
comparison was performed with paired-t test and Wilcoxon Signed Rank test.
Ethical approval was obtained from the Research Ethics Committee, UKM (JEP-
2022-604), while written informed consent was obtained before recruitment.

Results and Discussion

Majority of the scaffolders were youngsters (19-29 years old) (51.2%), male (95.3%),
Malay ethnicity (57.0%), achieved tertiary educational level (89.5%), worked as
scaffolders/scaffolding operators (44.2%), and had a field-working experience of
less than 5 years (66.3%). Exposure to a full-day of scaffold erection tasks
generated fatigue, causing significant next-day deterioration of all objective
parameters for fatigue (p<0.001), except for sit and reach test. Gripping force for
both hands were significantly reduced at post-exposure. Full-strength recovery was
not facilitated by overnight rest, which highlighted the importance of work-break
cycles for the accumulated muscular fatigue. A reduced in one leg standing
duration reflected postural instability. Trunk exhaustion following loading and
lifting tasks can provoke postural control impairment?, thus present study affirmed
that exposure to massive lower limb activities (climbing, prolonged standing and
bending) during scaffolding tasks impaired postural balancing. For the trunk and
back muscular capacity, the post-exposure prone plank, trunk flexor endurance
and trunk lateral endurance duration was significantly reduced following
scaffolding tasks’ exposure. High-intensity scaffolding tasks have been identified as
primary cause of core fatigue thus diminishing its overall strength, endurance, and
stability; and limits core muscle performance. In support this explanation, Tong et
al. also postulated decreased core muscle capacity and function following whole-
body exertion*. Mean simple reaction time post-exposure was significantly longer,
which postulated that scaffolding tasks are cognitively demanding. This result was
in consistent with Philippine study which reported an increase in reaction time
proportionate to the intensity of construction work>.Moreover, exposure to at-
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height work adversely affects the vigilance levels and associated with higher levels
of mental fatigue. There were no statistically significant changes for the sit and
reach flexibility test, hence it might not be a relevant indicator of physical fatigue
among scaffolders. Strenuous and repetitive physical activities could improve
stretch reflex activity and stretch tolerance. On the other hand, the self-
administered subjective fatigue level showed no significant pre-post difference
which indicated objective assessment is sensitive to detect of fatigue-related
performance declines.

Conclusion

This study confirmed an increase in physical and cognitive fatigue following
exposure to scaffolding tasks, which were unlikely to fully recover despite an
overnight resting period. Given that fatigue may be related to work accidents, our
findings suggested that objective parameters might be employed as an on-site
screening tool for concerning levels of work fatigue.

| |
| |
| |
| I
| |
1 | :
No hands-on | | Exposure to [ Simulated
| | scaffolding 14 h scaffolding
exposure to ours
. I task from of 1 hour erection task
scaffolding |
task | | 9-00am- overnight before 9.00am- 6.00pm.
| | 6.00pm. rest simulation
|
|
Day 1-4 Day 5 (Exposure) Day 6 (Post-exposure state)
T T
| |
| I
| |
| |
| Fatigue was I Objective Evaluation
: hypothesized : assessment of of unsafe
| to be | fatigue behavior
| generated. | manifestation throughout
| I | 8.00am-9.00am simulated
: : scaffold
| | erection task
| |

Figure 1: Study protocol illustration
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Table 1: Test sequence for the objective assessment of fatigue manifestation

Test Fatigue Assessment Test protocol Measurement

sequence dimension method/ Test

1 Cognitive Visual Red Subject was required to stop millisecond
(Reaction time) light green using screen device 15 minutes

light simple prior to the test.

reaction time The 14-inches wide screen

test laptop was used and subject
responded by clicking mouse
with dominant hand.
First, subject clicked on the
start button to begin. When the
stoplight turned from red to
green, subject clicked on the
button as quick as possible.
Reaction time was recorded for
a total of 5 attempts and the
average time of reaction was

displayed.
2 Physical One leg Subject was standing upright second
(Postural standing test  with arms lowered
stability and with eyes alongside with hips. Firstly,
control) opened and subject lifted up any one leg
closed with eyes opened, and next the

same test with eyes closed.
The countdown stopped when
the lifted leg touched the floor
or when subject moved arms
away from body to stabilize the

position.
3 Physical (Joint Sit and Reach The subject sat on the floor Centimetre
flexibility) (SR) Test their back, hips and knees

straight. With  the legs
together, both soles of the feet
were positioned flat against a
box. Subject extended arms
with palms down and lightly
touched the index fingers
together. Subject was asked to
bend forward to reach as far
forward as possible while
keeping the knees extended.
The distance was measured
between the fingertips and the
point at which the feet
contacted to the box. 0 cm
represented the position of the
feet against the box, with
larger values for higher
flexibility.
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Physical (Hand Hand Hand dynamometer was Kilograms
grip strength) dynamometer calibrated prior to study.
test for Subject holds dynamometer in

dominant and one hand, standing upright
non-dominant with elbow flexed at 90-degree
hand angle. The equipment's grip
was adjusted accordingly to
ensure subject exerted force
by only last four phalanges to
the handle. The maximal
strength was performed for 5
seconds, with 3 attempts on
both hands. The highest
strength was recorded. Rest
period of 30 seconds was
allowed between the attempts.

Physical Prone plank Subject was positioned prone second
(Core strength test with elbow positioned at a 90-
and stability) degree angle. Subject then

raised pelvis from the floor and
maintain a flat position, the
test was terminated when
participant unable to hold the
position.

Physical (Trunk Trunk flexor  Subject sat in a semi-reclining second

flexor endurance test position with hips and knees at

endurance) 90-degree. Both arms were
placed across the chest.
Subject lean beside a board
that is kept in an incline 60-
degree angle, whereby the
head was maintained in a
neutral position. After the
board was removed, the
position must be maintained
using the abdominal muscles to
sustain a flat-to-neutral spine,
without arching the back. Any
evident changes in the position
of the trunk such as rising in
the low-back arch or an
aberration from the neutral
position terminated the test

Physical (Trunk Trunk lateral Subject was on one side of the second

lateral flexor flexor body, both legs extended and
endurance) endurance test the feet in front of another.
(side bridge The elbow of the supporting
test) arm (the arm which is on the

lower side during side-lying)
was placed below the shoulder
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with the forearm facing out.
The other wupper Llimb was
placed on the chest. Subject
was instructed to raise the hip.
The trunk was supported only
by foot, and the
elbow/forearm of the lower
arm. Any evident changes in
the position of the trunk such
as rising in the low-back arch
or an aberration from the
neutral position terminated the
test.
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Summary

Body weight perception and weight control behaviours play a critical role in
adolescent health. This study aimed to determine self-perceived weight status,
accuracy of weight perception, and weight control behaviours among school-going
adolescents in Malaysia using data from the 2022 Adolescent Health Survey. Results
indicate that males tend to underestimate their weight status, and females tend to
overestimate. Weight misperception was common in both genders, with only a fair
agreement between perceived and actual weight status. These findings underscore
the need for gender-specific interventions to improve weight perception accuracy,
promote healthy weight management, and reduce long-term health risks among
adolescents.

Keywords
Body weight perception, weight control, weight status, misperception, school-
going adolescents

Introduction

Adolescence is a critical period of growth and transition. Overweight and obesity
rates among adolescents are rising globally, including in Malaysia (1). According to
the National Health and Morbidity Survey (NHMS), the prevalence of adolescent
overweight and obesity increased from 14.6% and 12.3% in 2012 to 15.6% and 14.8%
in 2017. Malaysia continues to address this public health concern through national
policies and programmes. Body weight perception refers to a person’s subjective
assessment of their body weight, regardless of their actual body mass index (BMI).
Weight misperception, such as underestimating or overestimating body weight, is a
prevalent concern among adolescents in Malaysia and can lead to inappropriate
weight control actions (2,3). Understanding body weight perception and weight
control behaviours is crucial for developing effective health interventions among
adolescents. This study aimed to describe self-perceived weight status, accuracy
of weight perception, and weight control behaviours among school-going
adolescents in Malaysia.
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Materials and Methods

Data for this study were derived from the NHMS 2022: Adolescent Health Survey
(AHS), a nationwide school-based cross-sectional study among school-going
adolescents (Form 1 to Form 5) from 239 randomly selected secondary schools
throughout Malaysia. The survey employed a multi-stage stratified sampling
method to select a representative sample of secondary school adolescents using
the sampling frame of 2021 provided by the Ministry of Education. A total of
33,523 adolescents participated in this study, giving an overall response rate of
89.0% (4). Participants completed validated self-administered questionnaires on
sociodemography, body weight perception, and weight control behaviours. Height
and weight were measured to calculate the body mass index (BMI)-for-age and
classify weight status using the WHO growth chart. Weighted Cohen’s kappa test
was used to assess the agreement between perceived and actual weight status. All
data were analysed using SPSS version 28.0, accounting for the complex sampling
design.

Results and Discussion

Based on BMI, 8.3% of adolescents were classified as thinness, 61.2% were normal
weight, 16.2% were overweight, and 14.3% were obese. Most of the thinness
adolescents (83.3%) correctly perceived themselves as thin. For normal weight
adolescents, 48.4% perceived their weight accurately, 29.8% underestimated their
weight, and another 21.7% overestimated their weight. Among overweight
adolescents, 58.3% correctly perceived their weight as overweight, 27.4%
underestimated their weight, and another 14.4% perceived themselves as obese.
For obese adolescents, 43.1% correctly perceived their weight to be obese (Table
1). An analysis of body weight perception against actual body weight status showed
an overall agreement of 52.1%; 50.1% for males and 49.9% for females. The Kappa
statistics indicated moderate agreement between perceived and actual weight
status for both genders (males, Kk = 0.482, p<0.001; females, kK = 0.453, p<0.001)
(Table 2). Significant gender differences were observed in both body weight
perception and weight control behaviours (p<0.001). Males were more likely to
underestimate their weight [37.3% (95% Cl: 36.2, 38.6) vs 24.2% (95% Cl: 23.3,
25.2)], while females were more likely to overestimate their weight [23.8% (95% Cl:
22.8, 24.7) vs 10.4% (95% Cl: 9.7, 11.0)] (Table 3). The findings from this study
were consistent with previous studies conducted among adolescents in Malaysia
(3,5). Further research is needed to investigate factors associated with body
weight misperception in this population.
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Table 1: Distribution of body weight perception and weight control behaviours

according to their actual body weight status
Actual body weight status, % (95% Cl)

Thinness Normal weight Overweight Obese
(n=2665) (n=20502) (n=5401) (n=4866)
:t';‘:ji'ence of actual body weight ¢ 5 7 9 g g 61.2 (60.3, 62.1)  16.2(15.7, 16.8)  14.3 (13.7, 14.9)
Body weight perception
Perceived thin 83.3 (81.3, 85.0) 29.8 (28.8, 30.8) 5.2 (4.4, 6.2) 3.6 (2.9, 4.5)
Perceived normal 14.7 (13.1, 16.5) 48.4 (47.3, 49.5) 22.2 (20.7, 23.8) 7.6 (6.6, 8.7)
Perceived overweight 1.7 (1.2, 2.5) 19.7 (18.9, 20.6) 58.3 (56.4, 60.1) 45.7 (43.9, 47.5)
Perceived obese 0.3 (0.2, 0.6) 2.0 (1.8, 2.4) 14.4 (13.3, 15.6) 43.1 (41.1, 45.2)

Weight control behaviours
Trying to lose weight 5.1 (4.1, 6.4) 31.2 (30.2, 321

70.0 (68.1,71.8)  73.1 (71.2, 75.0)

( )
Trying to gain weight 45.8 (42.8, 48.8) 14.6 (14.0, 15.3) 2.4 (1.9, 3.2) 1.9 (1.4, 2.5)
Nothing / No attempt to
change weight 39.8 (37.4, 42.3) 34.7 (33.7, 35.6) 18.3 (16.8, 19.8) 18.0 (16.4, 19.6)
Maintain the same weight 9.2 (7.9, 10.8) 19.5 (18.7, 20.3) 9.3 (8.5, 10.2) 7.0 (6.1, 8.0)

Misperception of body weight
- Appropriate weight change attempts

Table 2: Agreement (weighted Cohen’s kappa) between actual and perceived body

weight status among school-going adolescents by gender
Actual Body Weight Status, n (%) Overall

Normal Agreement Weighted Kappa
Thinness weight Overweight Obese %g(95% al K (95% CI)
(n=2665)  (n=20502)  (n=5401)  (n=4866)

Body Weight Perception

All
Perceived thin 2215 (83.3) 6033 (29.8) 264 (5.2) 156 (3.6)
Perceived normal 387 (14.7) 9920 (48.4) 1165 (22.2) 339 (7.6) 52.1 0.466*
Perceived overweight 44 (1.7) 4118 (19.7) 3183 (58.3) 2198 (45.7) (51.3, 53.0) (0.460, 0.473)
Perceived obese 15 (0.3) 416 (2.0) 783 (14.4) 2167 (43.1)

Male
Perceived thin 1366 (83.3) 3139 (36.4) 177 (7.3) 123 (5.0)
Perceived normal 240 (14.6) 4380 (50.5) 716 (28.7) 249 (9.5) 50.1 0.482*
Perceived overweight 25 (1.7) 1061 (12.2) 1369 (56.5) 1369 (51.0)  (47.9, 52.3) (0.473, 0.491)
Perceived obese 9 (0.3) 80 (0.9) 164 (7.5) 959 (34.4)

Female
Perceived thin 849 (83.1) 2894 (24.3) 87 (3.1) 33(1.4)
Perceived normal 147 (14.8) 5540 (46.6) 449 (15.9) 90 (4.7) 49.9 0.453*
Perceived overweight 19 (1.8) 3057 (26.1) 1814 (59.9) 829 (37.7) (47.7, 52.1) (0.444, 0.462)
Perceived obese 6 (0.3) 336 (3.0) 619 (21.1) 1208 (56.2)

*Analysed by weighted Cohen’s kappa at p<0.001, indicating moderate agreement.
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Table 3: Gender differences in body weight perception, weight control behaviours,
and body weight misperception among school-going adolescents

Gender Difference,

All Male Female

Variables

% (95% Cl)

% (95% Cl)

% (95% Cl)

P-value
(Chi-square)

Overall

Body weight perception

100.0 (100.0, 100.0)

50.0 (48.0, 52.0)

50.0 (48.0, 52.0)

Perceived thin 26.5 (25.7, 27.3) 31.4 (30.3, 32.5) 21.6 (20.7, 22.4) <0.001
Perceived normal 35.5 (34.6, 36.4) 36.0 (34.9, 37.2) 34.9 (33.7, 36.2)
Perceived overweight 28.2 (27.5, 28.9) 24.8 (23.9, 25.7) 31.6 (30.7, 32.5)
Perceived obese 9.8 (9.3, 10.4) 7.8 (7.2, 8.3) 11.9 (11.2, 12.7)
Weight control behaviours
Trying to lose weight 41.3 (40.5, 42.1) 36.8 (35.7, 37.9) 45.8 (44.8, 46.8) <0.001
Trying to gain weight 13.4 (12.9, 14.0) 17.5 (16.7, 18.4) 9.4 (8.8, 10.0)
:'(fi?l‘;‘f g’e u"egﬁfmpt 30.0 (29.2, 30.9) 28.9(27.8,30.1)  31.1(30.2, 32.1)
Maintain the same weight 15.2 (14.7, 15.7) 16.7 (15.9, 17.6) 13.7 (13.1, 14.3)
Body weight misperception
Underestimate 30.8 (29.9, 31.7) 37.3 (36.2, 38.6) 24.2 (23.3, 25.2) <0.001

Accurate
Overestimate

52.1 (51.3, 53.0)
17.1 (16.4, 17.7)

52.3 (51.1, 53.5)
10.4 (9.7, 11.0)

52.0 (51.0, 53.0)
23.8 (22.8, 24.7)

Conclusion

There are gender differences in body weight perception and weight control
behaviours among school-going adolescents in Malaysia. The findings highlight the
need for gender-specific interventions and health promotional strategies aimed at
maintaining a healthy weight and practising appropriate weight control measures,
particularly for overweight and obese adolescents.
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Summary

This study examined the spatial distribution of dietary patterns and their
association with Body Mass Index (BMI) among 2,574 respondents from the
Malaysian Adult Nutrition Survey (MANS) 2014, using Moran’s statistics and multi-
level regression. Three dietary patterns explaining 36.0% of variability were
derived through principal component analysis. The Western diet showed the least
spatial clustering, while the Healthier diet clustered in high-income districts of
central Peninsular Malaysia. Substituting Traditional diet with Healthier diet was
associated with a lower BMI (-0.8 kg/m?, p < 0.05). Improving access and appeal to
fruits, and vegetables is crucial for obesity prevention in Malaysia.

Keywords
dietary pattern, obesity, public health, nutrition, spatial analysis

Introduction

Rising incomes, globalization, and longer working hours have driven a surge in
sugar and fat intake in low- and middle-income countries, increasing obesity risks
(1, 2). Additionally, the 2014 Food Barometer Survey revealed that 77% of a
nationally representative sample consumed food prepared outside the home daily
(3). The food environment shapes eating habits, reinforcing unhealthy behaviours.
Areas with a higher density of fast-food outlets, greater sodium intake, lower fruit
and vegetable consumption often coincide with obesity clusters, particularly in
lower socio-economic areas (4). A local study in urban district of Johor Bahru
reported a positive association between perceived neighbourhood food
environment and BMI, mediated by diet (5). Identifying spatial clusters of dietary
patterns can help governments pinpoint high-risk areas and implement targeted
public health strategies. Therefore, this study aims to determine the spatial
distribution of dietary patterns and its association with BMI among adults in
Malaysia.

Materials and Methods

This study analyzed the data from the (MANS) 2014, using the Habitual Food Intake
module. Extreme energy intake values were excluded. Principal component
analysis derived three dietary patterns explaining 36% of total variance, and
labelled as Healthier, Traditional, and Western. The 126 food items were
aggregated into 17 food groups. The total daily calorie of each food group was
calculated and used for factor analysis. Factor scores for the three dietary
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patterns were estimated using the Bartlett method and assigned to each
respondent. Spatial clustering was assessed using Global and Local Moran’s I,
mapping high-high and low-low clusters. Spatial relationships were defined using a
fixed distance of 8 km or the five nearest neighbours. Multi-level linear regression
accounted for the survey’s cluster design, adjusting for socio-demographics,
environment, and energy intake. The substitution model examined BMI changes
when replacing Traditional with Western or Healthier diets to estimate the effects
of a behaviour change. Spatial and statistical analysis was conducted using ArcMap
and STATA, respectively.

Results and Discussion

Overall, total respondents consist of 54.4% of females and 50.8% Malay ethnicity
with mean age of 38 years old. Western Diet was higher at East Malaysia, whilst
Healthier Diet was adhered more by respondents from Peninsular Malaysia. The
Healthier Diet was dominated by whole grain, milk, nut and legumes. The second
dietary pattern labelled as Traditional Diet were loaded with preserved foods, fish
and seafood. The third dietary pattern dominant in carbonated beverage, fast-food,
meat and poultry were labelled as Western Diet. General spatial clustering
indicated by the Global Moran’s index for all dietary patterns were significant
(p<0.001) at both Peninsular Malaysia and East Malaysia. Spatial clustering for
Western diet, was lowest at both Peninsular (0.14 vs 0.42, 0.50) and East Malaysia
(0.19 vs 0.46, 0.39) indicating a more disperse spatial distribution compared to
Healthier diet and Traditional diet. High clusters of Western diet were located at
some higher income suburban districts, mainly along the southern west coast of
Peninsular (Figure 1). High clusters of Healthier diet were primarily at city districts.
In contrast, High clusters of Traditional diet were mainly found at the northern
Peninsular whilst low clusters were found at city districts (Figure 1).

None of the dietary patterns were significantly associated with BMI in the crude
model. However, in Model 1, the Western diet and Traditional diet were
significantly associated with higher BMI after adjusting for socio-demographic
factors. Moreover, substituting the Traditional diet or Western diet with the
Healthier diet was associated with a lower BMI. In Model 2, after adjusting for
total calorie intake, only the Traditional diet remained significantly associated
with higher BMI. At equivalent energy intake levels, substituting the Traditional
diet with the Healthier diet was associated with a much lower BMI (Table 1).
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Figure 1: Clusters of dietary patterns in Peninsular Malaysia and East Malaysia
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Table 1: Associations between dietary patterns with Body Mass Index (N=2,574)

Crude

Model 12

Model 2

A BMI, kg/m? (95% Cl); p-value

Dietary patterns

Western Diet

-0.10 (-0.30, 0.10);

0.57 (0.31, 0.84);

0.27 (-0.02, 0.55);

p=0.338 p<0.001*** p=0.066
Healthier Diet -0.10 (-0.29, 0.10); 0.13 (-0.07, 0.33); -0.01 (-0.21, 0.20);

p=0.327 p=0.187 p=0.964
Traditional Diet 0.05 (-0.16, 0.25); 0.80 (0.53, 1.07); 0.40 (0.11, 0.68);

p=0.658 p<0.001 *** p=0.006**

Substitution analysis

Substitution of 25D

-0.28 (-0.84, 0.27);

-1.33 (-1.96, 0.70);

-0.81 (-1.43, 0.18);

Traditional diet with p=0.317 p<0.0071** p=0.011*
25D Healthier diet

Substitution of 25D 0.01 (-0.51, 0.52); -0.88 (-1.58, 0.18); -0.54 (-1.26, 0.17);
Western diet with 2SD p=0.991 p=0.014* p=0.135

Healthier diet

@ Model 1 was adjusted for sex, age, ethnicity, income, education, occupation, zone, urbanity, district median
household income, district population density, and diet misreporting

b Model 2 additionally adjusted for total energy intake

“* p<0.05; ** p<0.01

Conclusion

This study demonstrated that despite being beneficial to weight management,
healthier dietary pattern was spatially clustered at higher socio-economy areas.
Thus, increasing affordability and availability of healthier food options, as well as
advocacy through interesting recipes are crucial public health actions in combating
obesity.
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Summary

Extreme temperatures pose significant public health risks, particularly in tropical
climates such as Malaysia. This study investigates the association between daily
ambient temperature and non-accidental mortality in Kedah and Penang from 2011
to 2019. A quasi-Poisson generalized linear regression model with a distributed lag
non-linear model (DLNM) was employed to examine the relationship between
temperature fluctuations and mortality. The findings revealed a U-shaped
relationship in Kedah and a J-shaped pattern in Penang, with the Minimum
Mortality Temperature (MMT) identified at 27.4°C and 28.2°C, respectively. These
results underscore the urgent need for a data-driven Heat Health Warning System
(HHWS) to mitigate temperature-related mortality through real-time monitoring,
predictive analytics, and targeted public health interventions.

Keywords
Heat Health Warning System (HHWS); Minimum Mortality Temperature (MMT); Non-
accidental Mortality; Climate and Health; Distributed Lag Non-Linear Model (DLNM)

Introduction

As global temperatures continue to rise due to climate change, the health impacts
of extreme heat have become a growing concern. Exposure to elevated
temperatures has been associated with increased mortality rates, particularly
among vulnerable populations such as the elderly and individuals with pre-existing
respiratory conditions. Understanding the temperature-mortality relationship is
critical in developing preventive strategies that can reduce health burdens and
inform climate adaptation policies.

This study examines the non-linear relationship between daily temperature and
non-accidental mortality in two states with differing climate characteristics: Kedah
and Penang. By determining the MMT for each state, we assess the magnitude of
health risks associated with extreme temperatures. The findings serve as the
foundation for the development of an HHWS, which integrates GIS-based mapping,
real-time temperature surveillance, and Al-driven forecasting to strengthen public
health preparedness and response strategies against extreme heat events.

Materials and Methods

A time-series analysis was conducted using daily mortality records and
meteorological data from 2011 to 2019. The study utilized a quasi-Poisson
generalized linear regression model combined with DLNM to estimate the
exposure-lag-response association between temperature and mortality. Mortality
outcomes included non-accidental, cardiovascular, and respiratory-related
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mortality. GIS-based spatial analysis was performed to identify high-risk areas
where temperature-induced mortality was more prevalent. The MMT thresholds for
Kedah and Penang were determined as 27.4°C and 28.2°C, respectively,
representing the optimal temperature ranges with the lowest mortality risks.

Results and Discussion

The analysis revealed distinct temperature-mortality relationships in Kedah and
Penang. Kedah exhibited a U-shaped pattern, indicating increased mortality risks
at both high and low temperatures, with the highest relative risk observed at lag 0-
3 for non-accidental mortality (RR: 1.16, 95% Cl: 1.08-1.26) and lag 0-7 for
respiratory mortality (RR: 1.23, 95% Cl: 1.03-1.49). In contrast, Penang displayed a
J-shaped association, where extreme heat had a more pronounced effect on
mortality, particularly at lag 0-7 for non-accidental mortality (RR: 1.21, 95% Cl:
1.11-1.33) and lag 0-14 for respiratory mortality (RR: 1.57, 95% Cl: 1.24-1.99).
Cardiovascular mortality did not show a statistically significant association with
extreme temperature exposure in either state. Spatial analysis indicated a
noticeable increase in average temperatures between 2016-2019 compared to
2011-2015, with more districts experiencing extreme heat events. These findings
highlight the pressing need for adaptive public health measures to mitigate heat-
related mortality risks. To address this, the proposed HHWS integrates real-time
temperature monitoring, Al-driven risk assessment models, automated public
alerts, and healthcare response planning. Through targeted community
engagement and intervention strategies, the system aims to safeguard populations
most vulnerable to heat-related illnesses.

Conclusion

The findings of this study emphasize the urgent need for climate-resilient public
health policies in Malaysia. The development of an HHWS, leveraging predictive
modeling and real-time data surveillance, represents a crucial step toward
reducing temperature-related mortality. By integrating early warning mechanisms
and proactive public health interventions, this system can enhance heat
preparedness and protect at-risk populations from the adverse effects of climate
change.
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Introduction

Obesity impairs cognitive function, reduces productivity, and lowers overall
performance, particularly among healthcare workers engaged in research due to
extensive desk-based tasks and prolonged sedentary activity. Obesity among
medical researchers like medical doctors, medical researchers, nurses, medical
laboratories technician and their assistants are also at risk of multiple health issues.
The objective of this study is to determine the prevalence and sociodemographic
distribution of obesity among healthcare workers (HCWs) and identify key factors
associated with obesity among medical researchers in government research
institutes in Klang Valley, Malaysia.

Keywords
Obesity; healthcare workers; sedentary; diabetes mellitus; hypertension.

Methodology

A total 990 participant’s complete data from google form donein 2023 annual
HCWs medical examination consisting of socio-demographic information,
anthropometry measurement and blood investigation were used. A body mass
index (BMI) of >30.0 kg/m? was used to classify individuals as obese. A descriptive
analysis and multivariable logistic regression were conducted to determine the
prevalence of obesity and its associated factors using IBM SPSS version 25. This
study obtained the appropriate approval from the relevant authority.

Results

The study revealed that 26.0% of HCWs were obese, with significant associations
found between obesity and overall hypertension (aOR=6.35, 95% CI: 3.94, 10.24,
p<0.001), overall diabetes mellitus (aOR=3.86, 95% Cl: 1.72, 8.68, p=0.001), and a
family history of diabetes mellitus (aOR=1.75, 95% Cl: 1.20, 2.54, p=0.004).
Additionally, assistant researchers and individuals with physical inactivity were
found to have higher odds of obesity, with aOR of 1.73 (95% CI: 1.12, 2.68, p=0.014)
and 1.48 (95% Cl: 1.00, 2.18, p=0.049), respectively.
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Table 1: The sociodemographic profiles of HCWs in a Major Government
Research Institutes in Klang Valley, Malaysia.

Variables Overall, n=990
n %

Median Age (IQR) 37 (9)
Age group

18-34 349 35.3

35 and above 641 64.7
Gender

Male 250 25.3

Female 740 74.7
Ethnicity

Malay 761 76.9

Chinese 74 7.5

Indian 72 7.3

Others 83 8.4
Occupation

Researcher 415 41.9

Assistant researcher 292 29.5

Administrative 283 28.6
Education Level

Phd 94 9.5

Master 181 18.3

Degree 246 24.8

Diploma 301 30.4

SPM/STPM 168 17.0
Marital status

currently married 724 73.1

not married 266 26.9
Known Hypertension (Hpt)

No 912 92.1

Yes 78 7.9
Overall Hpt (Known + BP sys >140 and/or dys >90)

No 754 79.4

Yes 196 20.6
Family history Hpt

No 419 42.3

Yes 571 57.7
Known Diabetes Mellitus (DM)

No 937 94.6

Yes 53 5.4
Overall DM (Known + FBS 26.1)

No 877 91.8

Yes 78 8.2
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Family history of DM

No 512 51.7

Yes 478 48.3
Family history of stroke

No 923 93.2

Yes 67 6.8
Family history of heart disease

No 791 79.9

Yes 199 20.1
Smoking

No 942 95.2

Yes 48 4.8
Alcohol

No 956 96.6

Yes 34 3.4
Self-reported PA

Inactive (<150min/week) 633 63.9

Active (>150min/week) 357 36.1
BMI category (kg/m2)

>30.0 (Obese) 245 26.0

25.0-29.9 (overweight) 294 31.2

<18.5 (underweight) 30 3.2

18.5-24.9 (normal) 373 39.6

Table 2: Prevalence of Obesity among HCWs based on the sociodemographic
and cardiovascular risk factors compared to HCWs with normal BMI

Variables Group with BMI Group with normal *p-value
>30.0 kg/m?, N:245 BMI, N:373
n % n %

Age group

18-34 80 36.4 140 63.6

35 and above 165 41.5 233 48.5 0.215
Gender

Male 56 37.8 92 62.2

Female 189 40.2 281 59.8 0.606
Occupation

Researcher 84 32.3 176 67.7

Assistant 81 46.0 95 54.0

researcher

Administrative 80 44.0 102 56.0 0.006
Education Level

Tertiary 190 37.0 323 63.0

Secondary 55 52.4 50 47.6 0.003

Marital status
currently 172 39.3 266 60.7
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married

not married 73 40.6
Overall Hpt

No 149 30.4

Yes 94 75.8
Family history Hpt

No 84 32.3

Yes 161 45.0
Overall DM

No 208 36.7

Yes 37 80.4
Family history of DM

No 108 33.0

Yes 137 47 .1
Family history of stroke

No 232 40.1

Yes 13 33.3
Family history of heart disease

No 201 40.6

Yes 44 35.8
Smoking

No 231 39.2

Yes 14 48.3
Alcohol

No 242 40.3

Yes 3 16.7
Self-reported PA

Inactive 171 42.6

Active 74 341

107

341
30

176
197

359

219

154

347
26

296
79

358
15

358
15

230
143

59.4

69.6
24.2

67.7
55.0

63.3
19.6

67.00
52.9

59.9
66.7

59.4
64.2

60.8
51.7

59.7
83.3

57.4
65.9

0.766

<0.001

0.001

<0.001

<0.001

0.405

0.327

0.330

0.043

0.038

Table 3: Factors associated with obesity among HCWs based on simple and

multivariable logistic regression

Variables Simple logistic regression
Crude 95% Cl p-
OR lower | upper = Value
Age group
18-34 1.00 -
35 and 0.81 | 0.58 1.13 | 0.215
above
Gender
Male 1.11 | 0.76 1.62 | 0.607
Female 1.00
Occupation
Researcher 1.00 -
Assistant 1.79 | 1.20 2.65 0.004
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#Multivariable logistic regression
95% Cl

AOR

1.00
0.97

1.13
1.00

1.00
1.73

lower

0.65

0.69

upper

1.46

1.83

2.68

p-value

0.891

0.629

0.014
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researcher
Administrat 1.64 | 1.11 2.43 0.013 1.33 0.85 2.06 0.213
ive
Education Level
Tertiary 1.00 - - 1.00 - -
Secondary 1.87 | 1.23 2.85 0.004  1.49 0.85 2.63 0.166
Marital status
Married 1.00 - - 1.00 - -
not married 1.06 | 0.74 1.50 | 0.766 1.13 0.75 1.71 0.562
Overall Hpt
No 1.00 - - 1.00 - -
Yes 7.17 | 4.56 | 11.29 | <0.001 6.35 3.94 10.24 <0.001
Family history Hpt
No 1.00 - - 1.00 - -
Yes 1.71 1.23 2.39 0.002 1.31 0.86 1.99
0.207
Overall DM
No 1.00 - - 1.00 - -
Yes 7.10 | 3.36  15.00  <0.001 3.86 1.72 8.68 0.001
Family history of DM
No 1.00 - - 1.00 - -
Yes 1.80 | 1.30 2.50  <0.001 1.75 1.20 2.54 0.004
Family history of stroke
No 1.00 - - 1.00 - -
Yes 0.75  0.38 1.49 | 0.407 | 0.79 0.36 1.76 0.569
Family history of heart disease
No 1.00 - - 1.00 - -
Yes 0.82 | 0.54 1.23 0.327 0.65 0.40 1.05 0.077
Smoking
No 1.00 - - 1.00 - -
Yes 1.45 | 0.69 3.05 0.333| 0.99 0.36 2.73 0.977
Alcohol
No 1.00 - - 1.00 - -
Yes 0.30 | 0.09 1.03 0.056  0.30 0.08 1.17 0.083
Self-reported PA
Inactive 1.44 | 1.02 2.03 0.039 1.48 1.00 2.18 0.049
Active 1.00 - - 1.00
Discussion

The high prevalence of obesity among HCWs and its strong association with
hypertension, diabetes mellitus, and occupational roles call for urgent action. NCD
strategies, including Malaysia’'s National Strategic Plan for Non-Communicable
Diseases (NSP-NCD), focus particularly on adults aged 30-65 years because this
group bears the highest burden of NCD-related morbidity and mortality (MOH
Malaysia, 2016). Within this range, 35 years is seen as an important early
checkpoint for screening, lifestyle modification, and targeted intervention. As for
workplace Health Promotion Relevance, a workplace-based interventions like

188



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

KOSPEN Plus, individuals aged 35 and above represent the highest-priority group
for action because they are at the peak of both career responsibilities and
vulnerability to NCDs. Focusing on this group allows for preventive occupational
health strategies to be most impactful in reducing long-term healthcare costs and
productivity loss (WHO Global Plan of Action on Workers' Health, 2008). Targeted
interventions focusing on effective management of hypertension and diabetes,
along with workplace health promotion programmes, are essential to address this
growing health issue. By improving the health and well-being of HCWs, we can
enhance their productivity and the quality of care they provide, ultimately
benefiting the broader healthcare system.
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Summary

Two food poisoning outbreaks (FPO) in a Malaysian boarding school exposed a
dangerous gap in regulating cloud kitchens. FPO 1, linked to Bacillus cereus from
the school kitchen, prompted its closure, shifting meal preparation to an
unregulated cloud kitchen, triggering FPO 2. Compromised samples hindered
pathogen identification in FPO 2. These events highlight "risk migration” where
closing regulated kitchens move food safety risks to unregulated settings, exposing
regulatory gaps. This case underscores the urgent need for enhanced monitoring
and protocols for cloud kitchens to safeguard public health in emerging food
service models.

Keywords
Food poisoning outbreak, risk migration, cloud kitchen, boarding school, food
safety

Introduction

Foodborne illnesses are a global public health burden, exacerbated in Malaysia’s
warm, humid climate, ideal for pathogens like Bacillus cereus. This study
investigates the epidemiological and environmental factors behind two sequential
food poisoning outbreaks at a secondary boarding school. Following FPO 1, linked
to the school kitchen, regulatory closure shifted meal preparation to an
unregulated cloud kitchen, triggering FPO 2. This study examines outbreak causes,
food safety risks, and regulatory gaps. It advocates for proactive policies to
address vulnerabilities in emerging food preparation models like cloud kitchens,
protecting vulnerable populations from preventable illness.

Materials and Methods

Two case-control studies investigated food poisoning outbreaks among boarding
school students (FPO 1: 17-18 July 2024, school kitchen; FPO 2: 22-23 July 2024,
cloud kitchen). Cases were defined as students experiencing gastrointestinal
symptoms within these periods. Active case finding involved interviewing students,
staff, and food handlers about food consumption and symptoms. Environmental
inspections of the school kitchen and cloud kitchen followed Hazard Analysis
Critical Control Points (HACCP) principles. Laboratory testing examined
hand/rectal swabs, food, and environmental samples. Chi-square analysis
determined associations between food consumption and illness. Attack rates and
odd ratios were calculated for both outbreaks.
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Results and Discussion

FPO 1 affected 37 out of 177 students after consuming spicy prawn sambal from
the school kitchen (Bacillus cereus confirmed; x?=4.650, p=0.031, OR=3.61, 95% ClI:
1.07-12.14). Kitchen closure shifted meals to an unregulated cloud kitchen, where
46 students fell ill after chicken soup in FPO 2 (suspected B. cereus; x2=0.247,
p=0.620). Limited sampling prevented pathogen confirmation, though symptoms
aligned with B. cereus. The outbreaks peaked within days, with distinct incubation
periods (Figure 1).

First Outbreak (School Canteen) Second Outbreak (Cloud Kitchen)
‘©Shortest IP = 3 h 30 min
+«———>Median IP = 12 h 30 min

Long.estIP=25h

© ShortestIP=3h

¢————————— MedianIP=16h
>

LongestIP=34h 56 min
Number of cases Onset of Median onset
index case: Onset of last on 23/7/2024
17/7/2024 case: 18/7/2024 at7am
30 at2pm at9pm

Onset of
index case:
23/7/2024
at10pm at9:30 pm

Median onset on
18/7/2024 at3am

20

0
00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00 06:00 12:00 18:00 00:00
16 July 2024 17 July 2024 18 July 2024 19 July 2024 20 July 2024 21 July 2024 22 July 2024 23 July 2024

Date and time of symptom onset

Figure 1: Epidemic curve of the two food poisoning outbreaks in a secondary school on 17
July 2024 (n = 37) and 22 July 2024 (n = 46). (IP = incubation period; h = hours;
min = minutes)

Table 1 contrasts factors: FPO 1 (attack rate 21%) arose from cross-contamination
and poor cooking (median incubation 16h), while FPO 2 (26.0%) stemmed from
improper handling and packaging (12h 30m). Symptoms included abdominal pain
(75.7% FPO 1, 80.4% FPO 2) and diarrhoea (70.3% FPO 1, 78.3% FPO 2). Critical
control failures underscored vulnerabilities in both settings.

Table 1: Key elements contributing to the outbreaks

Characteristic First Outbreak Second Outbreak
Date 17-18 July 2024 22-23 July 2024
Cases 37 46

Attack rate 21% 26%

Suspected food

Spicy prawn sambal

Chicken soup

Preparation location

School kitchen

Cloud kitchen

Median incubation period

16 hours

12 hours 30 minutes

Primary symptoms

Abdominal pain (75.7%),

Abdominal pain (80.4%),
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Characteristic First Outbreak Second Outbreak
diarrhoea (70.3%) diarrhoea (78.3%)

Pathogen identified Bacillus cereus (food, hands, Suspected B. cereus
kitchen)

Critical control point failures Poor hygiene, inadequate Unsafe food handling &
cooking packaging while hot

Regulatory Oversight Regulated kitchen Unregulated kitchen

FPO 1’s OR of 3.61 suggests that students eating prawn sambal were over three
times more likely to get sick. Pathogen identification in FPO 2 was impossible as
the caterer maintained no food samples, and student-preserved samples were
compromised after 24 hours at room temperature. The investigation faced
significant regulatory challenges, as no specific laws govern cloud kitchens in
Malaysia, complicating enforcement actions and accountability when violations
occur. These events highlight ‘risk migration’ from regulated to unregulated
settings, exposing critical regulatory gaps in emerging food service models. This
case underscores the urgent need for legal frameworks specifically addressing
cloud kitchens, including clear lines of responsibility, mandatory sample retention,
and enhanced monitoring protocols to safeguard public health.

Conclusion

Sequential outbreaks reveal how "risk migration” to unregulated cloud kitchens
amplifies food safety risks. This study urges regulators to mandate sample
retention and hygiene audits for cloud kitchens could prevent future outbreaks.
Robust training and monitoring are vital to protect vulnerable populations, like
boarding students, from preventable foodborne illnesses.
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Summary

This study present the first autoantibody-based classification of 239 clinically
heterogeneous Malay SLE patients using a machine learning approach, identifying
four distinctive clusters defined by specific autoantibody profiles. Feature
importance analysis identified anti-Ro52 IgG, anti-SSA IgG, anti-nRNP_Sm IgG, and
anti-nucleosome IgG as key contributors. Clusters 2 (anti-SSA 1gG and anti-Ro52 1gG)
and Cluster 3 (anti-nucleosomes IgG, anti-Histones IgG and anti-nRNP_Sm IgG)
were associated with significantly higher disease activity (SLEDAI-2K), while
Cluster 3 also showed strong links to mucocutaneous and renal involvement. Our
findings demonstrate the utility of machine learning in identifying clinically
relevant subtypes to support personalised disease management.

Keywords
Machine learning, autoantibody profile, systemic lupus erythematosus, cluster
analysis

Introduction

Machine learning (ML) approach has enabled the identification of autoantibody-
defined systemic lupus erythematosus (SLE) subgroups among the clinically diverse
SLE patients based on their autoantibody profile. The identified subgroups were
differed regarding their associations with clinical phenotypes and immunological
parameters. These findings have been primarily reported in White Caucasian and
East Asian populations, and to date, no data is available for Malaysian population,
particularly the Malay ethnic group. Therefore, we applied ML techniques to
subgroup Malay SLE patients using their autoantibody profiles and explored the
associations between these subgroups and clinical manifestations.

Materials and Methods

A total of 239 Malay SLE patients who met the 2019 EULAR/ACR Classification
Criteria were subjected to autoantibody profiling using immunoblotting and ELISA
methods. Sociodemographic, lifestyle, and clinical data were collected using a
standardised data collection form. Feature importance was assessed using a
random forest classifier, and unsupervised cluster analysis was conducted to define
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patient subgroups. Associations between clusters, disease activity (SLEDAI-2K), and
clinical manifestations were examined.

Results and Discussion

Among the 239 SLE patients analysed, 94% were female, with a mean age of 40.84
(12.51) years and a mean disease duration of 11.34 (8.43) years. Feature
importance analysis identified anti-Ro52 IgG, anti-SSA 1gG, anti-nRNP_Sm IgG and
anti-nucleosome 1gG were the four most influential SLE-associated autoantibody
with the Mean Decrease Accuracy values of 33.67, 30.40, 23.40 and 20.81,
respectively. The cluster analysis successfully identified four distinctive clusters:
Cluster 1 (41.4%) was characterised by anti-nRNP_SM IgM (55.6%); Cluster 2 (26.8%)
by anti-SSA 1gG (85.9%) and anti-Ro52 1gG (75.6%); Cluster 3 (12.1%) by anti-
nucleosomes I1gG (93.1%), anti-Histone IgG (93.1%), and anti-nRNP_Sm (86.2%) and
Cluster 4 (19.7%) was autoantibody negative (Figure 1). Significantly higher disease
activity, measured by SLE Disease Activity Index 2000 (SLEDAI-2K), was observed in
Cluster 2 (Padj = 0.02) and Cluster 3 (Padj < 0.001) compared to Cluster 4, while
Cluster 4 also showed higher SLEDAI-2K than Cluster 1 (Pag; =0.01) (Figure 2).
Furthermore, Cluster 3 was strongly associated with mucocutaneous manifestations
(OR 10.8, 95% CI 2.8-56.3), and renal involvement (OR 8.30, 95% CI 1.1-171.0). No
significant relationships were observed between the autoantibody-defined SLE
subgroups and organ damage, age of onset or age of diagnosis.
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Figure 1: UMAP plot representing the subgroups of patients with systemic lupus
erythematosus identified by an unsupervised analysis using 21 autoantibodies.
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Figure 2: SLE disease activity, measured by SLEDAI-2K scores, was compared across four
autoantibody-defined SLE clusters identified using a machine learning approach.
Data are presented as individual values with mean + standard error. Statistical
analysis was performed using the Kruskal-Wallis test (overall P < 0.01), followed
by post-hoc pairwise comparisons with adjusted P-values (Padj < 0.01) indicating
significantly higher disease activity in Clusters 2 and 3 compared to Cluster 0.

Conclusion

Autoantibody-based clustering revealed distinct clinical subgroups among SLE
patients, with specific clusters associated with higher disease activity and organ
involvement. These findings support the utility of machine learning approaches in
uncovering clinically meaningful SLE subtypes, with potential implications for
personalised patient management.
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Summary

Patient education is crucial in managing chronic diseases, including allergic rhinitis
(AR), alongside pharmacotherapy. However, standardised patient education
materials are lacking. Pharmacist-led educational interventions have proven
effective in chronic disease management. This study developed a structured
educational model for AR management in adults, which includes patient education
and pharmaceutical care. Content was validated by experts using a Delphi survey,
and the educational material (video) was tested for understandability and
actionability among end-users. This model serves as a valid tool for healthcare
providers, particularly pharmacists. It can act as a standardised guide for patient
education and has potential for clinical integration.

Key word
Allergic rhinitis, patient education, educational model, educational material,
Delphi Technique

Introduction

Allergic rhinitis (AR) affects 10-30% of adults globally. It negatively impacts
academic and workplace performance, accounting for 5.2 billion USD in annual
indirect healthcare costs'. Patients trivialising the disease, self-medicating, and
lacking understanding of its chronic nature contributing to disease burden.
Effective self-management, supported by healthcare providers, is crucial in chronic
disease management, with patient education playing a fundamental role. However,
22 to 70.1% of patients lack knowledge of AR management, one of the causes of
pharmacotherapy non-adherence. Specifically, 36.9-67.3% of patients are non-
adherent to intranasal corticosteroids?. Inconsistent advice, delivery methods, and
educational materials—particularly online—further confuse patients. Pharmacists
play a key role in patient education, with proven benefits in AR symptom control
and quality of life, yet their role remains underutilised.

To address this, we developed patient educational materials in two stages: 1)
content development and validation, 2) material creation and evaluation the
material for understanding.
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Materials and methods

Stage 1

A total of 604 articles on allergic rhinitis, patient education, and clinical guidelines
(2017-2022) were identified from five databases. Thirty-seven eligible articles
were reviewed and used to develop a Delphi survey with two sections: (A) patient
education (10 domains, 130 items) and (B) pharmaceutical care algorithm (15
domains, 43 items), rated on a 9-point Likert scale. “Consensus agreement” was
defined as at least 70% of panellists rating an item between 7 and 9 (3). Additional
strategies, including a relative interquartile range (VRIR) of <0.30 and a coefficient
of variation (VCV) of <40% for internal agreement, were used to assess consensus
and stability. Expert panels with > 5 years of experiences in the field were invited
to participate in the Delphi survey.

Stage 2
Patient educational material was developed using the Cognitive Theory of
Multimedia Learning, featuring Al-generated audio-visual animations created with

Canva Pro©. The material was tested on adult AR patients using the validated

Patient Education Materials Assessment Tool for Audiovisual Materials (PEMAT-A/V)
to assess understandability and actionability*. A sample size of 79 patients was
calculated. A 70% threshold of was set for acceptability.

Results and discussion

Section A’s domains identified were knowledge of the disease, symptoms,
diagnosis, allergen avoidance strategies, nasal corticosteroids, antihistamines,
decongestants, nasal douching, actions to be taken during symptom flare-ups, and
consequences of non-adherence. Section B’s domains included patient selection,
symptom assessment, quality of life, goal setting, new and existing nasal spray
users, alert signs, follow-up, discharge, algorithm, addressing concerns,
medication adherence, stepwise treatment approach, and pharmacotherapy agents.
In the first round of the Delphi survey, 43 panellists participated (comprising
otorhinolaryngologists, family medicine specialists, medical doctors, and
pharmacists), and 171 out of 173 items reached “consensus agreement” (75.4-
100%). Items brought forward for the second round included those with consensus
agreement of less than 70% or those suggested for improvement. In the second
round, 32 of the original 43 panellists responded. Items were re-rated, and
comparisons with Round one findings indicated consensus agreements were
achieved (87.5-100%). Most items remained stable between rounds (VRIR: -0.11 to
0.36), and all items demonstrated acceptable internal consistency (VCV: -12.21 to
15.81). Inter-rater reliability was 0.608 in Round 1 and 0.970 in Round 2. In section
A, two items under “allergen avoidance” did not achieve consensus in the first
round (64%) due to unclear or impractical wording. After revision by clarifying
“wearing goggles” as “Wearing wrap-around sunglasses when being outside”. Some
panellists commented “Ensuring the door and window are kept closed” was
unrealistic in real life” and suggesting “closing windows during poor air quality”.
Consensus was reached in Round 2. Despite slight instability (VRIR: 0.36), a VCV of
15.81 indicated internal agreement, and the increased ratings (92.9%) reflected
the items’ perceived importance for inclusion. All items in Section B achieved
consensus in Round one (87.1-100%). In Round two, improvements were made, such
as expanding patient inclusion to all patients, with resource limitations considered.
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The initial patient selection criteria to recruit only severe patients was based on
the heavy outpatient workload, with 44.9 million prescriptions annually®. This
change increased consensus agreement from 88.1% to 90.6%.

Stage 2

Considering the optimal educational video length of 6-9 minutes to maintain
engagement, an eight-minute video was developed using validated content from
Section A. Participants rated the material as understandable (81.8-100%) and fully
actionable (100%).

Conclusion

The validated educational model provides structured patient education and
pharmaceutical care for adults with AR. The educational material tested on end-
users, and enables standardised information delivery by healthcare providers.
Further research is needed to assess its effectiveness in improving symptom
control and quality of life.
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Summary

Leptospirosis, a climate-sensitive zoonotic disease, has shown a rise in Selangor,
highlighting the need for spatially informed surveillance. This study analysed
leptospirosis hotspots (2011-2019) and their relationship with hydroclimatic factors
using Geographic Information System (GIS), remote sensing, and machine learning.
A total of 1,045 confirmed cases were mapped. Spatial analysis revealed mostly
sporadic distribution, with clustering in 20 of 103 months, primarily in central
Selangor. Three machine learning models—Support Vector Machine (SVM), Random
Forest (RF), and Light Gradient Boosting Machine (LGBM)— were used to develop
the leptospirosis hotspot area predictive model. LGBM achieved the highest
predictive performance (ROC-AUC = 0.81), identifying river water level and rainfall
as the strongest predictors.

Keywords
Leptospirosis, hotspot areas, hydroclimatic factors, Selangor, GIS, predictive
model

Introduction:

Leptospirosis is an endemic disease in countries with tropical climates such as
South America, Southern Asia, and Southeast Asia. There has been an increase in
leptospirosis incidence in Malaysia from 1.45 to 25.94 cases per 100,000 population
between 2005 and 2014. With increasing incidence in Selangor, Malaysia, and
frequent climate change dynamics, a study on the disease hotspot areas and their
association with the hydroclimatic factors would enhance disease surveillance and
public health interventions'. This study aims to examine the association between
the spatio-temporal distribution of leptospirosis hotspot areas from 2011 to 2019
with the hydroclimatic factors in Selangor using the geographical information
system (GIS) and remote sensing techniques, and develop a leptospirosis hotspot
predictive model.

Materials and Methods

This ecological cross-sectional study utilised Geographic Information System (GIS)
and remote sensing to analyse the spatial and temporal distribution of leptospirosis
in Selangor from 2011 to 2019. Laboratory-confirmed human cases were obtained
from the Selangor State Health Department and georeferenced based on
geographic coordinates. Topographic data, including subdistrict boundaries and
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river distribution, were obtained from the Department of Survey and Mapping
Malaysia. Spatial analyses were performed using ArcGIS Pro, applying Moran’s | for
spatial autocorrelation and Getis-Ord Gi* for hotspot analysis?. Monthly rainfall and
land surface temperature data were retrieved from NASA’s Giovanni EarthData
portal and processed into monthly average values. River hydrometric data were
obtained from the Department of Drainage and Irrigation. All datasets were
integrated into thematic GIS layers for spatial analysis?. Machine learning analysis
was conducted using Python 3 software within the Jupyter Notebook platform
(Anaconda Environment) to develop the leptospirosis hotspot predictive model of
based on the hydroclimatic variables.

Table 1: Model performance

Model Lgem | Random | o\
Forest

ROC-AUC 0.81 0.81 0.72
Cross-

validation 0.81 0.79 0.71
score

Test Score 0.81 0.81 0.72
Precision 0.35 0.31 0.20
Sensitivity 0.53 0.57 0.51
F1-score 0.42 0.40 0.29
Training time | 5 3 110 | 0.38
(minutes)

Results and Discussion

This study analysed 1,045 laboratory-confirmed leptospirosis cases in Selangor from
2011 to 2019. Spatial autocorrelation analysis using Moran’s | revealed a
predominantly random distribution, with clustering observed in only 20 of 103
months. Hotspot analysis using Getis-Ord Gi* indicated recurring high-risk areas in
central Selangor. These findings suggest that leptospirosis outbreaks are largely
sporadic and influenced by localised environmental or behavioural factors rather
than uniform spatial patterns’. A weak but statistically significant negative
correlation was observed between land surface temperature and leptospirosis
hotspot areas (r = -0.086), while rainfall and river levels did not show linear
associations. These results highlight the complexity of environmental interactions
and suggest that traditional statistical methods may not sufficiently capture
nonlinear relationships. To address this, three machine learning models—Support
Vector Machine (SVM), Random Forest (RF), and Light Gradient Boosting Machine
(LGBM) were utilised to develop the leptospirosis hotspot area predictive model.
The LGBM outperformed the other models with the highest ROC-AUC (0.81) and F1-
score (0.42), demonstrating superior balance between precision and recall (Table
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1)4. Feature importance analysis identified river water level and rainfall as the
most influential predictors of hotspot areas. These findings support the integration
of GIS and machine learning for spatial disease modelling. The LGBM model’s
performance underscores its suitability for predicting leptospirosis hotspots,
providing a promising approach for targeted public health interventions and
enhancing disease surveillance in endemic regions>.

Conclusion

This study utilising GIS revealed a predominantly sporadic leptospirosis occurrences
with limited spatial clustering in Selangor. Leveraging machine learning,
specifically the LGBM algorithm, demonstrated capabilities for forecasting
leptospirosis hotspot areas. Integrating GIS and machine learning provides a
valuable approach to disease surveillance, enabling targeted public health
interventions in high-risk areas.
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Summary

Personalised ergonomic risk assessment offers novel ways to improve risk
prediction in occupational health. This study evaluates the predictive ability of a
modified Revised National Institute for Occupational Safety and Health (NIOSH)
Lifting Equation (RNLE), termed the Individual Lifting Equation (ILE), by
incorporating age, gender, and body mass index (BMI). Based on observational data
in manufacturing industry among Malaysian manual lifting workers, the study
demonstrates enhanced predictive ability of the ILE over RNLE, particularly with
the inclusion of age and BMI multipliers. The ILE holds significant promise as a
data-driven decision making in ergonomics, supporting public health strategies.

Keywords
RNLE, NIOSH Lifting Equation, manual lifting, ergonomics risk assessment.

Introduction

Prediction modelling is essential for disease screening and prevention as it
enhances decision-making through forecasts and risk assessments. In occupational
health, the RNLE is widely used to assess the risk of low back pain (LBP) during
manual lifting from various physical factors such as lifting distance, angle,
frequency, and coupling. This equation uses a multiplicative model with a load
constant and multipliers to calculate a Recommended Weight Limit (RWL). The
Lifting Index (LI) is then determined by the ratio of the actual load weight to the
RWL, with an LI greater than one suggesting a risk of LBP'. However, the RNLE
does not account for individual differences which can influence ergonomic risk.
This study aimed to evaluate the ILE, a modified version of the RNLE that
incorporates age, gender, and BMI. The ILE represents an innovation in ergonomic
assessment, offering a more precise and individualised risk model.

Materials and Methods

This cross-sectional study involved manual lifting workers from manufacturing
companies. An observational ergonomic risk assessment done using the RNLE, while
sociodemographic information and LBP finding through the Malay-translated Nordic
Musculoskeletal Questionnaire were collected. Data were analysed using Stata/SE
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18. The analysis had two parts. First, binary logistic regression was used to identify
predictors of LBP in the equation, which included RNLE core components and
individual components (age, gender, and BMI), both factors and multipliers. The
dependent variable was the 1-month prevalence of LBP. Second, LI risk estimates
from the RNLE and seven ILE models were compared using simple logistic
regression across five risk levels and various LI cut-points that categorise risk into
higher and lower levels®3. Models with stronger odd ratios (ORs) than the RNLE
were further evaluated to determine the ILE’s accuracy using sensitivity,
specificity, predictive values, and likelihood ratios. Diagnostic confidence was also
calculated.

Results and Discussion

There were 165 participants across four companies, including automotive,
chemical and pharmaceutical manufacturers. Load and vertical location during
lifting were significant predictors in the ILE model. In the analysis of the seven ILE
models and the RNLE, across five risk levels, ranging from very low to very high
risk based on LI, only the high (2.0 < LI < 3.0) and very high (LI > 3.0), were
consistently found to be significant predictors of LBP. While at LI cut-point of 2.0,
all ILE models and RNLE significantly predicted LBP. Among LI cut-point of 2.0,
Models 3 and 5 exhibited the highest ORs, followed by Model 2 and 4, all exceeding
those of the core RNLE model as shown in Table 1. Models 4 and 5 which include
more variables, were selected for further evaluation of the ILE’s predictive ability.
The models achieved accuracy with high sensitivity and specificity shown in Table
2. Model 5, which includes additional Age and BMI multipliers, is the proposed ILE
model with a diagnostic confidence of 73.8%.

The predictive ability of the ILE was evaluated by comparing its LI risk estimates
with those of the RNLE. The LI was stratified into two risk categories, to enable
comparison with existing literature. A cut-point of 2.0 emerged as a significant
predictor of LBP in both the RNLE and ILE models, aligning with previous findings
that reported significant odd ratio for LBP at similar threshold*. These results
underscore the robustness of the ILE, particularly at the 2.0 cut-point. Additionally,
another study using a modified equation with an LI cut-point of 3.0 also reported a
significant association with LBP, suggesting that higher thresholds may be
applicable in certain contexts or populations>.

Table 1: Occupational Low Back Pain Risk Estimates by Simple Logistic Regression
based on Lifting Index Cut-point of 2.0 in Individual Lifting Equation (n=165)

Model P Crude OR (95% Cl)
RNLE 0.008* 2.79 (1.30-5.97)
Model 1 0.008* 2.79 (1.30-5.97)
Model 2 0.0022 2.94 (1.49-5.80)
Model 3 0.0052 2.96 (1.39-6.33)
Model 4 0.002° 2.94 (1.49-5.80)
Model 5 0.0052 2.96 (1.39-6.33)
Model 6 0.021° 2.16 (1.12-4.15)
Full Model 0.0212 2.16 (1.12-4.15)

2; Statistically significant at a < 0.05
RNLE: Core Model
Model 1: Core model with the additional Age
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Model 2: Core model with additional Gender

Model 3: Core model with additional BMI

Model 4: Core model with additional Age and Gender

Model 5: Core model with additional Age and BMI

Model 6: Core model with additional Gender and BMI

Full model: Core model with additional Age, Gender and BMI

Table 2: Accuracy of Lifting Index in Individual Lifting Equation Models 4 and 5
Compared to the Revised NIOSH Lifting Equation

Model Diagnostic Lower R Higher Total
Properties LBP Risk® | LBP Risk®

Model 4 | Sensitivity 1.00 | Lower LBP Risk? 113 15 128
Specificity 0.88 | Higher LBP Risk® 0 37 37
ROC area 0.94 Total 113 52 165
LR (+) 8.53
LR (-) 0.00
PPV 0.71
NPV 1.00

Model 5 | Sensitivity 1.00 | Lower LBP Risk? 127 1 128
Specificity 0.90 | Higher LBP Riskb 0 37 37
ROC area 1.00 Total 127 38 165
LR (+) 128.00
LR (-) 0.00
PPV 0.97
NPV 1.00

Lower LBP Risk®: < 2.0 (Lifting Index Cut-point)
Higher LBP RiskP: >2.0 (Lifting Index Cut-point)
ROC: Receiver Operating Characteristics

LR (+): Positive Likelihood Ratio

LR (-): Negative Likelihood Ratio

PPV: Positive Predictive Value

NPV: Negative Predictive Value

Conclusion

This study demonstrates that modifying the RNLE by incorporating the age and BMI
multipliers into the ILE at a LI cut-point of 2.0 results in higher ORs with high
accuracy and diagnostic confidence, suggesting a personalised enhancement of the
RNLE.
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Summary

The Integrated Palliative Care Outcome Scale (IPOS) is a brief, patient-reported
outcome measures that evaluates palliative care concerns. This study aimed to
evaluate the validity and reliability of the Malay-translated version of IPOS. IPOS
was forward and backward translated from English into Malay. The validation took
place in four hospitals with palliative care units by assessing its construct validity
(confirmatory factor analysis, known group comparisons, convergent validity) and
reliability (internal consistency, inter-rater agreement and test-retest reliability).
The Malay-translated IPOS is a valid and reliable outcome measure for assessing
symptoms and concerns of patients receiving palliative care.

Keywords
IPOS, palliative care, reliability, validity, Malay

Introduction

Palliative care focuses on enhancing the quality of life for patients with life-
limiting illnesses and their families. Patient reported outcome measures (PROM)
are tools used to assess patient outcomes from their perspective, playing a crucial
role in identifying needs and improving the quality of care. The Integrated
Palliative Care Outcome Scale (IPOS) is a brief, 17-item PROM used to assess
palliative care concerns covering physical and psychological symptoms, social and
spiritual concerns, practical concerns and information needs (1) . IPOS was
originally developed in English has been validated in several other languages and
various settings including hospitals, nursing home and hospices. IPOS is available in
two versions: a patient self-report and a staff proxy-rating version for measuring
outcomes. This study aimed to evaluate the validity and reliability of the Malay-
translated version of IPOS (IPOS-MAS) among patients referred to hospital palliative
care services.

Materials and Methods

Patients aged 18 years and above admitted to palliative care units at four hospitals
were recruited consecutively. Data were collected at two timepoints for both
patients and staff responses - baseline and follow up at 3-7 days. Patients provided
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responses to the IPOS-MAS patient version and the Malay version of World Health
Organization Quality of Life Brief version (WHOQOL-BREF). Staff provided
responses to IPOS-MAS staff version and Australia-modified Karnofsky Performance
Status (AKPS). Total IPOS-MAS and subscale scores were summed with higher score
reflecting greater severity of symptoms and unaddressed needs. Structural validity
was assessed by confirmatory factor analysis (CFA), known group comparison by
comparing patients with different performance status and convergent validity by
correlating IPOS-MAS with WHOQOL-BREF. Reliability was assessed using internal
consistency (Cronbach’s alpha), inter-rater agreement between patient and staff
responses and test-retest reliability of patient responses between two timepoints.
All data were analysed using R version 4.2.2.

Results and Discussion

A total of 218 patients were recruited at baseline. Mean age was 56.0 years and
113 (51.8%) were female. Most patients (201, 91.2%) had a cancer diagnosis with
moderately impaired functional status with a mean AKPS score of 56.5. The
prevalence of symptoms was 14.7% (vomiting)—85.7% (family anxiety). A three-
factor model (Physical Symptoms, Emotional Symptoms, and
Communication/Practical Issues) was confirmed through post-hoc modification
analysis, showing good fit indices (Confirmatory Fit Index of 0.939 and Tucker-
Lewis Index of 0.928 with root mean square error of approximation of <0.08).
Patients with lower AKPS scores had significantly higher total IPOS-MAS and
physical subscale score compared to those with higher functional status (29.4
versus 24.4; 16.9 versus 13.0, p<0.001). Weak to moderate convergent validity was
observed for the hypothesised correlations between items from IPOS-MAS and
WHOQOL-BREF (Table 2). Good internal consistency was observed for the total and
physical subscale (a=0.78—0.80) while emotional, communication and practical
issues subscale showed weaker consistency (Table 3). Test-retest reliability for the
total IPOS-MAS score was moderate (ICC=0.70), whereas inter-rater reliability
between patients and staff was low (ICC=0.24). The IPOS-MAS showed overall good
measurement properties with good structural validity, internal consistency and
acceptable test-retest reliability. The poor inter-rater agreement observed in this
study is consistent with findings from a similar study conducted in Singapore (2)
but is contrasting other international validation study (3). This may be attributed
to responses being provided by ward doctors who may not have been the primary
caregivers for the patients throughout their admission. Hence, this could lead to
less familiarity with patients’ experiences and needs. The overrepresentation of
cancer patients limits the generalizability of findings for other non-cancer
palliative populations. Future studies should assess the validity of IPOS-MAS in
non-cancer palliative care populations to confirm its broader applicability.

Table 2. Correlations between IPOS single symptom items and WHOQOL-BREF items

) r 95% ClI p

Weakness or lack of energy/Enough
energy

Anxiety or worry gbout 1l.lness or 215 :0.435 -0.538, -0.320 <0.001
treatment/Negative feelings

Depression/Negative feelings 215 -0.552 -0.639, -0.452 <0.001
Information 213 -0.412  -0.518, -0.294 <0.001

213 -0.384 -0.493, -0.263 <0.001
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Pain/Physical pain 216 -0.363 -0.474, -0.241 <0.001
Drowsiness/Sleep satisfaction 215 -0.212 -0.336, -0.080 0.002
Feeling at peace/Content with 212 -0.220 -0.344,-0.088 0.001
Feeling at peace/Meaningful life 214 -0.119  -0.249, 0.015 0.082

Sharing feelings/Satisfied with
supports from friends

Practical matters/Financially
sufficient

Practical matters/Content with work
capacity

211 0.003 -0.132, 0.138 0.961
215 -0.502 -0.596, -0.395 <0.001

172 -0.103  -0.249, 0.047 0.178

Table 3 Cronbach’s alpha for patient responses at baseline, test-retest reliability
and interrater agreement

Number Cronbach’s Test-retest Interrater

of items alpha reliability agreement
(ICC) (ICC)
N =208 N = 64 N =195
Total 17 0.78 0.70 0.24
Physical 10 0.80 0.64 0.32
Emotional 4 0.68 0.64 0.19
Communication and 3 0.44 0.53 0.10

practical issues

ICC, intraclass correlation

Conclusion
IPOS-MAS is a valid and reliable outcome measures for palliative care patients. It
demonstrates good structural validity, good internal consistency and effective
known group comparisons. As most participants were cancer patients, further
research is needed to confirm applicability in non-cancer palliative care settings.
The poor inter-rater reliability between patient and staff responses highlights the
need to explore ways to improve the administration of proxy measures.
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Summary

Ergonomic risk assessment (ERA) is essential in predicting the severity of
ergonomic risk in medical laboratory workers. This study utilizes Rapid Upper Limb
Assessment (RULA) as a tool in ERA among medical laboratory technologists (MLT)
in a medical research institute. The findings of this study revealed laboratories
with medium ergonomic risk level had significantly higher odds for low back pain
among its workers compared to low-risk laboratory workers. Therefore, by
assessing the ergonomic risks in their daily work tasks, loopholes in workplace
design can be tackled by implementing corrective and preventive measures as a
risk control strategy to improvise working condition.

Keywords
Occupational health, musculoskeletal disorders, rapid upper limb assessment,
medical laboratories, workplace safety.

Introduction

Low back pain (LBP) is one of the leading musculoskeletal conditions that
contributed substantially to the overall burden of occupational diseases '. Medical
laboratory technologists (MLT) who exclusively work in a confined laboratory space
throughout the day are notably at risk of musculoskeletal disorders (MSD) due to
the physical nature of their work, including prolonged standing, awkward postures,
pipetting, and continuous data entry. In addition, workplace furniture arrangement
also contributed to the causation of MSD occurrence 2. In the absence of pro-active
risk control measures, MSD particularly LBP may decrease worker’s productivity
due to sickness absenteeism, decreased work performance and poor quality of life
3. While there are numerous studies focusing on LBP in laboratory workers
worldwide, literature on LBP among medical laboratory workers in Malaysia is
scarce. This study aims to investigate the associating factors of LBP and its
ergonomic risk factors within the MLT population in a medical research institute.

Materials and Methods

This cross-sectional study was conducted among MLT in a research institute with
two branches in Kuala Lumpur and Selangor. Participants were recruited through
purposive sampling, with eligibility criteria a minimum of 1 year working
experience without any congenital musculoskeletal abnormality. Socio-
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demographic data such as age, gender, ethnic groups, and years of working
experience were collected via self-administered questionnaire. Ergonomic risk
assessments were conducted using Rapid Upper Limb Assessment (RULA). The LBP
complaints within the past 12 months were collected using Nordic Musculoskeletal
Questionnaire. Socio-demographic data and RULA risk levels were the independent
variables, and the association with LBP were analysed using either Chi-Square or
Fisher Exact Test for categorical data and using independent t-test for continuous
data. Multiple logistic regression was used for the final model to determine the
direction and strength of the association of the variables with low back pain.
Statistical Package for Social Science (SPSS) version 29.0 was used for data analysis.

Results and Discussion

A total of ninety MLT were involved in this study with mean age of 35.12 (+7.02)
years. Majority of them were females (81.1%) and Malay ethnicity (66.7%). For
bivariate analysis, marital status and location of the laboratory had significant
association with LBP. The results of bivariate analysis are tabulated in Table 1.

Table 1: Chi-square and Fisher exact tests

Variable Low back pain p-value
Yes No

Gender

Male 2 15 0.2214

Female 22 51 )

Race

Malay 18 42

Non-Malay 6 24 0.312

Education

Diploma 17 51

Bachelor’s degree 7 15 0.530

Marital status

Single 4 27 0.0442

Married/Widowed/Divorced 20 39 )

Laboratory location

Selangor 15 57

Kuala Lumpur 9 9 0.012

aFisher exact tests were applied as expected count of one of the cells were less than 5.
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Age, body mass index (BMI), and years of working experience did not show any
significant relationship with LBP. Table 2 describes the results.

Table 2: Independent t-tests

Variable Mean Standard p-value
deviation

Age (years)

Having LBP 24.79 6.10

No LBP 35.24 7.37 0.789

BMI

Having LBP 26.55 4.57

No LBP 25.96 5.51 0.644

Working experience (years)

Having LBP 8.71 6.28

No LBP 8.05 6.84 0.679

Regression analysis showed higher odds of having LBP among MLT working in Kuala
Lumpur laboratories (OR=3.45, 95% Cl=1.13-10.48). However, for unmarried MLT,
the result was not significant (OR=0.318, 95% Cl=0.095-1.063). Table 3 describes
the findings.

Table 3: Multiple logistic regression

Variable Crude 95% Cl | p-value | Adjusted | 95% Cl | p-value
OR OR

Marital status

Single 0.289 0.089 - 0.039 0.318 0.095 - 0.063
0.940 1.063

Married/Separ 1.000 - 1.000 -

ated/Widowed

Laboratory

location

Kuala Lumpur 3.800 1.284 - 0.016 3.445 1.133 - 0.029
11.245 10.477

Selangor 1.000 - 1.000 -

These findings are consistent with the ergonomic risk assessment scores, with low-
risk level in Selangor laboratories compared to medium-risk level in Kuala Lumpur
laboratories. This underscores the importance of ERA in evaluating the adequacy of
workplace design in accommodating the physical needs of the workers, as
workplace environment affects worker’s health and wellbeing 4.
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Conclusion

Ergonomic risk assessment is essential in identifying ergonomic risks in medical
laboratories. Implementation of appropriate risk control measures with
prioritisation of work tasks associated with high ergonomic risk scores is vital in
reducing the incidence of LBP among medical laboratory workers and in promoting
a workplace that adheres to ergonomic best practices.

References

1.

Driscoll T, Jacklyn G, Orchard J, Passmore E, Vos T, Freedman G, et al. The
global burden of occupationally related low back pain: estimates from the
Global Burden of Disease 2010 study. Ann Rheum Dis. 2014 Jun 1;73(6):975-81.
Bai Y, Kamarudin KM, Alli H. A systematic review of research on sitting and
working furniture ergonomic from 2012 to 2022: Analysis of assessment
approaches. Heliyon. 2024 Apr 15;10(7):e28384. Schnell, O., Crocker, J. B., &
Weng, J. (2017).

Alfalogy E, Mahfouz S, Elmedany S, Hariri N, Fallatah S. Chronic Low Back Pain:
Prevalence, Impact on Quality of Life, and Predictors of Future Disability.
Cureus. 15(9):e45760.

Forooraghi M, Miedema E, Ryd N, Wallbaum H. How Does Office Design Support
Employees’ Health? A Case Study on the Relationships among Employees’
Perceptions of the Office Environment, Their Sense of Coherence and Office
Design. Int J Environ Res Public Health. 2021 Dec 3;18(23):12779.

212



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

OESHOP14 / 322

Modifying Effects of Temperature on PM2.5-Related Hospital
Admissions in Klang Valley, Malaysia

Mohd Faiz Ibrahim ', Rohaida Ismail ', Nik Muhammad Nizam Nik Hassan ', Nor Zam

Azihan Mohd Hassan 2, Farhana Aminuddin 2, Sarah Saizan 3, Fawzi Zaidan Ali 4,
Halmy Sirat >

" Environmental Health Research Centre, Institute for Medical Research, National
Institutes of Health, Ministry of Health, Malaysia

2 Centre of Health Economics Research, Institute for Health Systems Research, National
Institutes of Health, Ministry of Health, Malaysia

3 Kuala Krai District Health Office, Kuala Krai, Kelantan, Malaysia

4 Medical Services Development Section, Medical Development Division, Ministry of Health,
Malaysia

3> Air Division, Department of Environment, Malaysia

Corresponding author’s email: drfaizibrahim@moh.gov.my

Summary

The interaction between air pollution and temperature on health outcomes
remains poorly understood in tropical cities. This study analysed a time series of
daily hospital admissions for cardiorespiratory diseases in Klang Valley, Malaysia,
using distributed lag non-linear models (DLNM) over a 14-day lag period. High-
temperature days were defined as days exceeding the 75™ percentile of average
daily temperature (29°C). Results showed that PM;s exposure significantly
increased asthma admissions during normal-temperature days, with the highest
cumulative relative risk observed at lag 14 (RR = 1.44, 95% Cl: 1.15-1.79), but no
significant effect during high-temperature periods. Behavioural adaptations and
atmospheric changes during heat may explain the attenuation, emphasising the
need for climate-responsive public health strategies.

Keywords
Air pollution, effect modification, heat, respiratory diseases, cardiovascular
diseases

Introduction

Air pollution remains a major environmental determinant of health, particularly in
rapidly urbanising regions. Fine particulate matter (PM.s) is strongly linked to
increased hospital admissions for respiratory and cardiovascular diseases
1.2.However, the role of ambient temperature as a modifier of these health effects
is less well understood in tropical settings. In Malaysia, seasonal variation in PM; s
is compounded by episodic transboundary haze and variable climatic conditions,
creating complex exposure scenarios. Understanding how temperature influences
the relationship between PM;.s and health outcomes is critical for effective public
health planning and climate adaptation. This study examines the modifying effects
of temperature on the association between PM;s and hospital admissions for
cardiorespiratory diseases in Klang Valley, a densely populated urban region.
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Materials and Methods

A time-series analysis was conducted using daily hospital admissions from 2018 to
2023 in Klang Valley, Malaysia, covering asthma, COPD, lower respiratory
infections (LRI), ischaemic heart disease (IHD), and stroke. Hospital admissions
from seven major hospitals were linked to daily ambient PM;.5 concentrations and
meteorological variables. PMz.s exposure was modelled using distributed lag non-
linear models (DLNM) with natural splines (4 degrees of freedom (df) for exposure-
response; 2 df for lag over 14 days). The health effects were expressed as
cumulative relative risks, representing the total effect of PM,.5s exposure from lag 0
to lag 14. Ambient temperature was categorised into normal- and high-
temperature days, using 29°C (the 75th percentile) as the cut-off value.
Generalised linear models with a quasi-Poisson distribution adjusted for long-term
trends, seasonality, day of the week, public holidays, relative humidity, ozone,
and the COVID-19 pandemic. Effect modification by temperature was assessed
through interaction terms. All analyses were conducted in R Studio using the DLNM
and splines packages.

Results and Discussion

Under normal-temperature conditions, positive cumulative associations were
observed between PMy.5 exposure and hospital admissions for asthma, but not for
other outcomes such as LRI, COPD, IHD, stroke, or overall cardiorespiratory
diseases. Asthma admissions demonstrated a positive association, with the relative
risk steadily increasing over the 14-day lag period (Figure 1). The highest
cumulative relative risk for asthma was observed at lag 14 (RR = 1.44, 95% Cl: 1.15-
1.79). Although upward trends were noted for LRI and overall cardiorespiratory
admissions, the wider confidence intervals indicated a lack of statistical
significance. During high-temperature days, no significant positive associations
were observed across all outcomes. The lack of positive PMy.s-health associations
during high-temperature days may reflect attenuation of risk due to behavioural
adaptations or atmospheric changes. For asthma, the cumulative risk curve even
suggested a potential protective association with PMz.s exposure under hotter
conditions (Figure 2). However, the absence of significant positive associations
between PM;s and the outcomes during high-temperature periods does not imply
that heat itself lacks health impacts. High temperatures may independently affect
health outcomes through different physiological stress pathways or exposure
patterns unrelated to PM:s levels. A study conducted in Poland reported that PM.;s
concentrations decreased slightly with rising temperatures and were more strongly
influenced by relative humidity, particularly in areas with moderate air quality*.
These findings highlight the complex, location-specific interactions between
meteorology and air pollution, which may indirectly influence health outcomes. In
contrast, a study from Peru found that PM:s-related cardiorespiratory mortality
and emergency room visits were amplified during high-temperature days®. These
divergent patterns underscore the importance of considering local environmental,
behavioural, and healthcare factors when assessing climate-related health risks
across different urban contexts.
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Figure 1: Cumulative relative risk of hospital admissions for cardiorespiratory diseases,
asthma, COPD, LRI, IHD, and stroke associated with PMs exposure during
normal-temperature days (below 75th percentile, <29°C).
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Figure 2. Cumulative relative risk of hospital admissions for cardiorespiratory diseases,
asthma, COPD, LRI, IHD, and stroke associated with PM,s exposure during high-
temperature days (=75th percentile, >29°C).

Conclusion

This study demonstrates that ambient temperature modifies the association
between PM.s exposure and hospital admissions in Klang Valley, with stronger
effects observed during normal-temperature days and attenuation during high-
temperature periods. The findings highlight the need for integrated public health
strategies that address both air pollution and heat-related health risks in tropical
urban environments.

215



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

References

1.

Ibrahim MF, Hod R, Mohammed Nawi A, Sahani M. Association between ambient
air pollution and childhood respiratory diseases in low- and middle-income
Asian countries: A systematic review. Atmospheric  Environment.
2021;256:118422.

de Bont J, Jaganathan S, Dahlquist M, Persson A, Stafoggia M, Ljungman P.
Ambient air pollution and cardiovascular diseases: an umbrella review of
systematic reviews and meta-analyses. Journal of Internal Medicine.
2022;291(6):779-800.

Jaafar H, Azzeri A, Isahak M, Dahlui M. The impact of haze on healthcare
utilizations for acute respiratory diseases: Evidence from Malaysia. Frontiers in
Ecology and Evolution. 2021;9:764300.

Zender-Swiercz E, Musiolik-Pysz L, Czechowska-Kosacka A, Gromiec M. The
effect of temperature and humidity of air on the concentration of particulate
matter - PMz2.s and PM1io. Atmospheric Environment. 2024;319:120206.

. Steenland K, Vu B, Scovronick N. Effect modification by maximum temperature

of the association between PM; s and short-term cardiorespiratory mortality and
emergency room visits in Lima, Peru (2010-2016). Journal of Exposure Science
and Environmental Epidemiology. 2021;31(6):1006-1014.

216



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

OESHOP15/ 330
Translation and Validation of the Motivation Thought Frequency
Scales for Alcohol (MTF-A) into an Indigenous Language (Jakun

Version)
Rifhan Rasuli ', Aimi Nadira Mat Ruzlin ', and Mariam Mohamad '

'Department of Public Health Medicine, Faculty of Medicine, Universiti Teknologi MARA
(UiTM), Sungai Buloh Campus

Corresponding author’s email: mariammd®@uitm.edu.my

Summary

The Motivation Thought Frequency Scales for Alcohol (MTF-A) is a questionnaire
designed to assess individuals’ motivation to reduce or quit drinking. This study
aimed to translate and validate the MTF-A into Indigenous Jakun language. After
translation, the tool underwent face and construct validation using exploratory
(EFA) and confirmatory (CFA) factor analyses, while reliability was assessed
through internal consistency. A two-factor model demonstrated good construct
validity, differing from the original three-factor model. Cronbach’s alpha values
showed strong internal consistency. The Jakun version of the MTF-A is a valid and
reliable tool for assessing motivation among Jakun drinkers.

Keywords
Alcohol drinking, Indigenous peoples, Motivation, Translations, Validation study

Introduction

Alcohol consumption among Indigenous communities in Peninsular Malaysia has
traditionally been associated with cultural practices and celebrations. However,
modernisation and external cultural influences have introduced risks of alcohol
abuse'!, which can adversely impact health and social well-being, potentially
leading to health disparities. Assessing individuals’ motivation to cut down or quit
drinking is essential for effective intervention, which can be performed by
employing the Motivation Thought Frequency Scales for Alcohol (MTF-A)2. This
study aimed to translate and validate the MTF-A from English into Indigenous Jakun
language, maintaining its linguistic and cultural relevance in measuring motivation
among Jakun drinkers.

Materials and Methods

A cross-sectional study was conducted in three Indigenous settlements in Rompin,
Pahang, using universal sampling to recruit current drinkers aged 2>18.
Sociodemographic information was collected via self-report or interviews. The
MTF-A, which consisted of three factors, underwent forward and backward
translation, followed by validation (face and construct)3, and reliability evaluation.
Construct validity was assessed through exploratory factor analysis (EFA) and
confirmatory factor analysis (CFA), while reliability was measured by internal
consistency. EFA examined data suitability with Kaiser-Meyer-Olkin (KMO) and
Bartlett’s Test of Sphericity. Items with high correlations (>0.80) were removed.
Principal component analysis (PCA) and Varimax rotation were utilised, with
factors retained according to, at this point, two-factor structure*. CFA assessed
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model fit using Chi-Square statistics, Root Mean Square Residual (SRMR), Bentler’s
Comparative Fit Index (CFl), and Parsimonious Normed Fit Index (PNFI) to validate
the final model®.

Results and Discussion

The face validation of the harmonised Jakun version of the MTF-A, involving 10
participants, showed perfect item-level face validity (I-FVI=1) for all 12 items. In
the psychometric evaluation, 317 participants were recruited, predominantly male
(82.0%), aged 18-29 (37.9%), married (71.0%), with primary education (51.4%), self-
employed (64.7%), and low-income (99.7%). EFA with 108 respondents retained two
factors (intensity and imagery) from the original three (Table 1). All three intensity
items were retained, while four out of six imagery items were kept. The final 7-
item factor solution showed good data suitability (KMO=0.878, Bartlett’s test
p<0.001) and explained 84.32% of the variance. No cross-loadings occurred, and
items remained in their respective factors. CFA with 209 respondents
demonstrated an acceptable model fit (Chi-square/df=4.867, SRMR=0.0289,
CF1=0.964, PNFI=0.546) (Figure 1). Cronbach’s alpha values for each factor were
0.912 and 0.920 respectively, indicating strong internal consistency (Table 2).

Table 1: Rotated component matrix on the final two-factor solution (N = 108)

Item Factor 1 Factor 2

Intensity

Item 1: Feel you wanted to do it (cutting down or stopping drinking)? 0.830
“Rasa nak kurokkan atau berenti bermaler?”

Item 2: Feel you needed to do it (cutting down or stopping drinking)? 0.876
“Rasa mesti kurokkan atau berenti bermaler?”

Item 3: Have a strong urge to do it (cutting down or stopping drinking)? 0.733
“Ada dorongan nak kurokkan atau berenti bermaler?”

Imagery

Iltem 4: Imagine yourself doing it (cutting down or stopping drinking)? 0.815
“Bayangkan diri aji kurokkan atau berenti bermaler?”

Item 5: Imagine how you would do it (cutting down or stopping drinking)? 0.775
“Bayangkan macam mana aji akan kurokkan atau berenti bermaler?”

Iltem 6: Imagine how good it would be to do it (cutting down or stopping 0.842
drinking)?

“Bayangkan betapa baiknya kalau aji kurokkan atau berenti bermaler?”

Iltem 9: Imagine how much worse you’d feel if you didn’t do it (cutting 0.855

down or stopping drinking)?
“Bayangkan betapa terok perasaan aji kalau tak kurokkan atau berenti
bermaler?”

218



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

Table 2: Cronbach’s alpha value for each subscale in the finalised MTF-A (Jakun
version) (N= 209)

Subscale Number of Cronbach’s Corrected Cronbach’s
items alpha item-total alpha if item
correlation deleted
Intensity 3 0.912
Item 1 0.821 0.875
Item 2 0.826 0.872
Iltem 3 0.823 0.873
Imagery 4 0.920
Item 4 0.821 0.895
Item 5 0.854 0.884
Iltem 6 0.848 0.886
Iltem 9 0.760 0.918

ltem_1

ltem 2

ltem 3

ltem_4

ltem_5

ltem_6

ltem_9

Figure 1: CFA of the MTF-A (Jakun Version): two-factor model (N = 209)

Conclusion

The Jakun version of the MTF-A has proven to be a valid and reliable tool for
assessing motivation to reduce or quit drinking among Jakun drinkers. This can
assist healthcare professionals in designing tailored interventions to effectively
address alcohol consumption within this community.

Acknowledgment

The authors would like to thank Universiti Teknologi MARA for its support and
guidance during the project proposal sessions. Sincere appreciation to the
Department of Indigenous People Development (JAKOA) Malaysia, JAKOA Rompin,
and local Indigenous community leaders for allowing the research to take place.

219



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

References

1. Parker J, Ashencaen Crabtree S, Crabtree Parker M, et al. ‘Behaving like a
Jakun!” A case study of conflict, ‘othering’ and indigenous knowledge in the
Orang Asli of Tasik Chini. J Sociol Dev 2019; 3(1):23-45.

2. Robinson N, Kavanagh D, Connor J, et al. Assessment of motivation to control
alcohol use: the motivational thought frequency and state motivation scales for
alcohol control. Addict Behav 2016; 59:1-6.

3. Yusoff MSB. ABC of response process validation and face validity index
calculation. Educ Med J 2019; 11(10):21315.

4. Field A. Discovering statistics using IBM SPSS statistics. 3rd ed. London: Sage
Publications Ltd; 2009.

5. Hooper D, Coughlan J, Mullen M. Structural equation modeling: guidelines for

determining model fit. Electron J Bus Res Methods 2007; 6:53-60.

220



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

OESHOP16 / 338
Exploring Barriers in Anticipatory Guidance Practices on Oral Health

for Toddlers Among Dental Therapists
Susan Shalani A/P Gnanapragasam ', Aznilawati Binti Abdul Aziz2, Wan Nadzirah
Binti W Pauzi', Nurul Adila Binti Mat Dait!, Farhani Md Azizan3

' Oral Health Division, Terengganu State Health Department, Level 1, Federal Building,
Jalan Sultan Ismail, 20920 Kuala Terengganu, Terengganu

2 Oral Health Programme, Ministry of Health Malaysia, Level 5, Block E10, Parcel E,
Precinct 1, Federal Government Administrative Centre, 62590 Wilayah Persekutuan
Putrajaya, Malaysia

3 Kampung Raja Dental Clinic, 22200 Besut, Terengganu

Corresponding author’s email: susanshalani@moh.gov.my

Summary

Early Childhood Caries (ECC) remains highly prevalent among Malaysian pre-
schoolers, especially in Terengganu. Anticipatory Guidance (AG), a preventive
strategy by dental therapists (DT), educates parents/caregivers on oral health of
toddlers but faces delivery challenges. This qualitative study explored barriers in
AG practices on oral health for toddlers from DT perspectives through focus group
discussions with 40 DTs from government primary dental clinics of Kuala
Terengganu and Besut districts. Identified barriers included misconceptions about
AG, environmental constraints, workforce issues, limited training, and
parental/caregiver related issues. Findings highlight the need to strengthen AG
practices in public oral healthcare services.

Keywords
Anticipatory guidance, early childhood caries, dental therapists, toddlers, oral
health

Introduction

Early childhood caries (ECC) affects 48.0% of pre-schoolers globally and is
associated with pain and orofacial infections'. In Malaysia, ECC prevalence among
5-year-olds is 71.3%, with higher rates in Terengganu?. AG, a developmentally
appropriate approach that educates parents/caregivers on child oral health, is
proven to prevent caries by addressing key risk and protective factors early.
According to Shetty, Acharya and Higgins3, AG spans five developmental stages and
covers six core areas: oral development, fluoride adequacy, oral hygiene, diet and
nutrition, behavioural guidance, and injury prevention. Each stage is tailored to
the child’s age-specific needs. In 2023, surveillance data from Terengganu
indicated that nearly all parents of toddlers received AG from dental therapists
(DT). However, despite almost two decades of implementation, little is known
about the challenges in delivering AG effectively. This study aims to explore
barriers in AG practices on oral health for toddlers from DT perspectives.

221



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

Materials and Methods

A phenomenological qualitative study was conducted involving DT from
government primary dental clinics in Kuala Terengganu and Besut in Terengganu.
Purposive sampling was used to recruit DTs and focus group discussions (FGD) were
conducted until data saturation was achieved. A semi-structured FGD guide was
used to identify barriers to AG practices, while sociodemographic data were
gathered through a separate questionnaire. The guide underwent content
validation by two Dental Public Health Specialists, and two pilot FGD was
conducted in Kuala Nerus for face validation. All FGDs were audio-recorded,
transcribed verbatim, and translated from Malay to English. Thematic analysis was
performed, with investigator triangulation, data triangulation and member
checking employed to enhance validity. All transcripts were coded and analysed
using ATLAS.ti version 23. Ethical approval was obtained from the Medical
Research Ethics Committee, Ministry of Health Malaysia (NMRR ID-: 24-01455-LYW
(lIR)) to conduct this research.

Results and Discussion

A total of 40 female DT participated in eight FGD conducted in Besut and Kuala
Terengganu. Almost all (97.5%) participants were Malay, and only 25.0% had
attended AG-related workshops after graduation. Five themes and relevant
subthemes were identified from thematic analysis. The five themes were
misconceptions about AG, environmental constraints, workforce challenges,
limited knowledge and training in AG, and parental/caregiver-related issues. The
themes, subthemes and quotes are summarized in Table 1.

Table 1: Themes, Subthemes, and Quotes of Barriers in AG practises

Theme Subthemes Quotes
Misconceptions 1. Limited understanding of | “We need to ensure a follow-up every 6
about AG developmental milestones months for toddlers.” (FGD 5, Puan DD)

2. Simplification of AG as
oral health education

“Most advice is just about brushing daily.”
(FGD 2, Puan F)

Environmental
Constraints

1. Inadequate space for AG
delivery

2. Unfavourable conditions
in facilities

“Some clinics have no proper space for AG,
making it hard for us to carry out sessions
effectively.” (FGD 3, Puan N)

“The waiting area is often too noisy, making
it hard for parents to concentrate on AG
sessions.” (FGD 5, Puan BB)

Workforce
Challenges

1. Insufficient manpower &
heavy workload

2. Time constraints

“We are overwhelmed with treatment cards,
numerous updates, and record-keeping.” (FGD
6, Puan Il)

“Following a schedule is challenging due to
time constraints.” (FGD 6, Puan HH)
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Theme Subthemes Quotes
Limited 1. Lack of AG training “There’s never been an AG course.” (FGD 1,
Knowledge and | courses Puan B)
Training in AG
2. Limited exposure in "During training school, the emphasis was
dental therapist training more on clinical skills, so we had limited
exposure to AG.” (FGD 4, Puan Q)
Parental/ 1. Limited availability due “It’s often challenging for working parents to
caregiver related | to work attend, many of them struggle to find the
issues time.” (FGD 3, Puan M)

2. Poor parental
socioeconomic status

3. Lack of interest and
commitment

4. Non-compliance with
appointments

5. Time constraints
hindering participation

"Involving villagers is difficult as many are
poor fishermen or work for daily wages." (FGD
1, Puan B)

“It’s sad. Some parents like the idea of
brushing but don’t monitor their child.” (FGD
2, Puan H)

“We set specific dates and times for AG, but
they still don’t come.” (FGD 7, Puan MM)

“AG sessions are usually done in 4-5 minutes
at KKIA because patients want it quick.” (FGD
6, Puan FF)

This study supports previous findings that limited training reduces provider
confidence and traditional tools limit effectiveness of AG delivery, while also
identifying novel barriers such as misconceptions about AG, environmental
constraints, workforce challenges and parental/caregiver-related issues* >. These
factors, particularly in rural and urban settings, significantly affect AG delivery for
toddlers. Notably, this is the first study conducted in Malaysia to explore these
barriers from the perspective of DT, offering valuable insights into local settings.

Conclusion

Addressing these barriers requires a comprehensive approach, focusing on DT
professional development and the broader operational and societal contexts. This
can enhance the delivery of AG among DT, ultimately improving early childhood
oral health and long-term health outcomes.
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Summary

This study elucidates eye care awareness, utilisation, and challenges among rural
B40 residents in Machang, Kelantan. Among 128 respondents, only 26.6% were
aware of eye health issues, despite 73.5% reporting ocular conditions. Annual eye
care visits were low (15.6%), with most seeking care from optical shops. Key
challenges included time constraints, financial issues, distance, and cultural
beliefs. The study highlights the underutilisation of eye care services and the need
for targeted interventions to address accessibility and awareness gaps. Findings
provide insight for policymakers to develop inclusive strategies that improve eye
health equity and break the cycle of preventable vision loss.

Keywords
Eye care utilisation, rural, health, low-income, barriers to healthcare, B40

Introduction

In Malaysia, the B40 income group—households earning below RM5,249 monthly—
faces disproportionate challenges in accessing healthcare, especially in rural areas.
Rural regions may lack adequate health infrastructure and awareness campaigns,
further exacerbating health inequalities. These limitations, combined with low
health literacy and financial hardship, contribute to underutilising essential
services like eye care'. Untreated visual impairment affects education,
employment, and quality of life, perpetuating the poverty cycle?. However, data
on eye care utilisation and specific barriers among low-income rural populations in
Malaysia remain scarce. Understanding eye care utilisation patterns and challenges
is key to designing effective, inclusive eye health programs. Therefore, this study
explores awareness, utilisation rate, and challenges to eye care service uptake
among rural B40 residents in Machang, Kelantan.

Materials and Methods

This community-based cross-sectional study was conducted in Mukim Pangkal
Berangan, Machang District, Kelantan, among adults aged 18 years and above. A
self-administered online survey (Google Forms) was distributed to B40 residents
who had resided in rural areas for at least one year. The 32-item survey was
divided into six sections presented in Bahasa Melayu and covered demographics,
socioeconomic status, general and ocular health history, eye care utilisation, and
challenges to access. Quantitative data were analysed using descriptive statistics.
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Results and Discussion

A total of 128 respondents completed the survey, with a gender distribution of
35.2% males (n=45) and 64.8% females (n=83). Participants were aged between 18
and 70 years, representing the economically active segment of the population. The
sociodemographic is tabulated in Table 1. The awareness level regarding eye
health among low-income residents was low (26.6%), despite 73.5% reporting
ocular disorders such as refractive error, cataracts, or glaucoma (Table 2).
Awareness increased slightly with age but remained low overall; however, females
(17.2%) were remarkably more aware than males (9.4%). These findings are
consistent with previous studies where education levels were contributing factors3.
Older adults, with age as a significant risk factor, tend to have greater awareness
of eye diseases and are more likely to seek care and education from healthcare
providers®.

Table 1: Sociodemographic Profile of Respondents

Variables Frequency (n=128)
Age group 18-34 years old 15 (11.7%)
35-54 years old 53 (41.4%)
55-70 years old 60 (46.9%)
Gender Male 45 (35.2%)
Female 83 (64.8%)
Ethnic Malay 128 (100%)
Marital status Married 112 (87.5%)
Divorced/Widowed 16 (12.5%)
Educational status Secondary School 103 (80.5%)
High Education 25 (19.5%)
Income group B1 & B2 103 (80.5%)
B3 & B4 25 (19.5%)
Received financial aid | Yes 59 (46.1%)
No 69 (53.9)
Own transportation Yes 126 (98.4%)
No 2 (1.6%)
Having insurance Yes 19 (14.8%)
No 109 (85.2%)
Having at least one Yes 64 (50.0%)
systemic disease No 64 (50.0%)
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Table 2: Awareness of ocular health

Variables Level of Awareness

Not Aware, n (%) Aware, n (%) Total, n (%)
Overall awareness 94 (73.4) 34 (26.6) 128 (100.0)
Age
18-34 years old 11 (73.3) 4 (26.7) 15 (100.0)
35-54 years old 38 (71.7) 15 (28.3) 53 (100.0)
55-70 years old 45 (75.0) 15 (25.0) 60 (100.0)
Gender
Male 33 (73.3) 12 (26.7) 45 (100.0)
Female 61 (73.5) 22 (26.5) 83 (100.0)

As illustrated in Figure 1, annual eye care utilisation was reported by merely 15.6%
of the rural residents, suggesting underuse of preventive eye care services. Most
sought services from optical shops (43.5%) and optometry clinics (39.5%), with
minimal interaction with government-based hospitals or private eye specialists.
This trend reflects limited awareness of the importance of comprehensive eye
health checks and a tendency toward episodic, symptom-driven health-seeking
behaviour rather than regular preventive care, indicating a critical need to
strengthen eye health education and promote routine eye examinations in rural
communities.

90%

oUtilize mNot utilize B4.4%

80% -

70%

o
=
B

Frequency (%)
8
R

30% -

20% - 15.6%

Utilization of Eye Care Sevices

Figure 1: Utilisation rate of eye care services among low-income rural residents in
Machang

The primary challenges to seeking eye care included time constraints (34.7%),
financial limitations (26.2%), distance to service providers (11.5%) and cultural
beliefs (11.5%). These findings align with existing literature highlighting time, cost,
and geographical accessibility as persistent deterrents for healthcare engagement
in rural settings'>. The predominance of optical shops as the preferred point of
service may reflect a combination of accessibility and perceived affordability but
raises concerns about the comprehensiveness of care received. The outcome
underscores the role of proximity and convenience in shaping health-seeking
behaviours. At the same time, cultural attitudes, limited health literacy, and
livelihood demands likely further deprioritise routine eye care in this population.
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Conclusion

The study revealed low eye health awareness and utilisation among low-income
rural residents in Machang, Kelantan, with time, cost, and distance being
significant challenges. These findings underscore the urgency of targeted health
promotion and service delivery interventions to enhance equitable access to eye
care for underserved rural populations in Malaysia. Addressing these challenges
requires a multi-pronged approach with targeted strategies to increase eye care
utilisation. Such efforts are crucial for improving service uptake and fostering long-
term behavioural change among rural low-income populations.
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Summary

This study aimed to explore the relationship between socioeconomic status (SES)
and two key public health concerns: self-reported visual clarity and barriers to
obtaining vision correction. There were 1,966 school children from five different
primary schools in Kuala Lumpur participating in this study. The results revealed
that children from lower SES backgrounds (B40) were more likely to report unclear
vision and cited financial constraints or lack of parental awareness as key reasons
for not acquiring any corrective lenses. These findings reflect underlying
disparities in vision care access within the urban population in Kuala Lumpur,
Malaysia.

Keywords
Socioeconomic status, visual clarity, vision screening, children, urban

Introduction

Clear vision is crucial for a child’s academic performance, development, and
quality of life. Socioeconomic factors (SES) can affect the access to eye care,
leading to undetected or untreated visual problems’. In Malaysia, where the
socioeconomic population is segmented into three groups; 40% lower income (B40),
40% middle income (M40), and 20% top income (T20), children from B40 households
may face more barriers to vision correction?. Vision problems such as uncorrected
refractive error is among the leading causes of visual impairment in children3.
Early detection through school-based programs has been recommended by previous
study as an effective public health intervention*. While existing studies highlight
the prevalence of refractive error, limited attention has been given to children’s
self-perceived vision clarity and the practical barriers. This study hence aims to
address the gap by examining SES-based differences in visual clarity and the
reasons for not acquiring corrective lenses among urban school children.

Materials and Methods

A cross-sectional study was conducted from July to November 2024 involving 1,966
students aged 7 to 9 from five public schools in Kuala Lumpur. Socioeconomic
groups of the participants, either B40 or non-B40 (M40 and T20) were categorised
based on the national household income thresholds. A structured survey was
administered to assess the self-reported visual clarity and reasons for not acquiring
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corrective lenses. Habitual visual acuity was measured monocularly at 3 meters
using an electronic vision chart. A pass/fail threshold was set at 6/12 or worse (VA
< 0.5). All responses were analysed using SPSS v29. The associations between SES
and categorical variables were examined using the Chi-square test. The study
received an ethical approval from the Ministry of Federal Territories Malaysia.

Results and Discussion

Among all participants, 76.8% reported having clear vision, while 6.4% reported
uncertain and 16.8% reported unclear vision. Table 1 shows a significantly higher
proportion of B40 children reported unclear vision (20.2%) compared to their non-
B40 peers (13.3%) and there is a significant association between socioeconomic
status and clarity of vision (x2 = 22.870, p < 0.001). When the participants were
asked the reasons for not acquiring any corrective lenses, 5.1% of the B40 children
cited financial constraints, while only 1.7% of non-B40 children reported the same
reason. Lack of parental awareness was also more common among the B40 group
compared to non-B40 groups (11.7% vs. 9.8%). Notably, 82.4% of B40 participants
responded “Not relevant” indicating they did not perceive the need of wearing
corrective lenses or were not aware of any vision issue (Table 2). This suggests that
under-detection or low awareness in this group is apparent. In addition to self-
reported clarity, objective screening revealed that 702 children (35.7%) failed the
habitual visual acuity test. The mean habitual VA in the right eye was lower in B40
children (mean = 0.67 + 0.26) compared to non-B40 children (mean = 0.71 + 0.26, p
< 0.001). A similar pattern was observed in the left eye (B40 = 0.69 + 0.26 vs. non-
B40 = 0.72 + 0.256, p = 0.002) (Table 3). These disparities suggest that economic
limitations and informational barriers remain as substantial challenges to achieving
equitable vision health among school children. From a public health perspective,
early vision screening and parental education programs towards lower-income
urban populations could significantly reduce avoidable vision-related disadvantages.

Table 1: Self-reported Clarity of Vision by socioeconomic Group

Socioeconomic  Clear Vision Unclear/Uncertain Not Clear Total
Group Vision

B40 749 (75.0%) 202 (4.8%) 48 (20.2%) 999
Non-B40 761 (78.8%) 128 (8.0%) 77 (13.3%) 966
Total 1510 (76.8%) 125 (6.4%) 330 (16.8%) 1965
Table 2: Barriers to Obtaining Vision Correction by Socioeconomic Group
Socioeconomic Not Financial Lack of Others Total
Group Relevant Constraints Awareness

B40 823 (82.4%) 51 (5.1%) 117 (11.7%) 8 999
Non-B40 854 (88.3%) 16 (1.7%) 95 (9.8%) 2 967

Total 1677 (85.3%) 67 (3.4%) 212 (10.8%) 10 1966
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Table 3: Habitual Visual Acuity and Screening Outcomes by Socioeconomic Group

Socioeconomic Mean Right  Mean Left  Pass vision Fail vision Total

Group VA (x SD) VA (x SD) screening screening

B40 0.67 +0.26 0.69 £0.26 612 387 999
Non-B40 0.71£0.26 0.72 £ 0.26 652 315 967
Total - - 1264 702 1966
Conclusion

Children from lower socioeconomic backgrounds living in the urban area are more
likely to report unclear vision and face greater barriers to obtaining corrective
lenses. Public health strategies should address both affordability and awareness in
tackling visual health inequality, with the aim to reduce the prevalence of visual

impairment in children.
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Summary

This study assessed awareness and knowledge of childhood eye problems among
special school teachers in Selangor using a questionnaire. Most participants
demonstrated high knowledge, particularly about refractive errors and amblyopia,
while strabismus and childhood cataract were the least known conditions.
Awareness was highest for refractive errors and lowest for childhood cataracts. No
significant association was found between knowledge level and demographic
factors except the teachers’ level of education. These highlights the need for
targeted eye health education among the teachers, especially on cataracts and
strabismus, ideally through social media platforms which was reported to be their
main source of information.

Keywords
Knowledge, Awareness, Childhood Eye Problems, Special School Teachers, Children

Introduction

Ocular health is vital for children, as inadequate visual stimulation can impair
development of vision-related brain areas, particularly after the critical plasticity
period'. Children with special needs are more likely to get eye problems, as these
often co-exist due to prenatal factors and acquired injuries?.. Common problems
include refractive errors, strabismus, cataracts, and keratoconus, all of which can
hinder their general development, learning and academic performance3. Since
children, especially those with special needs, may not voluntarily report if they
have visual problems, parents and teachers must be vigilant. Although many
teachers are aware of visual problems, few are trained to detect them. Since early
identification and treatment can significantly improve a child’s development and
that this is yet to be reported in Malaysia, therefore this study aimed to determine
special school teachers' awareness and knowledge of childhood eye problems.

Materials and Methods

A cross-sectional study was conducted among 52 special school teachers in
Selangor. Participants had at least one year experience teaching any special
schools in Selangor and understood English or Malay. Those in part-time jobs were
excluded. Consent was obtained, and data were collected via an online bilingual
questionnaire adapted from previous studies (4-5), consisting of 33 questions
across four sections: demographics, awareness (4 questions), knowledge (11
questions), and eye care-seeking behaviour (5 questions). The questionnaire was
translated, validated and pilot-tested, with Cronbach’s a > 0.70. Responses were
collected via Google Forms shared on social media and analysed using SPSS v28.
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Awareness levels were categorized as low (<40%), moderate (40-60%), and high
(>60%), while knowledge scores were classified based on the total of correct scores.
Descriptive statistics, Chi-squared and correlation tests were used to analyse the
association between variables. All tests were two-tailed, with an alpha level set at
0.05.

Results and Discussion
The demographic of the respondents who were predominantly female (67.3%) and
Malay (98%) is summarized in Table 1.

Table 1: Demographic information (N=52)

Demographic characteristics n (%) Mean (SD)
Age M=38.98 (SD=9.15)
Teaching experience M=13.15; (SD=8.853)
Level of teaching Primary school 43 (82.7)
school Secondary school 9(17.3)
Highest education Diploma 5(9.6)
level Degree 43 (82.7)
Postgraduate 4(7.7)
Marital status Single 2 (3.8)
Married 45 (86.5)
Divorce 5(9.6)
Socioeconomic status B40 13 (25)
M40 33 (63.5)
T20 6 (11.5)
Number of children 1 4(7.7)
2 19 (36.5)
3 10 (19.2)
4 5(9.6)
>4 3(5.8)
Has children with a Yes 7 (13.5)
history of eye No 34 (65.4)

disease
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Children's eye problems

Figure 1: Level of awareness for different eye problems

Despite a good level of awareness of the symptoms and available treatments,
there were some misconceptions remaining about eye conditions and eye care in
children. Examples of misconceptions are the participants thought that those
under five should not wear spectacles and that care should only be sought when
the children complained. This reflects the fact that social media was reported to
be the main source of information that the teachers relied on for health
information, hence the risk of misinformation.

Results showed half of the participants had a high level of knowledge with
refractive error and amblyopia being the most known conditions (Table 2). There
was no significant link between knowledge and demographic factors except
education level (X(42)=82.52,p<0.001). Figure 1 shows the common eye problems
that the participants are aware of.

Table 2: Level of knowledge

Level of knowledge (Score range) n (%)
High (21-28) 30 (57.7)
Intermediate (11-20) 21 (40.4)
Low (1-10) 1(1.9)

Teachers’ limited knowledge about certain conditions, like strabismus, cataract
and the use of spectacle in children, highlights the need for targeted health
education.

Conclusion

Special school teachers showed good awareness of childhood eye diseases, but had
limited knowledge of strabismus and cataracts. Health education addressing these
gaps and misconceptions about children’'s eye care is needed, preferably via social
media as this was reported as their main source of information.
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Summary

This study assessed COVID-19 vaccine booster acceptance in Kolkata through a
cross-sectional online survey of 503 adults from March 2022 to March 2023. The
acceptance was 93.4%, with determinants of acceptance including male gender
(AOR 2.50, 95% CI 1.15-5.43) and full-time/self-employment (AOR 3.15, 95% CI
1.50-6.58). Vaccine hesitancy stemmed from concerns about efficacy, side effects,
and low perceived risk. Targeted education and equitable vaccine distribution for
the sub-groups are crucial to improving uptake. Future research should address
sociocultural barriers and inequities to inform better policy strategies, ensuring
preparedness for future surges and optimizing vaccine deployment.

Keywords
COVID-19 Booster acceptance, vaccine hesitancy determinants, public health
strategies

Introduction

Kolkata, one of India’s hardest-hit cities during the COVID-19 pandemic,
experienced over 120,000 infections and 9,700 deaths in 2020'. High population
density and poor living conditions contributed to the spread. Just like in other
countries, the Indian government's early containment strategies focused on
isolation and hygiene, was later shifted to vaccination efforts. While 98% of the
eligible population in Kolkata is fully vaccinated, only 30% have received a booster
dose, significantly lower than New Delhi (58%)%3. This is much lower than the
global statistic, for booster acceptance, which varies between 51.6% and 97.9%,
influenced by age, previous side effects, and vaccine confidence. In India, booster
hesitancy is linked to a lack of awareness, belief that the pandemic is over, and
concerns about side effects and vaccine efficacy. Variability in vaccine types,
efficacy, and manufacturer trust also affect decisions. The high prevalence of
vaccine booster hesitancy, waning immunity, and the emergence of SARS-CoV-2
variants of concern can lead to increased COVID-19 morbidity and mortality*. Given
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the urgency of the above issues and limited research on booster acceptance in
Kolkata, this study aims to identify factors for COVID-19 vaccine booster
acceptance to inform strategies to increase uptake.

Materials and Methods

This study utilized a cross-sectional survey conducted in Kolkata from March 2022
to March 2023 through a self-administered online questionnaire distributed via
social media platforms, primarily WhatsApp groups of professionals engaged in
community outreach. With a purposive sampling method, this study targeted
individuals aged 18 and above who provided electronic informed consent. The
survey included sections on socio-demographics, COVID-19 vaccine acceptance,
factors influencing booster uptake, and ranked vaccine preferences. The
questionnaire, adapted from Wong et al. (2021)°, underwent translation, validation,
and pilot testing. Ethical approval was obtained from the Noida International
University Ethics Review Board. Data analysis included descriptive statistics and
multivariable logistic regression to examine determinants of booster acceptance,
ensuring model validity through the Hosmer-Lemeshow test and multicollinearity
checks, with statistical significance set at p < 0.05 using SPSS version 22.0.

Results and Discussion

A total of 503 participants completed the survey, yielding a 100% response rate.
The mean participant age was 36.0 (SD:7.5) years, with the majority being male
(82.3%), of Hindu religion (52.5%), holding certificate/A-level education (47.3%),
and engaged in full-time employment (47.3%) (Table 1).

Table 1: Socio-demographic of participants

Participants Characteristic n (%)
Total 503 100
Age group (years)
<=30 26 5.2
31-40 325 64.6
41-50 101 20.1
>50 51 10.1
Gender
Male 414 82.3
Female 89 17.7
Religion
Hindu 264 52.5
Christian 43 8.5
Muslim 196 39.0
Highest educational attainment
Primary school 42 8.3
Secondary school/ O-level 95 18.9
Certificate/ A-level 238 47.4
Bachelor's degree/ Postgraduate 128 25.4
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Employment status

Full time 238 47.3
Part-time 73 14.5
Self-employed 121 24.1
Homemaker 27 5.4
Student/ Retired/ Unemployed 44 8.7

72.4% of participants had previously delayed or refused vaccines despite vaccine
availability. However, the acceptance rate for the COVID-19 booster dose was high
at 93.4%, though only 63.8% had received it. Regarding vaccine characteristics,
52.3% were willing to accept vaccines with effectiveness below 90%, while 75%
preferred vaccines offering at least 12 months of protection. Nearly 60% rejected
mMRNA-based vaccines, and 56% preferred vaccines from specific countries.

The final multivariable model confirmed that full-time and self-employed
participants (AOR 3.15, 95% Cl 1.50-6.58) had significantly higher acceptance than
students, retirees, or unemployed individuals. Male participants also demonstrated
greater acceptance (AOR 2.50, 95% Cl 1.15-5.43). Education level remained a
crucial factor, in improving model fitness indicators.

From the results, the high acceptance rate (93.4%) can be seen in this study,
compared to others in the region, was likely influenced by participants’ higher
education levels (72.8% attained A-level and above), which significantly impacted
vaccine uptake. However, a notable gap between booster acceptance (93.4%) and
actual uptake (63.8%) suggests the gradual rollout process affected availability.
The booster campaign in India, launched in January 2022, coincides with this study
period, prioritized high-risk groups, potentially delaying access for subgroups in
the population. Males showed higher acceptance, possibly due to greater
smartphone ownership and access to online health information. Additionally, full-
time and self-employed individuals (AOR 3.15, 95% Cl 1.50-6.58) perceived a higher
infection risk, increasing willingness for boosters. Although vaccine-related factors
were not significant, addressing knowledge gaps on COVID-19 vaccines remains
crucial to improving uptake. The online survey method may introduce selection
bias, but given movement restrictions, it was the most effective way to ensure
broad public participation and data collection.

Conclusion

This study found a high booster acceptance rate (93.4%), with males and full-time
or self-employed individuals being the determinants. Addressing vaccine hesitancy
through targeted education and equitable distribution among sub-groups is
essential for improving uptake. Future research should address sociocultural
barriers and inequities affecting the sub-groups for better policy strategies,
ensuring preparedness for future surges and optimizing vaccine deployment.
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Summary

Hepatitis B virus (HBV) remains a significant public health concern in Malaysia,
despite widespread vaccination efforts. This study aimed to determine the
prevalence and risk factors associated with HBV susceptibility among vaccinated
adults, utilising data from the National Health and Morbidity Survey (NHMS) 2020.
The findings highlight a concerning prevalence of HBV susceptibility among
vaccinated adults in Malaysia, particularly among specific demographic groups.
These disparities may be attributed to variations in vaccine efficacy, waning
immunity, or gaps in vaccination coverage.

Keywords
Hepatitis B, susceptibility, among vaccinated, Malaysia

Introduction

Hepatitis B virus (HBV) infection is a global health issue, leading to chronic liver
disease, cirrhosis, and hepatocellular carcinoma (HCC) (1). Vaccination against
HBV has been a cornerstone of public health efforts to control and eliminate HBV
transmission. Malaysia introduced universal infant HBV vaccination in the late
1980s, aiming to reduce the burden of HBV-related diseases. However, despite
high vaccination coverage rates, HBV remains a significant public health concern.
The effectiveness of HBV vaccination can be influenced by factors such as vaccine
quality, storage conditions, administration techniques, and host immune response
(2). Furthermore, immunity acquired through vaccination may wane over time,
which leads to susceptibility to HBV infection especially in adults vaccinated during
infancy(3). Understanding the prevalence and risk factors associated with HBV
susceptibility in vaccinated adults is crucial for optimising vaccination strategies
and preventing HBV-related morbidity and mortality in Malaysia.

Materials and Methods

This study utilised data from the NHMS 2020 a cross-sectional, nationwide survey
conducted by the Ministry of Health Malaysia. The study population consisted of
adults aged 15 years and older residing in non-institutional living quarters. After
obtaining informed consent, blood samples were successfully collected from 4,083
out of 5,302 eligible respondents, achieving a collection rate of (77.0%). Blood
samples were tested for hepatitis B surface antigen (HBsAg), antibody to hepatitis
B surface antigen (anti-HBs), and antibody to hepatitis B core antigen (anti-HBc)
using commercially available enzyme immunoassays (EIAs). HBV susceptibility was
defined as the absence of anti-HBs (anti-HBs < 10 mIU/mL) in individuals who were
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HBsAg negative and anti-HBc negative (4). Data analysis was performed using IBM
SPSS Statistics version 26, incorporating complex sampling design features.
Descriptive statistics were used to summarize demographic characteristics and
complex sampling logistic regression was used to identify risk factors associated
with HBV susceptibility.

Results and Discussion

Approximately 62.9% of the population were susceptible to HBV. Among vaccinated
individuals, the overall prevalence of susceptibility was 22.9% (Table 1). The
prevalence of HBV susceptibility varied across demographic groups. Higher
susceptibility was observed in urban residents (15%), young adults aged 15 to 29
years (19.0%), and Malay (20.5%). Those with tertiary education (18.9%) and single
individuals (20.1%) also showed higher susceptibility (Table 1). The complex
sampling logistic regression revealed significant associations between HBV
susceptibility, ethnicity, and education level. Specifically, Chinese respondents
had significantly higher odds of being susceptible to HBV than Malays, with an
adjusted odds ratio (aOR) of 7.10 (95% Cl: 2.67, 18.91). Similarly, individuals in the
“Others” category also had significantly higher odds of HBV susceptibility
compared to Malays, with an (aOR) of 5.68 (95% Cl: 2.03, 15.92) (Table 2).
Education level was strongly associated with susceptibility, with tertiary-educated
individuals having nearly 10 times higher odds than those with no formal education
(aOR 9.82, 95% Cl: 3.61, 26.73). The observed differences among demographic
groups necessitate further investigation to determine the underlying factors
contributing to the susceptibility patterns observed within the vaccinated
population. The higher susceptibility among young adults may reflect waning
immunity from childhood vaccination (5). The decline in susceptibility with
increasing age, with the lowest prevalence in those aged 60 and above (43.4%),
could be due to higher rates of natural immunity acquired through past exposure
before the widespread implementation of vaccination programmes. The strong
association between education level and HBV susceptibility is intriguing and
requires further exploration. The study has limitations, including the lack of
verification of immunisation records for HBV vaccination status and the use of
serological markers to define infection in recruited individuals from the general
population. Additionally, no clinical assessments or doctor diagnoses were
conducted to confirm HBV infection.

Table 1: Prevalence of susceptibility to HBV by sociodemographic variables among
adults in Malaysia and among vaccinated adults

- ... Susceptible to Hepatitis B
Partici | Estimated Susceptible to Hepatitis B among vaccinated adults
. pant, n | populatio . Estimat . Estimat
Variables (%) n, N(%) Unweig ed Prevale | UnWeis ed Prevale
hted . o hted .
populati | nce (%) populati | nce (%)
count, n count, n
on, N on, N
4083(1 | 24,205,348 15,155 62.9 3,403,7 22.9
Overall 00.0) (100.0) 2649 978 (57.4, 548 70 (16.8,
68.0) 30.5)
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Residential area

63.4 15.0
1891 18,767,041 11,840 2,868,3
Urban e o 1478 S 56.7, 346 AN 10.3,
(46.3) (77.5) 323 (69.5) 05 (21'5)
61.1 9.8
Rural 2192 2,438,307( 1171 3,315,6 (52.9,68 202 535,464 (5.4,
(53.7) 22.5) 55 6) 16.9)
Gender
61.6 13.4
Male 1923 | 12,478,826 1198 7,650,7 (56.0, 249 1,692,8 (9.4,
(47.1) (51.5) 83 67.0) 85 18.8)
64.2 14.3
2160 | 11,726,522 7,505, 1 1,710,8
Female (52.9) (48.5) 1451 95 (58..82),69 299 85 (11;)..82),
Age group
75.4 19.0
15-29 1257 8,814,160 979 6,616,0 (67.6, 265 1,708,1 (13.5,
(30.8) (36.4) 29 81.8) 86 26.2)
62.8 14.2
30-39 785 2,304,485 533 3,326,7 (55.6, 122 761,199 | (10.2,
(19.2) (21.9) 49 69.5) 19.4)
63.2 13.7
40-49 685 3,693,993 442 2,318,3 (55.3, 80 507,957 (7.9,
(16.8) (15.3) 27 70.4) 22.7)
47.7 7.9
50-59 630 2,991,937 348 1,418,4 (40.6, 48 242,391 4.1,
(15.4) (12.4) 67 55.0) 14.7)
43.4 5.4
60 years and 726 3,400,772 347 1,476,4 (37.0, 33 185,035 (3.3,
above (17.8) (14.0) 08 50.1) 8.6)
Ethnicity
76.0 20.5
Malay 2494 | 11,552,958 1807 8,770,7 (72.2, 379 2,398,1 (141,
(61.1) (47.8) 73 79.5) 74 28.8)
31.4 6.1
Chinese 387 2,449,457 111 1,709,3 (23.6, 24 343,797 | (3.3,
(9.5) (22.6) 23 40.0) 11.1)
74.8 11.3
Indian 200 1,526,953 155 1,142,2 (64.5, 19 170,258 (5.1,
(4.9) (6.3) 02 82.9) 22.9)
64.2 15.1
Other 707 | 2716832 | g | BT 5oy 117 | 414,812 | (9.2,
Bumiputeras | (17.3) (11.2) 68 71.4) 23.9)
62.0 2.6
Others* 29 2,959,148 147 1,807,9 (47.4, 9 76,728 (1.0,
(7.2) (12.1) 13 74.7) 6.5)
Education level
57.6 (40 5.8
No formal 266 | 1,352,333 | 03 | 764811 | .4, 7 10,533 | (0.8,
education (6.5) (5.5) 73.1) 32.7)
. 52.5 7.5
Pr1mary 884 4,776,596 488 2,488,7 (45.1, 71 359,521 (5.0,
education (21.7) (20.0) 07 59.8) 11.1)
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Secondary 1927 10,608,786 1344 7,119,9 (21‘21 294 1,638,8 (133
education (47.2) (44.5) 40 7 .6)’ 35 20 .8)’
Tertiary 1006 7,161,323 694 4,580,7 (222 176 1,384,3 (123;8
education (24.6) (30.0) 99 70 '9)’ 67 2% '7)’
Marital status
71.8 20.1
Single 1167 | 7,675,557 877 54818 | (o3 245 1,563,9 | 142
(28.6) (31.6) 42 77.6) VAl 27.5)
Married/tvin | 55c4 | 14,557,162 8,802,9 | 807 1,716,7 | 16
g with 62.8) (60.2) 1584 ” (55.4, 281 79 8.1,
partner ) ) 65.7) 16.4)
. 441 6.1
(evrv)‘/dl;"\;’srdce (35;) 1 ’9(29574 187 | 868,545 | (34.8, 22 123,027 | (3.4,
: : 53.8) 10.9)

Others*: Other minority groups in Malaysia

Table 2: Sociodemographic factors associated with susceptibility among vaccinated
population in Malaysia in the National Health and Morbidity Survey 2020

Susceptible & vaccinated

Univariate Analysis Multivariate Analysis
Crude odds 9.5% Adjusted 9.5%
ratio Confidence P value odds ratio Confidence P value
Interval Interval

Residential
Urban 1.00 (Ref) 1.00 (Ref)
Rural 0.61 0.28, 1.32 0.206 0.52 0.24, 1.10 0.087
Age group (years)
15 - 29 1.00 (Ref) 1.00 (Ref)
30 -39 0.70 0.49, 0.99 0.044 0.79 0.54, 1.17 0.240
40 - 49 0.67 0.41, 1.10 0.115 0.81 0.49, 1.32 0.391
50 - 59 0.36 0.21, 0.62 <0.001 0.47 0.25, 0.90 0.240
60 and above 0.24 0.15, 0.38 <0.001 0.38 0.22, 0.69 0.001
Ethnicity
Malay 1.00 (Ref) 1.00 (Ref)
Chinese 9.73 3.39, 27.9 <0.001 7.10 2.67, 18.91 <0.001
Indian 2.45 0.62,9.72 0.201 1.70 0.43, 6.72 0.445
Other Bumiputeras 4.78 1.23, 18.51 0.024 3.40 0.86, 13.42 0.080
Others* 6.70 2.28, 19.68 | <0.001 5.68 2.03, 15.92 0.001
Marital Status
Single 1.00 (Ref) 1.00 (Ref)
Married 0.53 0.40, 0.69 <0.001 0.73 0.52, 1.01 0.060
;‘:\f’:rrfetjf/vw dowed 0.26 0.16, 0.43 | <0.001 0.54 0.31,0.94 | 0.029
Education
':gufc"art’:‘:r: 1.00 (Ref) 1.00 (Ref)
Primary education 10.17 4.00, 25.81 | <0.001 6.96 2.77, 17.51 <0.001
Secondary 22.53 8.19, 61.94 | <0.001 8.88 3.42, 23.11 | <0.001
education
Tertiary education 29.32 9.77, 88.10 | <0.001 9.82 3.61, 26.73 <0.001
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Others*: Other minority groups in Malaysia

Conclusion

This study highlights the need to monitor HBV susceptibility in vaccinated
populations. The high susceptibility prevalence among vaccinated adults in
Malaysia calls for targeted interventions, including education campaigns and
improved vaccination outreach. Further research is needed to understand the
contributing factors and optimise vaccination strategies for HBV elimination.
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Summary

This meta-analysis explored the association between cardiovascular disease (CVD)
and cataracts by analysing 11 studies involving 758,207 adults. The findings
indicated that adults with CVD had significantly higher odds of developing
cataracts (Pooled odds ratio = 1.34; 95% confidence interval (Cl): 1.23, 1.47).
Stroke was specifically associated with an increased risk of cataract in cohort
studies (Pooled relative risk = 1.34; 95% Cl: 1.16, 1.54). Given the increased
cataract risk among individuals with CVD, especially those with a history of stroke,
earlier ophthalmologic screening and timely cataract surgery are recommended to
enhance vision-related quality of life in this population.

Keywords
Acute coronary syndrome, heart failure, lens opacity, stroke, venous
thromboembolism

Introduction

Emerging evidence suggests a shared pathophysiological basis between cataracts
and cardiovascular disease (CVD)'. Oxidative stress (caused by an imbalance
between reactive oxygen species production and the human body's antioxidant
defenses) leads to both abnormal lens protein aggregation in cataracts and lipid
oxidation in atherosclerosis, a key component in CVD. This overlap of
pathophysiology indicates that systemic vascular health may influence
cataractogenesis. While shared risk factors for both CVD and cataracts, such as
diabetes mellitus or hypertension, are well-documented in meta-analyses, the
direct relationship between CVD and cataracts remains incompletely understood
based on past epidemiological studies. To our knowledge, no systematic review or
meta-analysis has specifically addressed the research question: "Do adults with
established CVD have a higher risk of developing cataracts or requiring cataract
surgery compared to those without CVD?" Therefore, this meta-analysis aimed to
synthesize existing evidence to better understand the association between CVD
and cataract risk.

Materials and Methods

CVD was operationally defined as acute coronary syndrome, stroke, deep vein
thrombosis, pulmonary embolism, congestive cardiac failure, or peripheral artery
disease. A systematic literature search was conducted in PubMed, Scopus, Web of
Science, and Embase using Medical Subject Headings terms. The search included
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all published English-language studies from the inception of each database until 31
December 2024. Original research articles involving adults (> 18 years) that assess
the statistical relationship between CVD and cataracts were included. The search
process followed the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines?. The quality of the evidence was assessed with the Newcastle-
Ottawa Scale (NOS)3. Odds ratio (OR) or relative risk (RR) were pooled with a 95%
confidence interval (Cl) to evaluate the relationship between CVD and cataract risk.
A random-effects model was employed, and heterogeneity was assessed using the
I2 statistic. Subgroup analyses were performed based on CVD subtypes.

Results and Discussion

A total of 11 studies (5 cohort, 5 cross-sectional and 1 case-control) met the
inclusion criteria, involving 758,207 adults (Table 1). All 11 included studies had
good quality (NOS score > 7). The pooled results showed a significantly increased
odds of cataracts in adults with CVD, particularly among cross-sectional studies
(Pooled OR = 1.34; 95% CI: 1.23, 1.47), with low heterogeneity across studies (1% =
33%) (Figure 1). Subgroup analysis by CVD subtypes showed that stroke was
associated with a higher incidence of cataract in cohort studies (Pooled RR = 1.34;
95% Cl: 1.16, 1.54) with low heterogeneity (12 = 0%) (Figure 2).

Compromised systemic circulation in adults with CVD, especially those with a
history of stroke, may reduce ocular perfusion, disrupt the metabolic balance of
the crystalline lens, and subsequently increase the risk of cataract formation.
Furthermore, stroke survivors often experience physical impairments or
neurological deficits that may delay routine ophthalmologic visits, allowing
cataracts to progress. Thus, cataracts in this population are often diagnosed at a
more advanced stage.

In terms of strength, multiple studies were identified using broad search strategy,
allowing stratification of CVD subtypes. However, all included studies were
observational and susceptible to various biases related to study design. For
example, most studies relied on self-reported CVD histories, which, while practical
for population-based surveys, may introduce inconsistencies in CVD classification®.
Similarly for cataract, while a few studies utilised standardised photographic
grading systems, such as the Lens Opacities Classification System III°, others relied
on self-reports or less rigorous clinical assessments, increasing the risk of
misclassification bias. Additionally, there was a lack of data from Asian countries,
as most included studies were conducted among adults residing in Western
countries. This underrepresentation of study population may limit the
generalisability of findings to other regions.

Table 1: Summary of study location, study design, sample size, first author and
year of publication.

No | Study Study design (Sample size) First author (Year of
location publication)

1 | United States | Cross-sectional (n = 4,926) Klein BE (1997)

2 | United States | Prospective cohort (n = 3,684) Klein BE (1998)
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3 | France Cross-sectional (n = 2,584) Delcourt C (2000)

4 | Australia Prospective cohort (n = 3,654) Younan C (2003)

5 | Australia Prospective cohort (n = 3,654) Tan JSL (2008)

6 | Taiwan Prospective cohort (n = 5,462) Chen YC (2013)

7 | Israel Retrospective case-control (n Nemet AY (2010)
12,984)

8 | Korea Cross-sectional (n = 715,554) Rim TH (2015)

9 | Australia Cross-sectional (n = 1,665) Wang SB (2016)

10 | Sweden Cross-sectional (n = 760) Hugosson M (2020)

11 | Singapore Prospective cohort (n = 3,280) Tan AG (2020)

Odds Ratio Odds Ratio
Study or Subgroup  log[Odds Ratio] SE Weight I, Random, 95% CI IV, Random, 95% CI
2010 Memet 0262 0.031 57.9% 1.301[1.22,1.38] ||
2015 Rim 0,373 0.056 369% 1.461[1.31,1.63] B
2016 Wang -0.03 036 22% 0.97 [0.42, 1.80] S
2020 Hugosson 0166 0.263 31% 118071, 1.98] o Lo
Total (95% CI) 100.0% 1.34 [1.23, 1.47] 4
Heterogeneity; Tau?= 0.00; Chif= 4.51, df= 3 (P =0.213; P= 33% ID 0 051 150 1DEII
Test for overall effect Z= 6289 (P = 0.00001) ' ’ Mo CVD CVD

Figure 1: Forest plot of the odds ratio of cataract with CVD

Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight IV, Random, 95% CI IV, Random, 95% CI
2008 Tan 0231 0191 14.0% 1.26 [0.87,1.83] i iz
2013 Chen 0262 0.084 Mot estimable
2020 Tan 0.3 0077 86.0% 1.25[1.16, 1.57] .
Total (95% CI) 100.0% 1.34 [1.16, 1.54] 4
Heterogeneity: Tau = 000 Chis=011,df=1 (P=074) F= 0% T o 10 100
Test for overall effect Z=4.07 (P = 0.0001} Mo CVD CVD

Figure 2: Forest plot of the relative risk of incident cataract with CVD subtype (stroke)

Conclusion

Adults with established CVD, particularly those with a history of stroke, have a
higher risk of developing cataracts. Earlier ophthalmologic screening and timely
cataract extraction surgery are recommended to improve vision-related quality of
life in this population.
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Summary

Multimorbidity is defined as the presence of more than two chronic diseases.
Understanding the factors associated with multimorbidity is important as it can
impact quality of life, particularly during old age, mental health, and increase in
healthcare costs (1). This study is a secondary data analysis of the National Health
and Morbidity Survey (NHMS) 2019. Findings indicate that women of reproductive
age have a high prevalence of overweight, obesity, and hypercholesterolaemia.
Older age, Malay ethnicity, low education level and high body mass index are the
factors significantly associated with multimorbidity among women of reproductive
age. Hence, preventive strategies are warranted, especially during pre-pregnancy
and postnatal assessment.

Keywords:
Non-communicable disease, reproductive age, multimorbidity

Introduction

Non-communicable diseases (NCDs) are the leading health burden in Malaysia;
however, the burden varies by sex. Although women generally have greater life
expectancies than men, they bear a considerable burden of NCDs, especially during
their reproductive years, which can have far-reaching consequences for pregnancy
and offspring health. For example, gestational diabetes mellitus is associated with
foetal growth anomalies and stillbirth (2)Additionally, women have been
associated with multimorbidity compared to men, as factors such as early
childbearing and high parity are associated with multimorbidity. Therefore, this
study aims to examine the prevalence and factors associated with multimorbidity
among women of reproductive age (15-49 years) in Malaysia.

Materials and method

A secondary data analysis was conducted using the National Health and Morbidity
Survey (NHMS) 2019, including 3648 women of reproductive age (15-49 years). The
independent variables were sociodemographic (age, marital status, ethnicity,
education level, and income level) and NCD risk factors (physical activity, smoking
status, body mass index, and fruit and vegetable consumption). Three main NCDs
analysed in this study were hypertension, diabetes, and hypercholesterolaemia.
Two main outcome variables are single morbidity and multimorbidity.
Multimorbidity was defined as the coexistence of two or more NCDs. Descriptive
and logistic regression analyses were performed to assess the burden of NCDs and
its associated risk factors.
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Results and Discussion

Data from 3648 women of reproductive age were analysed. The mean age of the
participants was 30.37+ 0.23 years, with about half (49.9%) being 15-29 years.
Slightly more than half of the participants (52.3%) had a secondary education level
and were of Malay ethnicity (53.4%). More than half of the participants were
married or living with a partner (58.0%) and were in the bottom 40% (B40) of the
household income group (65.3%).

Among women of reproductive age, the highest prevalence of NCD risk factors
were overweight and obesity (52.9%), while hypercholesterolaemia was the most
common NCD (34.2%). The prevalence of single morbidity was 44.8%, whereas
multimorbidity affected 12.9% of women. The prevalence of single morbidity
among women of reproductive age in Malaysia is much higher compared to those
reported among reproductive-aged women in Kenya (15.9%)(3). The mean age of
women with single morbidity was 35 years, and that of those with multimorbidity
was 39 years, which was higher than that reported among reproductive-aged
women in India (4). However, such differences could be due to the number and
types of morbidities considered in the study.

Both single and multimorbidity were significantly associated with older age, Malay
ethnicity, and high body mass index. Similar findings have been reported in
previous studies, highlighting a strong association between age and multimorbidity
(1). This is expected, given NCDs are related to chronicity; thus, multimorbidity is
more prevalent among older people. A previous review reported that overweight
individuals have a 1.32 times higher risk of developing multimorbidity, while obese
individuals have a 1.93 times greater risk (5). The link between Malay ethnicity and
multimorbidity may be attributed to previous studies indicating a significant
association between Malay ethnicity, diabetes, and overweight

Current antenatal screening for NCD risk factors focuses primarily on hypertension
and diabetes mellitus. However, there is a need to expand pre-pregnancy care to
include the management of obesity and hypercholesterolaemia, given their high
prevalence and potential long-term consequences for maternal and child health.

Table 1 : Factors associated with single and multiple morbidity

Variables Single morbidity Multimorbidit

OR (95% Cl) p-value OR (95% Cl) p-value
Age
15-29 (Ref)
30-39 2.452 (1.944, 3.093) | <0.001** | 3.454 (2.297, 5.194) | <0.001**
40-49 5.479 (4.205, 7.139) | <0.001** | 5.485 (5.485,13.545) | <0.001**
Ethnicity
Others (Ref)
Malay 1.822 (1.244, 2.670) | 0.002* | 1.957 (1.066, 3.593) | 0.030*
Chinese 0.864 (0.517, 1.445) | 0.578 | 0.958 (0.445, 2.062) 0.912
Indian 0.965 (0.555, 1.680) | 0.901 2.027 (0.921, 4.459) 0.079
Other 1.303 (0.855, 1.986) | 0.218 1.381 (0.697, 2.734) 0.354
Bumiputera

251



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025

The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on

Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

Education
level

Tertiary (Ref)
No formal
Primary
Secondary

0.935 (0.475, 1.843)
1.076 (0.764, 1.516)
0.935 (0.749, 1.167)

0.846
0.675
0.553

1.054 (0.483, 2.296)
1.554 (1.015, 2.380)
1.276 (0.981(1.661)

0.895
0.043*
0.069

Income level
T20 (Ref)
M40

B40

0.841 (0.536, 1.320)
0.807(0.526, 1.237)

0.451
0.324

1.503 (0.975, 2.319)
1.291 (0.828, 2.011)

0.065
0.259

Marital status
Divorce/
Widowed/
Separated
(Ref)

Never married
Married

0.971 (0.635, 1.485)
0.738 (0.497, 1.097)

0.892
0.133

0.871 (0.473, 1.606)
0.701 (0.422, 1.164)

0.658
0.169

Body Mass
Index
Normal (Ref)
Underweight
Overweight/
Obesity

0.819 (0.527, 1.273)
1.985, 1.627, 2.422)

0.374
<0.001**

0.324 (0.130, 0.808)
3.124 (2.358, 4.141)

0.016*
<0.001**

Physical
Activity
Active (Ref)
Inactive

1.101 (0.875 1.384)

0.411

1.064 (0.789, 1.435)

0.684

Tobacco
consumption
Never (Ref)
Ever

1.297 (1.064, 1.582)

0.010*

1.073 (0.819, 1.406)

0.608

Fruit and
vegetable
intake
Adequate
(Ref)
Inadequate

1.145 (0.759, 1.728)

1.145

1.350 (0.0791, 2.305)

0.270

* Significant at p<0.05

**significant at p<0.001

Conclusion

This study highlights the need to prioritize NCD prevention among women of
reproductive age, particularly focusing on the status of body mass index and
hypercholesterolemia. Targeted strategies should be directed at those aged 30
years old and above and of Malay ethnicity.
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Summary

Diabetes health education intervention is essential to overcome medication non-
adherence and to slow down diabetes complications. This study aimed to evaluate
the effectiveness of WhatsApp health education intervention to improve diabetes
medication adherence among uncontrolled type 2 diabetes mellitus patients in
primary healthcare. The result showed no significant changes in diabetes
medication adherence (p > 0.05), HbA1C (p = 0.748), fasting blood sugar (p = 0.950)
and BMI (p = 0.315) between intervention and control group. This study
demonstrated that a mobile health app is a practical innovation for utilising
technology as a tool for behavioural modifications in healthcare settings.

Keywords
Uncontrolled diabetes, Diabetes medication adherence, WhatsApp messaging,

Health education, Health Belief Model

Introduction

Nearly 50% of patients with type 2 diabetes mellitus (T2DM) do not adhere to their
medication treatment and fail to meet recommended glycaemic targets'. Diabetes
health education intervention is essential to overcome medication non-adherence
and to halt or slowing the progression of diabetes complications. Messaging apps or
"Messengers,” WhatsApp allows users to communicate while also sending and
receiving documents and/or multimedia content (such as images, videos, and
music) through chat-like tools. These latter features make WhatsApp app useful for
remote information sharing for health education in the era of fourth industrial
revolution. The objective of this study is to evaluate the effectiveness of
WhatsApp health education based on Health Belief Model (HBM) intervention called
WEDMA to improve diabetes medication adherence, haemoglobin A1c (HbA1c),
fasting blood sugar and body mass index (BMI) level among uncontrolled diabetes
mellitus patients in primary healthcare.

259


mailto:dr.alif@moh.gov.my

Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

Materials and Methods

A pragmatic cluster randomized controlled trial study design was conducted among
uncontrolled (HbA1c >6.5%) T2DM patients in six health clinics in West Coast
Division, Sabah with adequate sample size of 287 participants in which participants
were randomly assigned into intervention and control groups. The intervention
module named WEDMA was developed and validated using expert review approach
with the content validation study showed that the S-CVI/Ave scored 0.98 and the
S-CVI/UA scored 0.83 met acceptable values. For a duration of 12 weeks, each
participant in intervention group received the health education intervention via
the WhatsApp messaging app once a week containing the construct of HBM and
modified sections with permission from Diabetes Education Manual 20202. Data
were collected at baseline, first month, and third month. The Malaysia Medication
Assessment Adherence Tool (MyMAAT) questionnaire showed good internal
consistency of Cronbach’s alpha 0.917. Data collected from questionnaire and
medical records were analysed using IBM Statistical Package for Social Science
(SPSS) version 28. This study received ethical approval from the Ministry of Health
Malaysia’s Medical Review and Ethics Committee (ethical approval: NMRR-ID-23-
0097-XP1(lIR)).

Results and Discussion

A total of 420 potential eligible research subjects who visited the participating
health clinics were identified and informed about participating in the study by
trained healthcare professionals. Those who did not fit the criteria or refused to
take part in the study were excluded, totalling 133. This study comprised 287
people with uncontrolled T2DM (mean age = 53.31 years, female = 54.4%, mean
duration of diabetes = 6.23 years). The result for primary outcome of diabetes
medication adherence scores using Friedman and Kruskal-Wallis tests were
significant within group in both intervention and control groups (p = 0.021 and p <
0.001) but not significant between groups (p > 0.05). Using repeated measure
analysis of variance (RM ANOVA), the results for secondary outcomes by comparing
within, between and group*time interaction were p < 0.001, p = 0.748 and p =
0.967 for HbA1c, p = 0.109, p = 0.950 and p = 0.512 for fasting blood sugar and p =
0.251, p = 0.315 and p = 0.236 for BMI levels. The trial was conducted for 12 weeks
with the intervention group received a health education WhatsApp message weekly
in addition to standard diabetes care while the control group only received
standard diabetes care. The Hawthorne effect, a motivational reaction to the
attention obtained by taking part in a study, could be responsible for increased
diabetes medication adherence in both the intervention and control groups?. This
factors might have had an impact on the participants, leading them to
unintentionally select the responses they thought were most appropriate*. The
study's short period made it difficult to gauge how long the unfavourable findings
would last. Furthermore, it's possible that the short follow-up period wasn't long
enough to thoroughly assess clinical parameters (HbA1c and BMI) and sustained
self-care behaviours*>.
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Table 1: Median (interquartile range) of diabetes medication adherence scores

Time point, Group, Median (IQR)
Measurement ")

(n) Intervention Control
Baseline 48.00 (13) 48.00 (15)
(n=266) (n=126) (n=140)
First month 50.50 (10) 51.50 (12)
(n=230) (n=110) (n=120)
Third month 48.00 (14) 55.50 (11)
(n=156) (n=72) (n=84)

Table 2: Summary of the effects of the WhatsApp messaging app health education program

Measurement Intervention Control group Between group
group

Diabetes Significant Significant No significant

medication changes over changes over difference

adherence time time

HbA1c Significant Significant No significant

decrease over
time

decrease over
time

difference

Fasting blood Decreasing Decreasing No significant

sugar trend; not trend; not difference
significant significant

BMI Decreasing Decreasing No significant
trend; not trend; not difference
significant significant

Note: significant (p < 0.05)

Conclusion

This study demonstrated that a mobile health app is a practical innovation for
traditional methods of providing treatment and generate new knowledge to assist
health policies and programme. Future studies are required to comprehend the
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mechanisms that produced these outcomes as well as any potential long-term
consequences of the intervention.
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Summary

Data from the NHMS 2019 and NHMS 2023 were analysed to compare depression
prevalence among individuals aged 16 and above along with its sociodemographic
trends. The prevalence doubled from 2.3% in 2019 to 4.6% in 2023, with significant
differences observed across ethnicity, marital status, and employment status in
both years. This sharp increase underscores the urgent need for targeted mental
health interventions to address rising depression rates in Malaysia.

Keywords
Depression, Malaysian adults, NHMS, PHQ-9

Introduction

Depression is a significant public health concern, affecting individuals' well-being
and productivity worldwide'. In Malaysia, the burden of mental health disorders,
including depression, has been increasing over the years*3. Understanding trends
in depression prevalence across different sociodemographic groups is crucial for
informing mental health policies and interventions. Comparing the prevalence of
depression among adults in the National Health and Morbidity Survey (NHMS),
NHMS 2019, and NHMS 2023 can help to identify changing patterns and at-risk
populations. This study aims to assess differences in depression prevalence by
sociodemographic characteristics over time, providing insights into evolving mental
health trends in Malaysia.

Materials and Methods

This study utilized secondary data from the NHMS 2019 and NHMS 2023, which are
nationally representative cross-sectional surveys conducted by the Institute for
Public Health, Malaysia. Depression status was assessed using the Patient Health
Questionnaire-9 (PHQ-9). Key sociodemographic variables included age, sex,
ethnicity, education level, household income, and employment status. Descriptive
statistics were used to summarise depression prevalence for each survey year. The
Chi-square test was employed to compare the prevalence of depression across
sociodemographic subgroups for each year, 2019 and 2023. All analyses were
weighted to account for NHMS’s complex survey design. Data were analysed using
SPSS software version 29, and statistical significance was set at p < 0.05.

Results and Discussion

The prevalence of depression among Malaysians aged 16 and above doubled from
2.3% in 2019 to 4.6% in 2023. Ethnic differences were prominent in both years,
with Bumiputera Sarawak and Bumiputera Sabah populations reporting the highest
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prevalence. Bumiputera Sarawak showed a notable increase from 3.6% in 2019 to
9.5% in 2023. Differences were also observed in marital status, where single
individuals consistently had the highest depression prevalence, increasing from
3.3% to 8.0% in 2023. In contrast, married individuals, who generally benefit from
social and emotional support, had the lowest prevalence, though an increasing
trend was still noted. The rising trend among divorced/widowed individuals aligns
with patterns often associated with social isolation and emotional distress, which
are commonly linked to depression®. Similarly, differences were also observed
across employment status. In 2019, government employees had the lowest
prevalence, while unemployed individuals had the highest. However, in 2023, the
highest prevalence was observed among students (9.0%), followed by unemployed
individuals (6.7%) and private-sector workers (4.2%). These patterns may be
influenced by factors such as academic pressure, job insecurity, and economic
instability>. In 2019, rural areas reported higher depression rates than urban areas.
By 2023, prevalence was similar in both settings (4.6%), indicating a more
pronounced increase in urban depression. Sex differences became statistically
significant in 2023, with females reporting a higher prevalence (5.4%) than males
(3.9%). Depression prevalence was highest among lower-income groups (B40) in
2019, but by 2023, similar rates were observed across all income levels.

Table 1: Comparison of Depression: NHMS 2019 vs NHMS 2023

2019 2023

Category ; ;

F;revalence 95% Cl p F:revalence 95% C| p

(%) value | (%) value
Malaysia 2.3 (1.88, 2.80) 4.6 (4.08, 5.22)
Urban 1.9 (1.52, 2.37) |0.040 | 4.6 (3.99,5.31) | 0.958
Rural 3.6 (2.47, 5.22) 4.6 (3.61, 5.95)
Sex
Male 2.0 (1.44,2.71) | 0.161 | 3.9 (3.20, 4.70) | 0.010
Female 2.6 (2.05, 3.34) 5.4 (4.63, 6.24)
Ethnicity
Malay 2.5 (1.96, 3.13) |0.003 |5.0 (4.25, 5.89) :O'OO
Chinese 0.9 (0.54, 1.67) 2.6 (1.69, 4.11)
Indian 2.7 (1.54, 4.69) 6.9 (4.63, 10.04)
Bumiputera
Sabah 5.1 (2.82,9.17) 5.1 (3.46, 7.38)
Bumiputera 3.6 (1.57, 7.92) 9.5 (6.51, 13.59)
Sarawak
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Others 1.8 (0.74, 4.10) 2.8 (1.43, 5.37)
Marital Status
Single 3.3 (2.40, 4.48) | 0.022 | 8.0 (6.64, 9.51) :0'00
Married 1.8 (1.40, 2.31) 2.9 (2.35, 3.50)
Separated/Divorc
od/Widowed 2.0 (1.23, 3.23) 4.7 (3.19, 7.00)
Education
No formal 2.0 (0.80, 4.89) |0.311 |5.5 (3.29, 8.94) | 0.355
education
Primary
education 2.0 (1.33, 3.07) 4.1 (3.03, 5.64)
Secondary 2.7 (2.09, 3.41) 4.8 (4.20, 5.53)
education
Tertiary 1.9 (1.27, 2.73) 3.6 (2.42, 5.25)
education ) T ) T
Employment

<0.00
Government 0.9 (0.46, 1.85) | 0.002 |3.7 (2.32, 5.96) 1
Private 1.8 (1.26, 2.54) 4.2 (3.30, 5.23)
Self-employed 2.2 (1.47, 3.17) 3.5 (2.45, 4.88)
Unpaid worker 2.7 (1.88, 3.88) 4.0 (3.01, 5.25)
Retiree 1.2 (0.23, 5.70) 2.6 (1.57, 4.40)
Students 3.2 (1.58, 6.40) 9.0 (6.79, 11.85)
Unemployed 4.5 (3.00, 6.63) 6.7 (5.28, 8.55)
Income Group
B40 2.6 (2.05, 3.26) | 0.048 | 4.7 (4.07,5.51) | 0.811
M40 1.7 (1.13, 2.62) 4.3 (3.45, 5.45)
T20 1.2 (0.55, 2.56) 4.6 (3.33, 6.44)
Conclusion

The doubling of depression prevalence in Malaysia from 2019 to 2023 highlights an
urgent need for targeted mental health interventions. Strengthening mental health
services, reducing stigma, and implementing workplace and educational support
systems are essential steps to address this growing public health concern.
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Summary

This cross-sectional study examined the prevalence of anxiety and associated
factors among 330 type 2 diabetes mellitus (T2DM) patients in southern Malaysia.
Sociodemographic and clinical data were collected, and anxiety was measured
using the Generalized Anxiety Disorder-7 (GAD-7) questionnaire. Statistical
analyses, including multiple logistic regression, were conducted using IBM SPSS
27.0. The prevalence of anxiety was 45.2%, with patients with primary education
having a significant association with anxiety (AOR = 1.77, 95% CI: 1.12-2.80, p =
0.015). These findings highlight the need for routine anxiety screening in diabetes
care and targeted psychological and educational support to improve mental well-
being among T2DM patients, especially those with limited education.

Keywords
Type 2 diabetes mellitus, anxiety, Malaysia, level education

Introduction

Type 2 diabetes mellitus (T2DM) is a chronic metabolic disorder associated with
various complications, including an increased risk of mental health disorders such
as anxiety. Anxiety in T2DM patients can negatively impact self-care behaviors,
glycemic control, and overall disease management, leading to poor health
outcomes. Several factors, including sociodemographic characteristics and clinical
conditions, may contribute to anxiety in this population. This study aims to
determine the prevalence of anxiety and identify associated factors among T2DM
patients in the southern region of Malaysia.

Materials and Methods

A cross-sectional study was conducted among 330 patients with type 2 diabetes
mellitus (T2DM) in the southern region of Malaysia. Respondents were recruited
using a systematic sampling method. The inclusion criteria were individuals aged
18 years and above diagnosed with T2DM for at least six months. Anxiety symptoms
were assessed using the Generalized Anxiety Disorder-7 (GAD-7) questionnaire. A
GAD-7 score of more than 4 was used as the cutoff to define clinically significant
anxiety. Descriptive statistics were performed to summarize respondents’
characteristics and the prevalence of anxiety. Simple and multiple logistic
regression analysis was conducted to identify factors independently associated
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with anxiety, adjusting for potential confounders. Statistical analyses were
performed using IBM SPSS version 27.0, with significance at p < 0.05.

Results and Discussion

A total of 330 T2DM patients were included in the study, with a mean age of 62.49
years (SD = 10.64). The majority of respondents were Malay ethnicity (54.5%). Most
respondents had primary (45.5%) or secondary (44.9%) education, while only 9.6%
had tertiary education (Table 1). The prevalence of anxiety (GAD-7 score > 4)
among T2DM patients was 45.2%. Multiple logistic regression analysis identified
primary education as a significant predictor of anxiety among T2DM patients (AOR
=1.77, 95% Cl: 1.12-2.80, p = 0.015).

Table 1: Sociodemographic Characteristics of respondents among T2DM patients,

n=330.
Variables Mean (Standard Frequency (%)
Deviation)

Age (years) 62.49 (10.64)

Gender Men 123 (37.3)
Women 207 (62.7)

Race Malay 180 (54.5)
Chinese 93 (28.2)
India 57 (17.3)

Education level | Primary education 150 (45.5)
Secondary 148 (44.9)
education
Tertiary education 32 (9.6)

Anxiety No 181 (54.8)
Yes 149 (45.2)
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Table 2: A significant association between primary education and a higher level of
anxiety among patients with T2DM

Variable B S.E Wald (df) | Adjusted 95% p-value
Odd Confidence
Ratio interval
Level of
education
Primary 0.570 0.235 5.875 1.77 1.12-2.80 0.015*
Secondary 0.248 0.397 0.307 1.09 0.50-2.36 0.837
Tertiary 1.00
(Reference)

* p <0.05 indicate significant differences

The prevalence of anxiety observed in this study is relatively high, aligning with
previous research indicating that individuals with T2DM are at an increased risk of
mental health disorders due to the psychological burden of disease management
and complications'. Patients with only primary education had a higher risk of
experiencing anxiety compared to those with tertiary education. This suggests that
individuals with lower education levels may have limited health literacy, reduced
coping skills, and lower access to resources for managing stress and anxiety?.

Conclusion

Anxiety was prevalent among T2DM patients, affecting 45.2% of respondents, with
lower education (primary level) as a significant risk factor. These findings highlight
the necessity of integrating mental health support into diabetes management.
Routine anxiety screening, promoting patient education, and targeted
psychological interventions are essential to improve mental well-being and overall
quality of life.
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Summary

This study investigated the prevalence and factors associated with Metabolic
Syndrome (MetS) among Malaysian public-school teachers. A secondary data
analysis of the CLUSTer study was conducted, involving 3,145 teachers. The
prevalence of MetS was 19.1%, with significant variations across demographics and
lifestyle factors. Increased age, male gender, Indian and Malay ethnicity, smoking,
and family history of diabetes were significantly associated with higher MetS risk.
These findings highlight the need for targeted interventions to address these
specific risk factors and effectively mitigate MetS among this population.
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Introduction

The global rise in obesity, as reported by the WHO, has led to an increased
prevalence of metabolic syndrome (MetS) and related non-communicable diseases,
including cardiovascular disease (CVD) and type 2 diabetes mellitus (T2DM)'.
Malaysia has experienced a significant increase in overweight and obesity,
contributing to a substantial MetS burden?. Although national surveys suggest a
recent decline in MetS prevalence, it remains a significant public health concern.
MetS, primarily driven by physical inactivity, smoking, and other lifestyle factors,
significantly elevates CVD and T2DM risk. CVD, a leading cause of mortality
globally and in Malaysia, is often exacerbated by diabetes. Occupational groups,
such as teachers, face unique health challenges, including high stress and
sedentary work conditions, increasing MetS risk. This study aims to determine the
prevalence and the factors associated with MetS among Malaysian teachers,
addressing a critical gap in understanding and mitigating this occupational health
issue.

Materials and Methods

This study conducted a secondary data analysis of the CLUSTer study, focusing on
Malaysian teachers from Kuala Lumpur, Selangor, and Johor. The original study
(2013-2015) used multi-stage sampling across six states, but this analysis narrowed
it to three due to dietary data availability. Data collection included
sociodemographic (age, sex, marital status, ethnicity, smoking status, family
history of non-communicable diseases), dietary intake (Healthy Eating Index via
Food Frequency Questionnaire), physical activity (International Physical Activity
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Questionnaire), and metabolic health markers. MetS was defined using the 2009
Joint Interim Statement criteria, including waist circumference, blood pressure,
fasting glucose, triglycerides, and HDL-C levels. Statistical analysis, including
descriptive statistics, Pearson’s x2? test, and binary logistic regression, was
conducted in SPSS version 28, with missing data handled via multiple imputation.
The study aimed to identify factors associated with MetS among teachers, with
statistical significance set at p < 0.05.

Results and Discussion

A total of 3,145 public school teachers were included in this study. The overall
MetS prevalence was 19.1%. Older age (=50 years) had a significantly higher MetS
prevalence (28.0%) compared to younger individuals (7.8% in those aged 20-29).
Males had a higher prevalence (28.1%) than females (17.1%). Ethnicity played a
crucial role, with Indian respondents exhibiting the highest MetS prevalence
(31.6%), followed by Malay (21.4%) and Chinese (10.5%). Marital status also
influenced prevalence, with married individuals (20.6%) showing higher rates than
single (10.7%) or widowed/divorced individuals (17.8%). Lifestyle factors such as
smoking (35.5% vs. 18.6% in non-smokers) and a family history of diabetes mellitus
(24.8%) were also significantly linked to higher prevalence of MetS.

Multivariate analysis confirmed these associations (Table 1), with older age (aged
>50 year, AOR 4.26, 95%Cl: 2.70, 6.72), male gender (AOR 1.67, 95%Cl: 1.33, 2.11),
and ethnicity (Indians, AOR 3.54, 95%Cl: 2.42, 5.17; Malays, AOR 2.16, 95%Cl: 1.66,
2.81) significantly increasing MetS risk. Smoking also raised the odds (AOR 1.68,
95%Cl: 1.01, 2.79). Although crude analysis suggested an association between
lower Healthy Eating Index scores and MetS, this association disappeared after
adjusting for confounders. Family history of diabetes (AOR 1.63, 95%Cl: 1.33, 2.06)
remained significant, whereas family history of hypertension (HPT) and
hyperlipidemia (HPL) did not. Physical activity also did not show a significant
association.

Table 1: Factors Associated with MetS

MetS
Variables i
Crude Odd Ratio P value AdJuéte.d Odd P value
atio
Age (years)
e 20- 29 Ref Ref
e 30-39 1.82 (1.21, 2.73) 0.004 1.64(1.07, 2.53) 0.025
o 40-49 3.57 (2.40, 5.31) <0.001 3.16 (2.06, 4.84) <0.001
e 50 4.28 (2.83, 6.49) <0.001 4.26 (2.70, 6.72) <0.001
Sex
e Male 1.86 (1.51, 2.29) <0.001 1.67 (1.33, 2.11) <0.001
e Female Ref Ref
Ethnicity
e Malay 2.25(1.76, 2.87) <0.001 2.16 (1.66, 2.81) <0.001
¢ Indian 3.72 (2.59, 5.35) <0.001 3.54 (2.42,5.17) <0.001
e Chinese Ref Ref
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Marital Status

¢ Single Ref Ref

e Married 2.17 (1.59, 2.94) <0.001 1.15(0.82, 1.62) 0.410

o Widowed/Divorced 1.88 (0.95, 3.72)  0.070  0.90(0.45, 1.81)  0.766
Physical activity level

o Low

o Moderate 1.01 (0.78, 1.31) 0.931 NA NA

e High 1.10 (0.82, 1.46) 0.536

Ref

Healthy Eating Index

o« Q1 0.69 (0.53,0.89) 0.005 0.79 (0.60, 1.05) 0.104

e Q2 0.91 (0.71,1.16) 0.440 0.98 (0.76, 1.28)  0.907

e Q3 0.97 (0.77,1.24)  0.829 1.10(0.85, 1.42)  0.480

Ref Ref

e Q4
Smoker

e No Ref Ref

e Yes 2.49 (1.57, 3.97) <0.001 1.68 (1.01,2.79)  0.047
Family History of DM

e No Ref Ref

e Yes 1.78 (1.46, 2.17)  <0.001 1.63 (1.33, 2.06) <0.001
Family History of HPT

e No Ref Ref

e Yes 1.37 (1.14, 1.66)  0.001  1.15(0.93, 1.41)  0.190
Family History of HPL

e No Ref NA NA

e Yes 1.12 (0.90, 1.39)  0.301

These findings highlight key MetS risk factors, emphasizing the need for targeted
interventions, particularly among older, male, Malay, and Indian individuals, as
well as smokers and those with a family history of diabetes. The lack of correlation
between diet and physical activity with MetS may have been due to the use of a
self-reported questionnaire which is prone to recall bias. Despite inconclusive
results regarding diet and physical activity, promoting healthier lifestyles remains
essential®. These indicated a need for a targeted intervention approach to mitigate
MetS among the teachers in Malaysia*>. Further research is needed to explore
protective factors and refine strategies to mitigate MetS risk in this population.

Conclusion

This study highlights MetS risk factors among Malaysian teachers, including older
age, male gender, Indian and Malay ethnicity, smoking, and family history of
diabetes. Targeted interventions are crucial to mitigate these risks. Future
research should explore protective factors and causal pathways to develop
effective, evidence-based prevention and intervention strategies.
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Summary

This study shines a spotlight on the factors that influence survival outcomes in
melioidosis patients in Sandakan, Malaysia, based on a comprehensive analysis of
cases spanning 2017 to 2024. Researchers examined 128 cases, most of which
involved Malaysian individuals exposed to Burkholderia pseudomallei through their
occupations, such as farming or fishing. Pneumonia emerged as the most common
symptom, while blood samples were the primary source for detecting the bacteria.
The study also uncovered critical risk factors for mortality, with diabetes mellitus
and Malaysian nationality significantly increasing the likelihood of death.
Alarmingly, the overall case fatality rate stood at 28.13%. Using logistic regression,
the researchers developed a predictive model that showed a moderate level of
accuracy (AUC-ROC: 0.67). These findings underscore the urgent need for focused
and localized research to develop tailored treatment strategies.

Keywords
Melioidosis, Epidemiology, Mortality, Sandakan, Sabah

Introduction

Melioidosis, an infectious disease caused by the bacterium Burkholderia
pseudomallei, poses a serious threat to public health, particularly in tropical
regions. Endemic in countries such as Malaysia, Thailand, and northern Australia,
melioidosis is often underdiagnosed and poorly managed due to its varied clinical
presentations and diagnostic challenges. The disease can appear in multiple forms,
ranging from localised abscesses to life-threatening septicaemia, making prompt
diagnosis and accurate prognosis critical for improving patient outcomes. Despite
advancements in understanding the epidemiology and pathogenesis of melioidosis,
significant gaps remain in identifying consistent predictors of mortality and
enhancing treatment approaches. Regional studies suggest that risk factors and
outcomes may vary depending on geographical, demographic, and healthcare
resource differences. However, in Malaysia, where melioidosis continues to be
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underreported and inadequately studied, there is an wurgent need for
comprehensive and locally relevant data to guide better disease management
strategies.

Materials and Methods

A retrospective cohort study was done on data recorded in the Sandakan District
Health Office Registry from January 2017 until June 2024. All melioidosis patients
diagnosed were notified through administrative notifications and subsequently
investigated using standardised investigation forms. Inclusion criteria comprised
confirmed melioidosis diagnosis and complete clinical records. Among the
variables collected are socio-demographic information, underlying medical
conditions, clinical presentations, anatomical location, laboratory investigation
results, occupational exposures as well as environmental sampling findings.
Multiple logistic regression analysis was employed to identify independent
predictors of mortality. The model's performance was evaluated using the area
under the receiver operating characteristic curve (AUC-ROC).

Results and Discussion

Among the 128 cases reported, 105(82.03%) were Malaysian. An increasing trend of
incidence rate was seen throughout the years with 1.2/ 10,000 populations in 2023.
Cases were registered from 11 division areas of Sandakan with the majority of the
cases reported from the areas of Sentosa, Beatrice, and Sibuga. Among the
reported cases, most individuals were potentially exposed to the pathogen through
occupational activities like farming, forestry, fishing (n=49, 38.28%), and gardening
(n=23, 17.97%). Several clinical presentations were observed, with the majority
presenting as Pneumonia (n=79, 57.66%), followed by Soft Tissue Abscess (n=16,
11.68%). The most frequently isolated clinical specimen containing Burkholderia
pseudomallei was Blood (n=110, 85.94%), followed by Pus (n=8, 6.25%), Sputum
(n=4, 3.13%), Swab (n=3, 2.59%), Tissue (n=2, 1.56%), and Fluid (Pericardial) (n=1,
0.78%). Challenges yet lie ahead in determining the source of infection. Pipe
water (n=2, 1.18%) and soil (n=1, 0.39%) was the only environmental samples
taken, which yielded Bulkhorderia pseudomallei. Mortality among those cases was
also reported to be high (CFR: 28.13%) and 72 (56.25% of the cases were registered
as Melioidosis had pre-existing Diabetes Mellitus. Significant predictors of mortality
identified in the multivariate model included presence of Diabetes Mellitus (OR:
2.71 mortality compared to patients without diabetes mellitus, 95% Cl: 1.23-5.99),
and being a Malaysian (OR: 3.31 mortality compared to Non Malaysian, 95% ClI:
1.19-9.13). The predictive model demonstrated acceptable discriminative ability
with an AUC-ROC of 0.67 (95% CI: 0.57-0.78).

Conclusion

This study sheds light on how diabetes mellitus and being Malaysian influence the
chances of survival among melioidosis patients. By recognising these factors, we
can better personalise treatments and enhance patient care, potentially saving
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lives. This research supports existing studies, revealing that diabetes mellitus and
Malaysian nationality heighten the risk of death in Melioidosis patients. Future
research should delve deeper into how these factors interact and devise specific
approaches to better protect those most at risk.
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Summary

TAK-003 is the second dengue vaccine ever licensed. Its efficacy against dengue
virus serotype 3 and 4 was underpowered to rule out the risk of severe dengue
among previously uninfected vaccine recipients. WHO could only recommend a
targeted subnational public vaccination program in high dengue transmission
settings. Petaling district, Selangor, has one of the highest burden of dengue in
Malaysia. Even then, it could not fulfil the WHO criteria for TAK-003 vaccination.
Other districts with similar or lower dengue burden would be less likely to meet
the criteria. Programmatic adoption of TAK-003 in Malaysia is not fully indicated
currently.

Keywords
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Introduction

Dengue is a significant public health threat. There are four dengue virus serotypes
(DENV-1 to DENV-4). Infection by one serotype confers sustained protection against
it, but partial cross-protection against other serotypes. As the cross-protective
antibodies wane, an infection by another serotype could be severe,
causing hospitalization and/or mortality'. The first licensed dengue vaccine, CYD-
TDV, could increase the risk of severe dengue among seronegative vaccinees,
making it indicated mainly for seropositive individuals. The second dengue vaccine,
TAK-003, was licensed in recent years by multiple regulatory agencies worldwide'.
In 2024, TAK-003 was conditionally approved in Malaysia?, and WHO has also
released its position paper concerning the vaccine'. This study aims to assess the
implication of WHO position on TAK-003 to Malaysia.

Materials and Methods

This is a case study. The Petaling district, Selangor is used as the case and proxy
for Malaysia as it has one of the highest dengue burden in Selangor state, which in
turn tops the same chart in Malaysia. A public-funded dengue vaccination program
is more indicated here than elsewhere. Secondly, it has the most recently
published dengue seroprevalence study that was the only one in Malaysia that
reported age-specific data including that of children?, which form part of the
criteria for TAK-003 vaccination published in the third and latest WHO position
paper on dengue vaccines released in May 2024'. This position paper contains the
endorsed WHO Strategic Advisory Group of Experts (SAGE) recommendations on the
use of dengue vaccines, focusing on TAK-003 but with summary of the previous two
papers on CYD-TDV.
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Results and Discussion
The WHO position paper on TAK-003 and the dengue seroprevalence study
Petaling district are summarized in Box 1 & 2, respectively.

Box 1 : Summary of the WHO position paper on TAK-003 dengue vaccine

in

Key findings on TAK-003 dengue vaccine

A live-attenuated tetravalent vaccine containing a DENV-2 strain (TDV-2) and
three other recombinant strains with TDV-2 as backbone

Primary series: 2 doses administered 3 months apart

Licensed for aged >4 years by European and the United Kingdom’s regulatory
agencies

Safety: well tolerated during the clinical trials

Vaccine Efficacy (VE) assessed up to 57 months from the 15t dose:

o efficacious in preventing virologically-confirmed dengue (VCD) with or
without hospitalization in 4-16 years old (in clinical trials at endemic
countries) and 18-60 years old (immuno-bridging studies at endemic/non-
endemic settings);

o in baseline seropositive subjects - efficacious against all DENV serotypes;

o in baseline seronegative subjects - efficacious against DENV-1 & DENV-2;
underpowered VE for DENV-3 & DENV-4- cannot rule out risk of severe
dengue;

o higher VE in higher age groups (higher baseline seropositive);

o higher VE against DENV-2 regardless of baseline serostatus.

Key points on WHO position

WHO does not recommend TAK-003 for routine immunization programs at
locations with low to moderate dengue transmission intensity until the risk of
severe DENV-3 and DENV-4 infection in seronegative individuals can be ruled
out; but countries could consider targeted subnational introduction in high
transmission settings.

Dengue transmission intensity can be assessed through:

o age-specific seroprevalence, and/or;

o age-specific dengue hospital admissions.

Countries to decide the age-specific dengue seroprevalence threshold above

which vaccination is indicated. But a setting with high dengue transmission

typically has:

o a dengue seroprevalence at 9 years old (SP9) of >60%;

o a mean age of peak dengue-associated hospitalizations of <16 years.

o In high transmission settings, WHO does not recommend TAK-003 for
children <6 years. TAK-003 can be used for children aged 6-16 years,
optimally about 1-2 years prior to the age-specific peak incidence of
dengue-related hospital admissions.
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Box 2 : Summary of the most recent dengue seroprevalence study in Petaling
district

e This study aimed to determine the prevalence of past dengue infection in
Petaling.

e A prospective cross-sectional study conducted at the end of 2018

e At two communities in Petaling district, Selangor: Section 7 Shah
Alam (highest dengue incidence in preceding five years) & Section 10 Petaling
Jaya (a few cases/five years)

e Cluster random sampling of residents aged >9 months old proportional
to population size: 500 participants / 533 eligible (94% response rate)

e Serum specimens tested with haemagglutination inhibition, IgG enzyme-
linked immunosorbent assay, and focus reduction neutralization test for
dengue. Past dengue infection defined as present if at >2 out of 3 tests
positive.

e The overall dengue seroprevalence in Petaling was 79% (95% Cl 75.2-82.4).
Age-specific dengue seroprevalence (95%Cl) by location as below:

Age <10 | 10-19 | 20-29 | 30-39 | 40-49 | 50-59 | =60
(yr)

Sec. 7 | 53% 91% 75% 76% 90% 95% 100%
S.A. | (39-67) | (82-96) | (67-82) | (62-86) | (80-95) | (81-99)

Sec. 0 9% 64% 67% 67% 85% 94%
10 P.J. (1-47) | (32-87) | (23-93) | (23-93) | (61-95) | (79-99)

Within the district with the highest dengue burden in Malaysia, the dengue
transmission intensity is not homogenous between different communities. In a low
transmission setting like Section 10 Petaling Jaya, the age-specific dengue
seroprevalence increased over time with a steep jump between 10-19 and 20-29
years old. In contrast, in a high dengue transmission setting like Section 7 Shah
Alam, the dengue seroprevalence was already elevated in the youngest age group
and peaked at 10-19 years, followed by a dip due possibly to immigration of
previously uninfected population?, and subsequently increased over time gradually.
Despite having a higher transmission intensity in the district with one of the
highest dengue burden in Malaysia, the dengue seroprevalence of <10 years old in
Section 7 Shah Alam was still lower than the SP9 threshold of 60% typically
considered as high transmission setting by the WHO'-3, therefore making a weaker
case for a targeted programmatic introduction of TAK-003. The case for the same
intervention in other districts or communities with lower dengue burden is possibly
even less justifiable. However, further studies are required to substantiate that,
preferably using secondary age-stratified dengue hospitalization data, in view of
the costs associated with a prevalence study.

Conclusion

WHO recommends TAK-003 only for targeted subnational programs in high dengue
transmission settings, the criteria of which Petaling district with one of the highest
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dengue burden in Malaysia could not fulfil, and possibly other communities as well.
Programmatic adoption of TAK-003 in Malaysia is not fully indicated currently.
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Summary

This study aimed to determine the prevalence and associated factors among
overweight and obese adults with hypertension in Malaysia using data from the
National Health & Morbidity Survey 2023 (NHMS 2023). Descriptive statistics and
multivariable logistic regression analyses were conducted using IBM SPSS version
26.0. The findings indicate that the prevalence of overweight and obese adults
with hypertension was 21.6%. Multivariable logistic regression analysis identified
age, diabetes and hypercholesterolaemia as significant factors associated with
being overweight and obese among adults with hypertension. These findings
underscore the need for targeted public health interventions to reduce the impact
of obesity-related hypertension in Malaysia.

Keywords
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Introduction

Overweight and obesity rates are closely linked to an increased incidence of non-
communicable diseases (NCDs), notably hypertension'.The increasing prevalence of
these conditions poses significant challenges for Malaysia’s healthcare system,
highlighting the need for population-based studies to assess their distribution and
associated risk factors. This study aimed to determine the prevalence and
associated factors among overweight and obese adults with hypertension aged 18
years and above in Malaysia.

Materials and Methods

Data was obtained from the National Health & Morbidity Survey (NHMS 2023), a
cross-sectional population-based study using a two-stage stratified random
sampling design. Overweight and obesity were defined as body mass index (BMI) of

25.0-29.9 kg/m? and = 30.0 kg/m?, respectively. A respondent was classified as

hypertensive if they had previously been diagnosed with hypertension by a
physician and had a systolic blood pressure of >140 mmHg and/or a diastolic blood
pressure of >90 mmHg based on clinical measurements taken during the survey.
Complex sample analysis procedures were utilised to generate descriptive statistics
and to perform multivariable logistic regression using IBM SPSS version 26.0.

Results and Discussion

The prevalence of overweight and obese adults with hypertension was 21.6% (95%
Cl: 20.2-23.0), with a higher prevalence observed in rural areas (23.9%) compared
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to urban settings (20.9%). Females (23.1%) were more affected than males (20.2%).
Among ethnic groups, Bumiputera Sarawak had the highest prevalence (29.8%),
while the lowest was recorded in the Others category (13.0%). Further analysis
showed that increasing age (aOR = 1.04, p < 0.001), Bumiputera Sarawak ethnicity
(aOR = 1.23, p = 0.004), being married (aOR = 1.41, p = 0.010), diabetes (aOR =
2.81, p < 0.001), and hypercholesterolaemia (aOR = 2.09, p < 0.001) were
significantly associated with higher odds of being overweight and obese with
hypertension. These findings align with a study conducted in China, which reported
a prevalence of obesity-related hypertension of 22.8%, with the highest rates
observed among women?. Additionally, age has been identified as an independent
risk factor for hypertension among overweight and obese individuals®. The positive
correlation between overweight and obesity with hypertension, diabetes and
hypercholesterolaemia may be attributed to underlying mechanisms such as insulin
resistance and chronic inflammation*.

Table 1: Prevalence of overweight and obese adults with hypertension in Malaysia

(n=2688)
Characteristic n % 95% Cl
Lower Upper
Overall 2688 21.6 20.2 23.0
Age* 51.9 (23.3)*
Locality Urban 1991 20.9 19.4 22.5
Rural 677 23.9 20.8 27.2
Gender Male 1150 20.2 18.3 22.1
Female 1518 23.1 21.6 24.8
Ethic Malay 1652 22.9 21.4 24.5
Chinese 350 20.5 16.5 25.2
Indian 178 23.0 19.1 27.5
Bumiputera Sabah 250 19.8 16.6 23.5
Bumiputera Sarawak 129 29.8 24.5 35.6
Others 109 13.0 9.5 17.6
Marital status Never married 207 8.4 6.9 10.3
Married 1983 25.6 23.9 27.4
Separated/ Widow 475 36.4 32.9 40.0
Education No formal/Primary 817 29.8 26.7 33.2
Secondary 1617 20.7 19.2 22.2
Tertiary 227 2.2 1.8 2.7
Diabetes No 1554 15.9 14.8 17.2
Yes 1114 51.1 47.8 54.4
Hypercholestrolaemia | No 957 13.2 11.9 14.5
Yes 1711 37.4 35.2 39.5

*Data in mean (SD)
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Table 2: Associated factors among overweight and obese adults with hypertension

Characteristic cOR 95% CI p- aOR 95% CI p-
Lower | Upper | Value Lower | Upper | Vvalue
Age 1.06 | 1.05 | 1.07 | <0.001 | 1.04 | 1.03 | 1.05 | <0.001
Locality Urban 1.00 1.00
Rural 1.19 | 0.97 | 1.45 | 0.095 | 1.07 | 0.87 | 1.31 | 0.542
Gender Male 1.00 1.00
Female 1.19 | 1.05 | 1.36 | 0.009 | 1.06 | 0.92 | 1.22 | 0.401
Ethic Malay 1.99 | 1.39 | 2.85 | <0.001 | 1.27 | 0.89 | 1.82 | 0.177
Chinese 1.73 | 1.11 2.68 | 0.015 | 0.96 | 0.63 | 1.47 | 0.860
Indian 1.99 | 1.31 | 3.05 | 0.061 | 1.03 | 0.07 | 1.58 | 0.882
Bumiputera
Sabah 1.65 | 1.11 | 2.45 | 0.014 | 1.26 | 0.85 | 1.87 | 0.246
Bumiputera | 5 g3 | 1.88 | 4.41 | <0.001 | 1.91 | 1.23 | 2.94 | 0.004
Sarawak
Others 1.00 1.00
Marital Never 1.00 1.00
status married
Married 3.74 | 2.97 | 4.72 | <0.001 | 1.41 | 1.08 | 1.84 | 0.010
separated/ | ¢ 59 | 479 | 8.05 | <0.001 | 1.21 | 0.89 | 1.66 | 0.230
Widow
Education No formal
/Primary 2.41| 1.85 | 3.15 | <0.001 | 1.12 | 0.83 | 1.49 | 0.467
Secondary | 1.48 | 1.18 | 1.85 | <0.001 | 1.26 | 1.01 | 1.59 | 0.054
Tertiary 1.00 1.00
Diabetes No 1.00 1.00
Yes 5.51 | 4.76 | 6.38 | <0.001 | 2.81 | 2.39 | 3.30 | <0.001
Hyperchole | No 1.00 1.00
strolaemia /= 3.94 | 3.46 | 4.47 | <0.001 | 2.09 | 1.83 | 2.38 | <0.001

cOR: Crude odd ratio, aOR: Adjusted odd ratio

Conclusion

The prevalence of overweight and obese adults with hypertension is high in
Malaysia. Targeted public health interventions are urgently needed to prevent and
manage overweight and obesity-related hypertension. Community-based awareness
programmes and strengthened healthcare strategies can help mitigate the growing
burden of these interrelated conditions in Malaysia.
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Summary

Cardiovascular diseases (CVDs) are the leading cause of death worldwide.
Understanding CVDs mortality is essential to reduce the CVD-related burden. This
study aims to identify the leading causes of CVDs deaths in Malaysia in 2023 and
their respective death rates. CVDs accounted for one-third of total deaths in 2023,
with the increasing mortality rate in age 40 years and above. Accurate data,
targeted preventive measures, and public health initiatives are crucial to reduce
CVD-related deaths and improving Malaysia’s overall well-being.

Keywords
Cardiovascular diseases (CVDs), premature mortality, deaths, age-standardized
death rate, burden of disease

Introduction

Cardiovascular diseases (CVDs) are the leading cause of death globally, responsible
for 38% of premature deaths under the age of 70 among all honcommunicable
diseases’. In Malaysia, CVDs also contributed to the highest premature mortality
rates in both males and females?. This substantial burden highlights the
importance of understanding CVDs mortality for effective prevention, early
detection, and management strategies to reduce mortality. This study aims to
identify the leading causes of CVD deaths in Malaysia in 2023 and their respective
death rates, providing insights to mitigate the impact of CVDs.

Materials and Methods

This cross-sectional study utilised all mortality data in 2023, obtained from the
Department of Statistics Malaysia. Deaths in Malaysia were classified into medically
certified deaths and non-medically certified deaths, categorised into 162 specific
causes of death based on their International Classification of Diseases 10th
Revision (ICD-10) codes, following methods from the Malaysian Burden of Disease
and Injury Study. Ill-defined causes of death were redistributed either into specific
causes, categories or groups to improve data accuracy. The final estimated causes
of death for CVDs category were further analysed to determine the specific leading
causes by sex and age groups. The World Standard Population (2000-2025) from the
World Health Organization was used as a reference population to calculate the
age-standardised death rate, using the direct method of age-standardisation.

Results and Discussion
In 2023, CVDs accounted for 73,482 deaths (37.3%) of the total 196,965 deaths in
Malaysia. Deaths were higher in males (38.3%) compared to females (35.9%). The
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three leading causes of CVD-related deaths were ischaemic heart disease (53.9%),
stroke (31.2%), and hypertensive heart disease (3.5%). The mortality rate increased
with age, particularly from the age of 40 years and above. Ischaemic heart disease
and stroke were the primary contributors to CVDs burden among the 25-49 years
age group and, with even higher rates among older age groups’. Over the past
decade, Malaysia has experienced a significant increase in the prevalence of
metabolic  disorders such as obesity, diabetes, hypertension, and
hypercholesterolaemia, which are the significant risk factors contributing to the
increasing age-standardised mortality rate from CVDs*. The age-standardised death
rate of 253.3 per 100,000 population, which is higher than the global rate (235.2
per 100,000 population) provides a clearer picture of the CVD burden by
eliminating the effects of population aging®. These findings emphasise the urgent
need for more substantial public health initiatives, including lifestyle modifications,
enhanced disease management, and improved access to cardiovascular care.
Implementing targeted preventive measures can significantly reduce CVD-related
mortality and improve overall health outcomes in Malaysia.

Table 1: Age-standardized mortality rate for CVDs in Malaysia, 2023

Number Crude death rate | Age-standardized
Cause of death of deaths per 100,000 | mortality rate per
population 100,000 population

All causes 196,965 589.7 675.6
Overall CVDs 73,482 220.0 253.3
Ischaemic heart disease 39,572 118.5 133.2

Stroke 22,953 68.7 81.7
Hypertensive heart disease 2,567 7.7 9.8
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Figure 1: Age-specific death rate per 100,000 population by age group, both sexes,

in Malaysia, 2023

Conclusion

CVD remain the leading cause of premature mortality in Malaysia, accounting for
one-third of all deaths in 2023. Accurate and timely CVD statistics are essential for
prioritizing prevention efforts, improving disease management, and raising public
awareness of healthy lifestyles to reduce the growing burden of CVD-related

deaths.
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Summary

Obesity and diabetes mellitus (DM), whether they occur independently or in
combination, significantly increase morbidity and mortality risks. This study
analysed data from the National Health and Morbidity Survey (NHMS) 2023 to
determine the prevalence and determinants of obesity among individuals with
diabetes in Malaysia. The NHMS 2023 employed a multistage stratified sampling
design based on population census data from the Department of Statistics Malaysia
(DOSM), ensuring national representativeness. Diabetes was identified through
fasting capillary blood glucose (FBG) >7.0 mmol/L or random blood glucose >11.1
mmol/L. Obesity was defined as a body mass index (BMI) =30 kg/m?2. The
prevalence of obesity among individuals with diabetes in Malaysia is 30.4%.
Multivariable logistic regression revealed that gender, age, diabetes duration, and
hypertension were significantly associated. These findings underscore the
importance of early, targeted interventions to prevent and manage obesity among
Malaysians living with diabetes.

Keywords
Prevalence, determinants, obesity, diabetes, Malaysia

Introduction

Non-communicable diseases (NCDs) are one of the leading causes of mortality
worldwide, with obesity significantly contributing to their burden, particularly in
relation to DM. Obesity elevates the risk of hypertension, dyslipidaemia, stroke,
cancer, coronary heart disease, and obstructive sleep apnoea'. It is also a key
modifiable risk factor for type 2 DM due to its role in insulin resistance?.
Understanding the prevalence and determinants of obesity among individuals with
diabetes is essential for targeted interventions.

Materials and Methods

Data were derived from NHMS 2023, a nationally representative survey using a
multistage stratified sampling design. The sampling framework was based on DOSM
census data, stratified by state and urban/rural areas. Enumeration blocks (EBs)
were selected as primary sampling units (PSUs), followed by random selection of
living quarters (LQs) as secondary sampling units (SSUs), and individuals within
selected LQs. Probability proportional to size (PPS) sampling ensured adequate
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representation across states and urban/rural strata. Sampling weights accounted
for non-response and post-stratification adjustments.

The total weighted population was 22,797,280, with 3,555,276 (15.6%) classified as
diabetic and 19,242,004 (84.4%) as non-diabetics. This study focused on individuals
with diabetes and stratification based on obesity status to assess its prevalence
and determinants.

All statistical analyses were conducted using SPSS version 29.0, accommodating
complex survey data. Descriptive statistics summarized the data with weighted
prevalence estimates and 95% confidence intervals (Cls). A complex sample logistic
regression model determined independent obesity determinants, with adjustment
for confounders of age, gender, ethnicity, education, employment, income,
physical  activity, = smoking, diabetes duration, hypertension, and
hypercholesterolemia. Variables with p < 0.25 in bivariate analysis were included
in the multivariable model, which has been assessed for goodness-of-fit using the
Hosmer-Lemeshow test. Multicollinearity and interaction effects were examined.

Results and Discussion

Among the 2,308 individuals with diabetes, 643 (30.4%) were classified as obese.
Descriptive analysis (n=2,160) showed obesity was more prevalent among females
(38.6%), individuals aged 40-59 years (34.6%), rural residents (34.5%), other
indigenous (40%), those within T20 income group (36%), physically active
individuals (31.6%), non-smokers (31.8%), and individuals with diabetes for less
than five vyears (32.3%). Additionally, obesity was more prevalent among
individuals with normal blood pressure (33.7%) and lower hypercholesterolemia
levels (39.9%).

Logistic regression analysis reported that females had significantly higher odds of
obesity (aOR = 2.50, 95% Cl: 1.74-3.59) compared to males, consistent with a
Tanzanian study3®. On the other hand, individuals aged 18-39 years had the highest
odds of obesity (aOR = 2.56, 95% Cl: 1.15-5.69), followed by those aged 40-59 years
(aOR = 1.64, 95% Cl: 1.14-2.37). These findings were in line with a previous study,
which documented a significant association between obesity and age < 60 years*.
Individuals with diabetes for less than five years had higher odds of obesity (aOR =
1.43, 95% Cl: 1.02-2.02) compared to those with longer disease duration.
Hypertension was strongly associated with obesity (aOR = 3.62, 95% Cl: 2.27-5.78),
indicating hypertensive individuals were over three times as likely to be obese.
This finding is consistent with studies from Indonesia and Turkey*>.

Table 1: The association of sociodemographic, lifestyle, and comorbidity history
toward obesity status using complex sample logistic regression

Variable COR (95%Cl) p-value AOR (95%Cl) vapl:Je
Gender
Female 2.21 (1.68, 2.92) | <0.001 2.50 (1.74, 3.59) | <0.001
Male 1 1
Age group
18 - 39 2.9 (1.82, 4.60) | <0.001 2.56 (1.15,5.69) | 0.021
40 - 59 2.13 (1.66, 2.73) | <0.001 1.64 (1.14, 2.37) | 0.008
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| 60+ 1 1
Strata
Urban 0.78 (0.57, 1.07) 0.119 0.85 (0.59, 1.23) 0.393
Rural 1 1
Ethnicity
Chinese 1 1
Malay 2.00 (1.23, 3.26) 0.005 1.68 (0.90, 3.14) 0.101
Indian 1.48 (0.78, 2.81) 0.230 1.64 (0.81, 3.29) 0.166
Other Indigenous 2.53 (1.33, 4.82) 0.005 1.86 (0.73, 4.74) 0.191
Others 0.75 (0.30, 1.87) 0.540 1.19 (0.32, 4.39) 0.792
Household income
B40 0.76 (0.50, 1.16) 0.201
M40 0.76 (0.48, 1.19) 0.229
T20 1
Physical activity
Active 1.17 (0.86, 1.59) 0.311
Inactive 1
Smoking
No 1.49 (1.06, 2.11) 0.023 0.77 (0.46, 1.30) 0.329
Yes 1 1
Current drinker
Yes 0.96 (0.52, 1.78) 0.903
No 1
Diabetes duration
Less than 5 years 1.50 (1.10, 2.06) 0.011 1.43 (1.02, 2.02) 0.039
5 years or more 1 1
Hypertension
Yes 1.67 (1.21, 2.30) 0.002 3.62 (2.27,5.78) | <0.001
No 1 1
Hypercholesterolaemia
Yes 0.84 (0.60, 1.16) 0.283 1.08 (0.73, 1.60) 0.691
No 1 1
Classification table, 74.2%, Nagelkerke R Square, 16.5%. No multicollinearity or interaction was
found.
Conclusion

Nearly one in three Malaysian adults with diabetes is obese. Females, younger
adults aged 18-39 years, and those diagnosed with diabetes within the past five
years were at significantly greater risk. These findings call for urgent, targeted
interventions to address the dual burden of obesity and diabetes in this population.

Re
1.

2.

ferences

World Health Organization. Global Status Report on Noncommunicable

Diseases. 2014.

Abdullah A, Peeters A, de Courten M, et al. The magnitude of association
between overweight and obesity and the risk of diabetes: A meta-analysis of
prospective cohort studies. Diabetes Res Clin Pract. 2010; 89(3): 309-319.

Damian DJ, Kimaro K, Mselle G, et al. Prevalence of overweight and obesity
among type 2 diabetic patients attending diabetes clinics in northern

Tanzania. BMC Res Notes. 2017; 10(1): 1-6.

290




Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

Azam M, Sakinah LF, Kartasurya MI, et al. Prevalence and determinants of
obesity among individuals with diabetes in Indonesia. F1000Research. 2023;
11:1063.

Erem C, Yildiz R, Kavgaci H, et al. Prevalence of diabetes, obesity, and

hypertension in a Turkish population (Trabzon city). Diabetes Res Clin Pract.
2001; 54(3): 203-208.

291



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

EPIDPP14 / 242

Prevalence of Abdominal Obesity and Its Associated Factors Among
Malaysian Adults: Insight from the National Health and Morbidity
Survey (NHMS) 2023

Azli Bin Baharudin', Khairul Hasnan Bin Amali', Hamizatul Akmal Binti Abd Hamid',
Nor Azian Binti Mohd Zaki', Muhammad Fadhli bin Mohd Yusoff!, Thamil Arasu
Saminathan', Hasimah Binti Ismail', Syafinaz Binti Mohd Sallehuddin', Lalitha
Palaniveloo'

! Institute for Public Health, National Institutes of Health, Ministry of Health Malaysia
Corresponding author’s email: ps_azlibaharudin@moh.gov.my

Summary

The rising prevalence of abdominal obesity (AO) in Malaysia poses a significant
public health concern, contributing to non-communicable diseases such as diabetes,
hypertension, dyslipidaemia, cardiovascular diseases, and certain cancers. Over
the past decade, the prevalence of AO had increased from 45.4% in 2011 to 54.5%
in 2023. This study assessed the current prevalence of AO and its associated
factors among Malaysian adults aged 18 years and above.

Keywords
Abdominal obesity, adults, Malaysia, National Health and Morbidity Survey, waist
circumference

Introduction

AO is a growing public health issue in Malaysia, with increasing trend over the past
decade, reflecting changes in lifestyle, dietary patterns, and socioeconomic
factors. According to the National Health and Morbidity Survey (NHMS) 2019, 52.6%
of Malaysian adults were reported to have abdominal obesity, a significant rise
compared to previous years'. Furthermore, a study focusing on Malaysians aged 40
years and above found a prevalence of 63.1%2. AO was notably higher among older
adults, Indian Malaysians, and lower-income groups?. Key factors contributing to
AO include unhealthy dietary habits, sedentary lifestyles, and socioeconomic
disparities*. Urbanisation and cultural norms also influence lifestyle choices and
physical activity levels*. AO had been linked to severe health risks, including
metabolic syndrome and certain cancers®. Targeted public health strategies
promoting healthy eating, physical activity, and screenings are essential to reduce
AO.

Materials and Methods

This study utilised data from the National Health and Morbidity Survey (NHMS) 2023,
a nationwide cross-sectional study employing a two-stage stratified sampling
technique. A representative sample of 13,616 Malaysian adults was analysed. Waist
circumference measurements were taken to determine abdominal obesity, with
cut off set at 290 cm for men and >80 cm for women, based on World Health
Organization (WHO 2000) guidelines. Data collection was conducted between July
and September 2023, achieving an overall response rate of 83.2%. Descriptive
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statistics and multiple logistic regression analyses, adjusted for complex survey
design, were used to examine associations between abdominal obesity and various
sociodemographic, lifestyle, and health-related factors.

Results and Discussion

The study revealed that 54.5% of Malaysian adults have AO. Multiple logistic
regression analysis revealed several significant risk factors: urban residency
(aOR=1.26, 95% Cl: 1.13-1.41), female (aOR=2.64, 95% Cl: 2.38-2.92), age 40-49
years (aOR=1.31, 95% CI: 1.10-1.56), and Indian ethnicity (aOR=1.99, 95% CI: 1.53-
2.59). AO was also strongly associated with chronic health conditions, including
hypertension (aOR=2.52, 95% Cl: 2.25-2.81), hypercholesterolaemia ( 95% Cl: 1.09-
1.33), and diabetes mellitus (aOR=1.80, 95% Cl: 1.58-2.04). Contrary to
expectations, individuals without formal education were less likely to have AO
compared to those with tertiary education (aOR=0.96, 95% CI: 0.77-1.20). The high
prevalence of AO could be influenced by urbanisation, lifestyle changes, and
socioeconomic disparities, with urban residents facing greater exposure to
processed foods and sedentary lifestyles while Indian Malaysians were at higher
risk due to genetic predispositions and high-carbohydrate dietary habits (3).
Women were more affected due to hormonal changes and cultural norms
restricting physical activity (4). AO is strongly linked to chronic diseases like
hypertension, diabetes, and dyslipidaemia, increasing cardiometabolic risks (5).
Effective public health interventions should target high-risk groups, promoting
healthy eating, physical activity, and regular health screenings to reduce AO and
its related health complications in Malaysia.

Table 1: The factors associated with abdominal obesity (WHO 2000) among older
adults (aged > 18 years old) in Malaysia.

Socio-demographic Crude OR Adjusted OR p-value
characteristics
Strata 0.001*
Urban 1.16 (1.06, 1.28) | 1.26 (1.13, 1.41)
Rural 1.00 1.00
Sex <0.001**
Female 2.61(2.41,2.84) | 2.64 (2.38, 2.92)
Male 1.00 1.00
Age groups <0.001**
18-19 0.20 (0.16, 0.26) | 0.61 (0.43, 0.85)
20-29 0.32 (0.28, 0.37) | 0.82 (0.66, 1.01)
30-39 0.65 (0.57, 0.73) | 1.26 (1.05, 1.51)
40-49 0.85 (0.75, 0.96) | 1.31 (1.10, 1.56)
50-59 1.07 (0.94, 1.21) | 1.22 (1.04, 1.43)
60 and above 1.00 1.00
Ethnicity <0.001**
Malay 1.85 (1.57, 2.18) | 1.48 (1.22, 1.80)
Chinese 1.34 (1.11, 1.61) | 1.00 (0.81, 1.25)
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Indian 2.63 (2.09, 3.01) | 1.99 (1.53, 2.59)
Bumiputera Sabah 1.76 (1.44, 2.15) | 1.54 (1.22, 1.93)
Bumiputera Sarawak 1.36 (1.06, 1.74) | 1.03 (0.78, 1.37)
Others 1.00 1.00
Highest Education Level <0.001**
No Formal Education 1.34 (1.13, 1.59) | 0.96 (0.77, 1.20)
Primary Education 1.29 (1.10, 1.51) | 1.06 (0.86, 1.29)
Secondary Education 1.21 (0.99, 1.27) | 1.11 (0.96, 1.28)
Tertiary Education 1.00 1.00
Diagnosed hypertension <0.001**
Yes 3.17 (2.90, 3.46) | 2.52 (2.25, 2.81)
No 1.00 1.00
Diagnosed s
hypgercholesterolemia <0.001
Yes 1.74 (1.60, 1.90) | 1.20 (1.09, 1.33)
No 1.00 1.00
Diagnosed diabetes mellitus <0.001**
Yes 2.40 (2.14, 2.69) | 1.80 (1.58, 2.04)
No 1.00 1.00
Physical Activity Status 0.075
Inactive 1.08 (0.99, 1.18) | 0.96 (0.87, 1.06)
Active 1.00 1.00
Conclusion

The high prevalence of AO among Malaysian adults highlighted the need for
targeted public health interventions. Prioritizing high-risk groups, such as urban
residents, women, and lower-income individuals, is crucial. Promoting healthy
diets, physical activity, and screenings through community-based initiatives and
policies can help mitigate AO and related health risks.
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Summary

Diabetes mellitus is a major public health concern, with poor glycaemic control
increasing the risk of complications. This study examined the prevalence of high
blood glucose among individuals with known diabetes and identified
sociodemographic and intervention-related determinants. A cross-sectional
analysis of 1,449 individuals revealed its high prevalence (57.1%), with significant
ethnic disparities. Malays, Indians, and those classified as "Others" had higher odds
of poor glycaemic control. Despite receiving dietary and exercise advice, a
substantial proportion of individuals failed to achieve optimal glucose levels. These
findings highlight the need for culturally tailored interventions to improve diabetes
management outcomes.

Keywords
Diabetes mellitus, High blood glucose, Glycaemic control, Ethnic disparities,
Lifestyle interventions

Introduction

Diabetes mellitus (DM) is a chronic disease characterised by persistent
hyperglycaemia, increasing the risk of severe complications such as cardiovascular
disease, nephropathy, and neuropathy'. Despite advancements in diabetes care,
glycaemic control remains poor, with over 50% of individuals failing to maintain
optimal glucose levels, particularly in low- and middle-income countries?3. Various
factors, including ethnicity, socioeconomic status, and adherence to treatment
may influence blood glucose regulation (Ramachandran et al., 2018). This study
examines the prevalence of high blood glucose among individuals with known
diabetes and explores sociodemographic and intervention-related determinants of
poor glycaemic control.

Materials and Methods

This study analysed data from the National Health and Morbidity Survey: Non-
Communicable Diseases 2023 (NHMS 2023), a nationally representative cross-
sectional survey with a complex sampling design. Respondents with known
diabetes were included, and data collection involved structured questionnaires and
capillary blood glucose measurement using the Accu-Chek® portable blood test
system. High blood glucose prevalence was determined based on the Clinical
Practice Guidelines in Managing Type 2 Diabetes (6th edition), >11.1 mmol/l for
random blood glucose and >7.0mmol/l for fasting blood glucose. Descriptive
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statistics estimated prevalence, while multiple logistic regression identified
sociodemographic and intervention-related factors.

Results and Discussion

A total of 1,449 respondents were included in the study, with majority aged above
60 years. The overall prevalence of high blood glucose was 57.1% (95% Cl: 53.5 -
60.6). Respondents from others ethnic had the highest prevalence of high blood
glucose at 79.7%, while the highest prevalence among age groups was observed in
aged 40-49 years (63.4%) (Table 2). Multivariable analysis revealed that ethnicity
was a significant determinant of high blood glucose. Compared to Bumiputera
Sabah & Sarawak, Malays (aOR = 2.195, p = 0.001), Indians (aOR = 2.703, p = 0.002),
and "Others" (aOR = 5.643, p < 0.001) had significantly higher odds of poor
glycemic control.

Table 1: Socio-demographic for Known Diabetes (N=1,449)

Characteristics Unweighted Count %
Gender
Male 611 42.2
Female 838 57.8
Age Group (Years)
<40 57 3.9
40 - 49 155 10.7
50 - 59 344 23.7
>60 893 61.6
Ethnicity
Malay 912 62.9
Chinese 201 13.9
Indian 170 1.7
Bumiputera Sabah & Sarawak 139 9.6
Others 27 1.9

Table 2: Prevalence of High Blood Glucose among Known Diabetes and Association
Factors

Characteristics | Unweighted | Estimated | Prevalence 95% Cl aOR 95% Cl p-
Count population (%) value
Malaysia 628 864,898 57.1% 53.5 -
60.6
Age Group
(Years)
<40 32 74,500 50.1% 31.5 - Ref
68.5
40 - 49 100 160,445 63.4% 53.3 - 1.730 | 0.722- | 0.219
72.5 4.146
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50 - 59 215 404,615 62.5% 56.1 - 1.661 | 0.731- | 0.225
68.5 3.774

>60 474 510,886 52.9% 48.4 - 1.121 | 0.504- | 0.779
57.4 2.492

Ethnicity

Malay 539 717,728 60.4% 56.1 - 2.195 | 1.378 - | 0.001
64.5 3.496

Chinese 97 168,448 46.3% 36.3-56 | 1.242 | 0.683- | 0.477

2.261

Indian 104 160,170 65.3% 54.7 - 2.703 | 1.450- | 0.002
74.5 5.038

Bumiputera 66 73,742 41.0% 31.0 - Ref

Sabah & 51.8

Sarawak

Others 15 30,358 79.7% 63.9 - 5.643 | 2.284- | 0.000
89.7 13.944

SMBG

Yes 344 480,453 61.0% 55.0 - 1.180 | 0.840- | 0.468
66.6 1.658

No 475 665,139 54.5% 50.0 - Ref
59.0

Despite receiving various interventions, poor glycaemic control remains prevalent,
indicating challenges in adherence and intervention effectiveness. The lack of
significant association between self-monitoring of blood glucose (SMBG) and
glycaemic control suggests difficulties in interpreting and utilising glucose
readings*. Ethnic disparities further highlight the need for culturally tailored
diabetes management strategies®. Addressing healthcare system barriers,
medication affordability, and patient engagement is crucial. Future interventions
should emphasise personalised education, behavioural support, and targeted
strategies to improve adherence and overall diabetes management outcomes.

Conclusion

High blood glucose remains prevalent among individuals with known diabetes, with
significant ethnic disparities observed. Despite receiving lifestyle interventions,
many individuals fail to achieve optimal glycaemic control. Ethnicity emerged as a
key determinant, emphasising the need for culturally tailored diabetes
management programmes to improve long-term health outcomes and reduce
diabetes-related complications
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Summary

This 2024 study in Batang Padang District, Perak, Malaysia, analysed 166 dengue
cases to identify factors associated with delayed diagnosis, defined as confirmation
occurring >4 days after symptom onset 2. 39.2% of patients experienced delayed
diagnosis. The average time from symptom onset to diagnosis was significantly
longer for delayed cases (5.4 days) compared to those diagnosed earlier (2 days)
(p<0.001). Rapid test results were significantly associated with delayed diagnosis,
with negative NS1 and positive IgM tests showing higher proportions of delay.
Notably, sociodemographic factors (gender, ethnicity, residence, working status,
healthcare facility type and the type of dengue case) did not significantly
influence diagnostic delay. These findings highlight the impact of diagnostic
limitations on timely dengue confirmation.

Keywords
Dengue, delayed diagnosis, secondary data, prevalence, Batang Padang.

Introduction

Dengue fever is a major public health concern in Malaysia, where recurring
outbreaks place a significant burden on healthcare systems. The disease is caused
by the dengue virus and transmitted to humans through the bite of infected Aedes
mosquitoes. Dengue can range from mild, self-limiting febrile illness to severe,
life-threatening complications such as dengue haemorrhagic fever and dengue
shock syndrome. Early diagnosis is crucial for effective disease management and
reducing the risk of severe complications'. Batang Padang District recorded almost
40% of dengue cases with delayed diagnosis in 2024, and this figure is steadily
increasing annually. The tendency of patients to delay seeking treatment at
healthcare facilities and self-medicate contributes to this issue. Identifying factors
influencing delayed diagnosis can aid in developing targeted interventions to
improve timely dengue detection and management. This study aims to assess the
prevalence and determinants of delayed diagnosis among dengue patients in
Batang Padang District, Perak, a region with endemic dengue transmission. The
findings will contribute to a better understanding of the challenges in dengue
diagnosis and inform strategies to improve public health outcomes.

Materials and Methods

This study was a retrospective cross-sectional analysis using secondary data from
the Batang Padang District E-Dengue system to investigate factors associated with
delayed dengue diagnosis in 2024. The study included dengue patients with a
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confirmed diagnosis and recorded symptom onset date. Delayed diagnosis was
defined as laboratory confirmation received four or more days after the reported
onset of symptoms2. The analysis included sociodemographic variables (gender,
age, ethnicity, residence, working status, healthcare facility type) and diagnostic
factors, specifically NS1 and IgM rapid test results. Descriptive statistics were used
to determine the prevalence of delayed diagnosis. Chi-square tests were employed
to examine the relationships between delayed diagnosis and the various
independent variables. Additionally, an independent t-test was used to analysed
continuous variables. A p-value of less than 0.05 was considered statistically
significant. All data analysis was conducted using IBM SPSS version 29.0.

Results and Discussion

This study, based on 2024 E-Dengue data from Batang Padang District, Perak,
Malaysia, found that among 166 confirmed dengue cases, 39.2% experienced
delayed diagnosis. The mean time to confirmation for delayed cases was 5.4 + 1.7
days, significantly longer than 2.0 + 0.9 days for early diagnoses (p < 0.001). Rapid
test results were significantly associated with diagnostic delay. Patients with
negative NS1 results had a higher likelihood of delayed diagnosis (50.0%) compared
to those with positive NS1 results (32.7%; p = 0.025). Likewise, patients who tested
positive for IgM had a significantly greater proportion of delayed diagnosis (57.5%)
than those who tested negative (25.8%; p < 0.001). These findings suggest
challenges in test interpretation, particularly when results are discordant or
inconclusive. Importantly, sociodemographic factors—such as gender, ethnicity,
place of residence, employment status, and type of healthcare facility—as well as
the classification of the dengue case (outbreak-related vs. isolated), were not
significantly associated with diagnostic delay. The timing of testing plays a critical
role: testing too early may yield false-negative IgM results, while testing too late
may miss the NS1 detection window. In individuals with previous dengue exposure,
altered immune responses may also impact the accuracy of both NS1 and IgM test
results. These results underscore the impact of diagnhostic limitations on timely
dengue confirmation. Further research is warranted to understand the underlying
reasons for these challenges and to develop strategies to mitigate them. Potential
solutions include alternative diagnostic approaches—such as combining NS1 antigen
and IgM antibody tests—to increase detection across different stages of infection,
and improved training for healthcare providers to enhance test interpretation skills.
In addition, public health efforts aimed at encouraging early medical consultation
for febrile illnesses could help reduce diagnostic delays®#. These may involve
community education campaigns to raise awareness about the importance of
prompt medical attention during suspected dengue infections, particularly during
outbreaks. Improving access to healthcare and reducing barriers to utilization are
also essential for facilitating early diagnosis and timely treatment.
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Table 1: Descriptive and bivariate analysis of delayed diagnosis among patients
with Dengue, registered in e-Dengue for Batang District, Perak, in 2024. n=166

Delayed diagnosis
Variables Overall No Yes p-value
n (%) n (%) n (%)

From onset to
diagnosis (day) 166 101 65

Mean (£SD) 3.4(0.2) 2.0(0.9) | 5.4 (1.7) <0.001
Type of case

Outbreak 102 (61.4) 59 (57.8) | 43 (42.2)

Isolated 64 (38.6) 41 (64.1) 23 (35.9) 0.425
Place of residence

Urban 119 (71.7) 73 (61.3) | 46 (38.7)

Rural 47 (28.3) 27 (57.4) 20 (42.6) 0.644
Gender

Male 105 (63.3) 63 (60.0) | 42 (40.0)

Female 61 (36.7) 37 (60.7) 24 (39.3) 0.934
Age group (years)

<19 45 (27.1) 24 (53.3) 21(46.7)

20-59 95 (57.2) 59 (62.1) 36 (37.9)

> 60 26 (15.7) 17 (65.4) 9 (34.6) 0.516
Ethnicity

Malay 58 (34.9) 34 (58.6) 24 (41.4)

Chinese 41 (24.7) 30 (73.2) 11 (26.8)

Indian 41 (24.7) 24 (58.5) 17 (41.5)

Orang Asli 18 (10.8) 7 (38.9) 11 (61.1)

Others 8 (4.8) 5 (62.5) 3 (37.5) 0.170
Working status

Working 89 (53.6) 55 (61.8) 34 (38.2)

Not Working 77 (46.4) 45 (58.4) 32 (41.6) 0.659
Place of treatment

Public clinic & 105 (63.3) 58 (55.2) | 47 (44.8)

Hospital

Private clinic & 61 (36.7) 42 (68.9) 19 (31.1) 0.084

Hospital
Rapid Test (NS1)

Negative 68 (41.0) 34 (50.0) | 34 (50.0)

Positive 98 (59.0) 66 (67.3) | 32 (32.7) 0.025
Rapid Test (IgM)

Negative 93 (56.0) 69 (74.2) | 24 (25.8)

Positive 73 (44.0) 31 (42.5) | 42 (57.5) <0.001
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Conclusion

Delayed diagnosis of dengue remains a concern in Batang Padang District, affecting
nearly 40% of cases. The findings suggest that diagnostic challenges, particularly
reliance on NS1 and IgM tests, contribute to delays. Improving early detection
requires a more integrated diagnostic approach, such as combining rapid tests with
clinical assessments or PCR testing. Public health efforts should focus on raising
awareness and improving access to timely healthcare. Further research is needed
to address healthcare system barriers and strengthen dengue case management
strategies for better patient outcomes in Malaysia.
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Summary

This study examines the relationship between weight status, physical activity,
sedentary behaviour, and depression among Malaysian adolescents. Using data
from the 2022 National Health and Morbidity Survey (NHMS), a cross-sectional
analysis of 33,523 secondary school students was conducted. The prevalence of
depression was 26.9%, with higher odds among female and older adolescents.
Increased sedentary behaviour and obesity were significantly associated with
depressive symptoms. Conversely, Chinese and Indian adolescents exhibited lower
depression risk. These findings highlight the need for targeted public health
interventions and clinical guidelines to address adolescent mental health,
emphasizing the role of physical activity and healthy lifestyle habits.

Keywords
Depression, sedentary behaviour, obesity, adolescents, NHMS

Introduction

Adolescence is a critical developmental stage characterised by increased
vulnerability to common health issues, such as obesity and mental health disorders.
Recent estimates suggest that approximately 21.3% of children and adolescents
experience depression or depressive symptoms, a figure that has steadily risen
over time'. This study examines the relationship between weight status, physical
activity, sedentary behaviour, and depression in adolescents.

Materials and Methods

The study analysed data from the 2022 National Health and Morbidity Survey
(NHMS): Adolescent Health Survey, employing a nationwide cross-sectional design
with two-stage stratified random sampling. The sample comprised secondary
school students. Depression was assessed using the Patient Health Questionnaire
(PHQ-9), with a score of 10 or higher indicating depression. Physical activity was
defined as engaging in at least 60 minutes of physical activity per day, a minimum
of five days per week, summing up all the time spent in any kind of physical
activity each day. Sedentary behaviour was characterised as spending three or
more hours per day on leisure activities such as watching television, playing
computer games, socialising, or browsing the internet. Weight status was
determined through anthropometric measurements and classified based on WHO
2007 Growth Reference Data. Data analysis involved descriptive and complex
sample logistic regression using SPSS version 26.0.
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Results and Discussion

The study included 33,523 adolescents, with a depression prevalence of 26.9%.
Depression was more prevalent among females (36.1%, 95% Cl: 34.58-37.68)
compared to males (17.7%, 95% Cl: 16.69-18.67). Higher depression prevalence was
also observed among physically inactive individuals (27.8%, 95% Cl: 26.71-28.99)
and those exhibiting sedentary behaviour (31.0%, 95% Cl: 29.79-32.25). Additionally,
overweight adolescents had an elevated prevalence of depression (28.3%, 95% ClI:
26.41-30.30). Multiple logistic regression analysis indicated that female
adolescents (AOR: 2.66, 95% Cl: 2.46-2.87) and older adolescents exhibited a
higher likelihood of experiencing depression. Conversely, Chinese (AOR: 0.58, 95%
Cl: 0.48-0.69) and Indian adolescents (AOR: 0.67, 95% Cl: 0.54-0.82) demonstrated
a lower probability of depression. Furthermore, depression was positively
associated with increased sedentary behaviour (AOR: 2.01, 95% Cl: 1.85-2.18) and
obesity (AOR: 1.12, 95% Cl:

Table 1: Prevalence of depression by Socio-demographic, Physical activity,
Sedentary and Weight Status (n=9103)

Socio- Count 95% Confidence
demographic (n) Estimated | Prevalence Interval
characteristic Population (%) Lower Upper
Overall 9103 556498 26.9 25.84 27.96
Sex

Male 2682 182847 17.7 16.69 18.67
Female 6421 373651 36.1 34.58 37.68
Age

13 1704 101399 22.6 21.18 24.02
14 1882 117524 27.2 25.58 28.83
15 1802 112513 27.0 25.08 28.94
16 1882 110606 28.4 26.61 30.16
17 1833 114456 30.1 28.22 31.95
Ethnicity

Malay 6504 373425 28.7 27.46 29.89
Chinese 1065 77209 20.6 18.31 23.05
Indian 328 24848 20.2 17.59 23.04
Other 77 67843 30.5 27.07 | 34.13
Bumiputeras

Others 229 13172 28.6 23.44 34.38
Physically

active

Yes 1697 103936 23.5 22.13 24.93
No 7398 452143 27.8 26.71 28.99
Sedentary

Behaviour

Yes 6988 426798 31.0 29.79 32.25
No 2099 128549 18.7 17.53 19.91
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Weight Status

Thinness 581 37921 22.0 19.86 24.28
Normal 5591 344164 27.2 26.02 28.46
Overweight 1539 94794 28.3 26.41 30.30
Obese 1371 78987 26.9 25.10 28.79

1.01-1.23). The heightened risk of depression among female and older adolescents
aligns with previous research findings®3. Additionally, sedentary behaviour
exhibited a strong association with depressive symptoms among Malaysian
adolescents, consistent with a prior study involving 67,077 adolescents from low-
and middle-income countries, which reported a 20% increased likelihood of
depressive symptoms among those engaging in sedentary activities for three or
more hours daily*. Moreover, the present study identified a significant positive
association between obesity and depression, corroborating previous Malaysian
studies that have similarly demonstrated a strong association between obesity and
depression, with a higher body mass index (BMI) linked to increased depressive
symptoms among schoolchildren®. Notably, depression may not only result from
obesity but may also contribute to its development, emphasising the bidirectional
nature of their relationship.

Table 2: Factor Associated with depression among School-going Adolescents in
Malaysia

Socio- Crude OR Adjusted OR

demograp 95% 95%

hic Exo(B Confidence Pl- Confidence p-value
characteri xp(B) Interval value Interval

stic Lower | Upper Exp(B) | Lower | Upper

Sex

Male 1 1

Female 2.64 2.44 2.84 | <0.001 2.66 2.46 2.87 <0.001
| Age

13 1 1

14 1.47 <0.001 1.19 1.08 1.32 <0.001
15 1.28 1.42 | <0.001 1.13 1.00 1.27 <0.001
16 1.27 <0.001 1.19 1.06 1.33 0.042
17 1.36 <0.001 1.29 1.16 1.44 0.003
Ethnicity

Malay 1 1

Chinese 0.64 0.55 0.76 | <0.001 0.58 0.48 0.69 <0.001
Indian 0.63 0.52 0.75 | <0.001 0.67 0.54 0.82 <0.001
Other 1.09 0.92 1.30 0.318 1.09 0.92 1.29 0.295
Bumiputer

as

Others 1.00 0.76 1.31 0.982 1.02 0.78 1.34 0.874
Physically

active

Yes 1 1

No 1.26 1.17 1.35 | <0.001 1.05 0.97 1.13 0.208
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Sedentary

Behaviour

Yes 1.96 1.80 2.12 | <0.001 2.01 1.85 2.18 <0.001
No 1 1

Weight

Status

Thinness 0.75 0.66 0.85 | <0.001 0.91 0.81 1.03 0.138
Normal 1 1

Overweight | 1.06 0.96 1.16 0.269 1.10 0.99 1.22 0.064
Obese 0.98 0.89 1.08 0.741 1.12 1.01 1.23 0.030
Conclusion

One in four Malaysian adolescent experiences depression, with risk factors
including gender, age, sedentary behaviour, and obesity. These findings
underscore the importance of public health interventions targeting these factors,
along with the development of clinical practice guidelines for adolescent health.
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Summary

This study investigates the impact of age and employment status on e-cigarette
use in Malaysia. The findings reveal that younger age groups are more likely to use
e-cigarettes than older groups. Additionally, unemployed individuals and students
exhibit significantly higher odds of e-cigarette use. These insights emphasise the
need for targeted public health strategies and regulatory interventions to address
the growing trend of vaping among vulnerable populations.

Keywords
E-cigarettes, Age, Employment Status, Malaysia, Health Behaviour

Introduction

E-cigarette use has become increasingly prevalent in Malaysia, especially among
younger individuals. These devices are often marketed as a safer alternative to
traditional cigarettes, yet they deliver nicotine and other harmful substances
through aerosol, posing significant health risks'. The popularity of e-cigarettes
among adolescents and young adults is partly driven by social influence, perceived
harm reduction, and easy availability?. Demographic factors, particularly age and
employment status, have been found to influence e-cigarette usage. Younger
individuals, especially those who are unemployed or in non-permanent job
situations, are more prone to initiate and maintain e-cigarette use3. Understanding
these associations is critical to informing targeted health interventions and public
policy. This study aims to investigate how age and employment status predict e-
cigarette use among the Malaysian population using data from a national health
survey.

Materials and Methods

This study analysed data from the NHMS 2023, a cross-sectional survey of 1,951
participants aged 15 years and older. Stratified sampling ensured representation
across demographics and regions. The primary variables were age (grouped as 15-
24, 25-34, 35-44, and above) and employment status (full-time, part-time,
unemployed, and students). Binary logistic regression was used to assess the
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relationship between these variables and current e-cigarette use. Statistical
significance was set at p<0.05, and SPSS version 22.0 was used for all analyses.

Results and Discussion

Statistical analysis revealed that age and employment status were significantly
associated with current e-cigarette use. Respondents aged 15-24 years had higher
odds of e-cigarette use compared to those aged 35 and above, with an unadjusted
OR of 3.95 (95% Cl: 2.70, 5.78) and an adjusted OR (AOR) of 3.21 (95% Cl: 2.08,
4.95, p<0.001). The 25-34 age group also showed increased likelihood (OR=2.89,
95% Cl: 1.96, 4.27; AOR=2.43, 95% CI: 1.61, 3.67, p<0.001). In contrast, older age
groups had significantly lower odds of use.

Compared to those in full-time employment, unemployed individuals had
significantly higher odds of e-cigarette use (OR=2.56, 95% Cl: 1.65, 3.96; AOR=2.25,
95% Cl: 1.40, 3.62, p=0.001). Similarly, students had increased odds (OR=2.34, 95%
Cl: 1.30, 4.21; AOR=2.01, 95% Cl: 1.15, 3.51, p=0.014). No significant association
was observed for part-time or homemaker/unpaid workers after adjustment.

These findings align with global evidence linking youth unemployment and
increased e-cigarette use*>. The elevated prevalence of e-cigarette uses among
youth and the unemployed calls for targeted interventions. Educational campaigns
focusing on the health risks of vaping, stricter advertising regulations, and support
for mental health and employment opportunities are critical. Tailored approaches
addressing the unique vulnerabilities of students and unemployed youth can help
curb the rising trend of e-cigarette use.

Table 1: Descriptive Results of E-Cigarette Use by Age Group and Employment
Status

Variable Frequency | Weighted Prevalence 95% Cl
(n) Population (%)

Age Group (years)

15-24 196 556,878 12 10.11 - 14.29
25-34 367 1,138,576 21 18.45-23.84
35-44 489 1,241,276 25 22.47 - 27.62
45-54 365 822,311 24 21.51-26.60
55-64 337 558,005 17.3 14.97 - 20.00
65-74 162 187,130 11.3 9.30-13.57
75 and above 35 37,996 6.4 4.31-9.39

Employment Status
Government employee 170 287,060 17.4 14.35-20.96
Private employee 869 2,319,793 27.4 25.09 - 29.78
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Self-employed 499 1,201,931 32.5 29.24-35.96
Unpaid worker

/Homemaker/Caregiver 35 87,787 2.3 1.48-3.65
Retiree 142 203,434 16.6 13.57 - 20.17
Student 17 57,037 2.6 1.54-4.30
Not working (Unemployed) 213 372,587 13.3 10.96 - 15.98

Table 2: Association of Age and Employment Status with E-Cigarette Use

Variable Unadjusted OR Adjusted OR p-value
(95% CI) (95% Cl)

Age Group (years)
15-24 3.95 (2.70, 5.78) 3.21 (2.08, 4.95) <0.001
25-34 2.89 (1.96, 4.27) 2.43 (1.61, 3.67) <0.001
35 and above 1.00 (Reference) 1.00 (Reference) -
Employment Status
Unemployed (Not working) 2.56 (1.65, 3.96) 2.25 (1.40, 3.62) 0.001
Student 2.34 (1.30, 4.21) 2.01 (1.15, 3.51) 0.014
Part-time 1.31 (0.78, 2.21) 1.19 (0.68, 2.09) 0.540
Homemaker/Unpaid/Retired 0.94 (0.55, 1.61) 0.86 (0.48, 1.55) 0.620
Full-time (Reference) 1.00 (Reference) 1.00 (Reference) -

Conclusion

Age and employment status are significant predictors of e-cigarette use in Malaysia,
with younger individuals and the unemployed being the most affected. Targeted
public health strategies, including education, regulation, and socioeconomic
support, are essential to mitigate vaping’s health impact on these vulnerable
groups.
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Summary

Dengue poses an ongoing public health challenge in Malaysia, prompting the
adoption of early warning tools like the Dengue Model Forecasting Satellite-based
System (D-MOSS). This study assessed user acceptance of D-MOSS among 32 dengue
control stakeholders via a structured survey. Results showed strong understanding
of system features, with strengths including forecasting accuracy, outbreak
preparedness support, and interface usability. Key concerns were forecast
reliability, technical performance, and spatial resolution. Suggested enhancements
included customisable resolution, improved interface, and integrated planning
tools. Overall, D-MOSS was positively received as a valuable decision-support
system for proactive dengue surveillance and control in Malaysia.

Keywords
Dengue fever, early warning tool, stakeholder feedback, D-MOSS, predictive
analytics

Introduction

Dengue remains a major public health issue in Malaysia, with recurring outbreaks
despite ongoing control measures’2. The complex interplay of climate,
demographics, and socioeconomic factors makes outbreaks difficult to predict.
Early warning systems, such as the D-MOSS satellite-based forecasting model, offer
a proactive approach to dengue control by predicting outbreak risks and guiding
timely interventions. While D-MOSS has shown success in other countries, its
adoption in Malaysia remains under-evaluated®. This study assesses user
acceptance of D-MOSS among public health stakeholders, focusing on its usability,
strengths, limitations, and improvement areas to ensure its effective integration
into national dengue surveillance efforts.

Materials and Methods
A cross-sectional study was conducted to assess user acceptance of the D-MOSS
dengue forecasting system among 32 stakeholders from Malaysia’s Ministry of
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Health, including vector control officers at national, state, and district levels.
These individuals were directly involved in dengue surveillance and response, with
experience using D-MOSS in operational settings. Participants were recruited
through universal sampling and completed a structured survey comprising of both
close and open ended questions. The questionnaire, adapted from the System
Usability Scale*, which covered five domains namely: system usability and
comprehension, strengths and challenges, accessibility, anticipated impact, and
improvement suggestions. Data was analysed descriptively alongside thematic
analysis using R programming software

Results and Discussion

The study revealed high levels of user comprehension and usability for the D-MOSS
dengue forecasting system. All participants accurately understood the outbreak
thresholds and exceedance probabilities, while 94% found the interface easy to
interpret. Nearly all users (97%) reported they could effectively use the forecast
graphs and data for reporting, reflecting strong usability and system clarity. Key
strengths highlighted included the model’s forecasting capabilities (66%), its role in
outbreak preparedness (22%), and its user-friendly interface (12%). Participants
appreciated the extended forecast period, which facilitated strategic planning,
and found the visual outputs—particularly the graphical data representations—
valuable for interpreting outbreak trends. However, concerns about forecast
reliability (54%) and system performance (27%) were noted. Users cited delays,
poor responsiveness, and connectivity issues, which could affect real-time usage.
The lack of localised data and inability to compare current forecasts with historical
trends were also seen as limiting factors (19%).

In terms of accessibility and implementation, Health Officers (50%), Liaison
Officers (30%), and Technical Staff (20%) were identified as key users. Social media
and community engagement platforms were the main suggested dissemination
channels. Users emphasised the model's usefulness in trend monitoring (45%),
geographical risk mapping (30%), and preventive planning (25%), supporting its
potential integration into Malaysia’s public health infrastructure. Anticipated
impacts included early intervention targeting high-risk areas, integration with
vaccination campaigns, and potential alignment with existing systems such as
SPWD. While 81% felt the forecasts were adequate, others suggested
improvements—mainly greater spatial granularity, interface optimisation,
comparative features, and tools for planning and monitoring interventions. Figure
1 describes the responses of the participants to the various domains.
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Figure 1. Participants responses towards the various domains about the D-MOSS system

Conclusion

D-MOSS was well-received by stakeholders for its usability and potential in dengue
outbreak management. While users valued its forecasting features, concerns about
accuracy, data granularity, and system performance highlight areas for
improvement. Refining these aspects will enhance its integration into Malaysia’s
public health system and strengthen dengue prevention efforts.
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Summary

This study aimed to determine the prevalence of hypertension and its associated
risk factors among indigenous adults in Malaysia. Between July and September
2022, a total of 9,216 indigenous adults aged 18 years and above were assessed
through home-based interviews and clinical examinations, which included blood
pressure and anthropometric measurements.

Keywords
Hypertension, Risk factors, Indigenous peoples, Malaysia

Background

Hypertension is ranked as one of the three leading risk factors for global disease
burden, followed by tobacco smoking and alcohol use. It is also reported to be
more prevalent in low- and middle-income countries'. Globally, indigenous peoples
experience both socioeconomic and health disadvantages?.

Indigenous peoples of Peninsular Malaysia, or commonly known as ‘Orang Asli’,
constitute less than 1% of the total population. According to the National Health
and Morbidity Survey (NHMS) 2019, the prevalence of hypertension among adults in
the general population in Malaysia was 30.0%3. As indigenous peoples are
socioeconomic marginalized and have limited access to healthcare, it is imperative
to determine the distribution of hypertension and its predictive factors among the
indigenous peoples.

Methods

This study employed a cross-sectional survey with a two-stage stratified cluster
sampling design. To ensure national representativeness, stratification was done by
locality (the primary stratum - urban, fringe, remote) and tribe (the secondary
stratum - Senoi, Proto-Malay, Negrito). Villages were randomly selected within
each stratum, and all eligible respondents from the selected villages were included.
Hypertension was operationally defined as either a self-reported diagnosis, or
having a systolic blood pressure measurement of >140 mmHg and/or >90 mmHg for
the diastolic pressure reading during the field survey. This survey utilised a face-
to-face interview method using the WHO STEPS instrument. The Omron Japan
Model HEM-907 was used for blood pressure assessment.
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Multiple logistic regression was performed to identify factors associated with
hypertension, with statistical significance set at p < 0.05. Ethics approval was
granted from The Medical Research and Ethics Committee (MREC).

Results and Discussion

A total of 9,216 respondents answered the hypertension module. The prevalence of
hypertension among the Indigenous adults aged 18 years and above was 31.5%
(Table 1). Males had a higher prevalence of hypertension (34.0%) compared to
females (29.6%). The prevalence of hypertension increased with age and peaked
among those aged 70 years and above (73.7%).

The adjusted multivariate analysis (Figure 1) revealed that male sex (aOR = 1.55,
95% Cl: 1.31, 1.84), increasing age (aOR for 60 years and above = 19.58, 95% Cl:
14.12, 27.17), overweight (aOR = 1.29, 95% Cl: 1.04, 1.61), obesity (aOR = 2.33,
95% Cl: 1.95, 2.79), and abdominal obesity (aOR = 1.39, 95% ClI: 1.15, 1.69) were
significantly associated with hypertension. Interestingly, traditional risk factors
such as diabetes, dyslipidaemia, alcohol consumption, and tobacco smoking were
not statistically significant in multivariable analysis. This may suggest underlying
collinearity with obesity or the presence of unmeasured confounders such as
dietary salt intake, physical inactivity, or stress.

These findings underscore the need for culturally adapted interventions targeting
weight management and early screening among high-risk subgroups, particularly
older men.

Table 1: Hypertension Prevalence by Sociodemographic Subgroups (n = 9,216)

Variables Respondent Count (n) Est. Population Est. Prevalence (95% Cl)
Overall 2,916 34,077 31.50 (26.87, 36.53)
Locality
Remote 1,282 7,701 30.94 (25.23, 35.42)
Fringe 1,376 25,996 31.66 (22.68, 41.84)
Urban 258 380 31.97 (27.12, 37.98)
Sex
Female 1,551 18,195 29.58 (24.91, 34.71)
Male 1,365 15,882 34.03 (29.26, 39.15)
Age-group
18-29 397 4,019 10.76 (8.35, 13.75)
30-39 596 6,151 23.01 (18.81, 27.84)
40-49 696 7,865 42.78 (36.18, 49.65)
50-59 635 8,112 56.41 (47.74, 64.70)
60+ 592 7,929 70.04 (64.16, 75.32)
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Tribe
Senoi 1,206 17,834 31.49 (27.81, 35.42)
Proto-Malay 1,027 15,532 31.48 (22.68, 41.84)
Negrito 683 711 32.31 (27.12, 37.98)
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Figure 1: Factors associated with hypertension among indigenous adults living in Malaysia

Conclusion

In this national sample of indigenous adults, hypertension was primarily driven by
age and obesity, with traditional lifestyle factors playing a lesser role than
expected. These findings highlight the importance of shifting prevention efforts
toward culturally adapted, body weight-focused interventions.
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Summary

Rheumatic heart disease (RHD) is a potential life-threatening condition that causes
long-standing public health concerns. Echocardiography is a reliable diagnostic and
screening technique for many cardiovascular conditions, including RHD. It is
commonly used in a tertiary care facility worldwide but less so in the community
setting. The primary aim for this study was to introduce and elaborate on the
echocardiography screening for RHD that was implemented by a Malaysian primary
care clinic in Penampang district, we also set out to present the uptake of the
service in its initial years of establishment, as well as the challenges faced. In the
case of RHD, the key to reducing premature mortality and morbidity related to
RHD is early detection and prompt management through an empowered health
system.

Keywords
Rheumatic heart disease, echocardiographic screening, primary care, community
health, Sabah, Borneo Island

Introduction

This study aimed to determine the prevalence of RHD among school-going children
aged 5-20 years old from April 1, 2020, to May 31, 2021 in Penampang, Sabah, with
the goal of early intervention by actively screening for cases of CRHD to prevent
complications. It also serves as a platform to educate the public and raise
awareness of CHRD among children and parents in Penampang, aiding in early
detection and providing secondary prophylaxis to prevent the severity and
progression of the disease.

Materials and Methods

In the first part of this study, document review and desk research were conducted
to compile relevant information about the conceptualization and implementation
of this service such as ongoing advocacy efforts involving collaboration between
district health and education officials, village headmen and non-government
organizations. In this program, Figure 1 shows the flow of the screening protocol.
Parents or caretakers who consented to their children's participation were briefed
on this study. A data collection form was used to capture the following details:
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Name, ldentification/Birth Certificate number, age, gender, education status,
ethnic group, nationality, home address, school, as well as any history of medical
illness.an involving Following that, we obtained secondary data on the
echocardiographic screening service from its first implementation in April 2020
until May 2021 to examine the uptake and patient profile. Primary care-based
ECHO was started at Penampang Health Clinic and expanded to five other
government health clinics throughout the Penampang district over the 13-months
period. They will be further evaluated with formal echo at the Pediatric
Cardiology Hospital Queen Elizabeth Il. The evaluation in our Centre will be based
on the 2012 World Heart Federation guidelines for echocardiographic diagnosis of
RHD. The data were analyzed using the Statistical Package for Social Sciences
(SPSS) 28.0, and all data were described using uni-variate descriptive statistics and
frequency distributions.

Results and Discussion

From April 2020 to May 2021, a total of 189 echocardiographic screenings were
conducted by primary care doctors using handheld ultrasound. Most of the
screened children resided in the urban and suburban areas of Penampang. None of
the screened children from the rural had a documented history of congenital heart
diseased. Of the 189 children screened, 19 (10.1%) were found to have cardiac
anomalies and were referred for a formal echocardiogram. Of the 19 children, 12
were seen at the pediatric cardiology department of Queen Elizabeth Hospital
while 7 defaulted follow-ups. 8 of the 12 children were diagnosed with definite
RHD (with Mitral Regurgitation) and given monthly IM Benzathine Penicillin and
follow-up appointments. Two children had borderline RHD (one had trivial Aortic
Regurgitation, and one had Trivial Tricuspid Valve/Pulmonic Regurgitation). 2
showed normal findings. Malaysia has a wide coverage of primary care services. In
the case of RHD, an untreated streptococcal throat infection often causes RHD.
Penicillin has been proven as an effective form of primary prevention. It is easily
accessible and affordable n most parts of the world. Studies have shown that
benzathine penicillin G injections successfully treat streptococcal infections.
Therefore, the administration of benzathine penicillin G injection can prevent the
onset of rheumatic fever and subsequently RHD.

Conclusion

Prevalence of RHD among 5-20 years old students is 10.1% by using community-
based handheld echocardiography screening. This community-based Echo screening
pilot project for RHD represents a good start to address neglected health concerns
in the community in the progress toward UHC. Community-based handheld
echocardiography is able to detect early and provide secondary prophylaxis to
prevent severe Rheumatic Heart Disease. Echocardiogram services provided by
primary care centers in suburban and rural areas are highly beneficial for patients
with poor access to specialized healthcare services due to their distance from
tertiary care facilities.
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Summary

This study developed a machine learning model to predict multimorbidity—defined
as having diabetes, hypertension, and hypercholesterolemia—using data from 9,811
Malaysian adults (NHMS 2019). Despite rising multimorbidity rates, few Malaysian
studies have applied machine learning to national health data. Twenty-three
demographic, socioeconomic, behavioral, and clinical variables were analyzed
using RapidMiner. To address data imbalance, SMOTE was applied. Among six
models, Deep Learning showed the highest accuracy (72.85%) and AUC (0.804).
Permutation Feature Importance identified age, socioeconomic status, lifestyle,
and body measurements as significant predictors. Findings support the use of
machine learning for early detection and targeted public health interventions.

Keywords
Multimorbidity, NHMS 2019, machine learning, deep learning, feature importance

Introduction

Multimorbidity, defined as the coexistence of at least two chronic conditions,
presents a significant challenge in public health due to its association with
increased healthcare burden, reduced quality of life, and higher mortality rates’.
In this study, multimorbidity is specifically defined as the presence of diabetes
mellitus (DM), hypertension, and hypercholesterolaemia. These three conditions
were chosen due to their high prevalence and well-documented interactions that
contribute to cardiovascular and metabolic complications?. As multimorbidity
continues to rise particularly among the Malaysian population, and given the
limited research applying machine learning for prediction using nationally
representative health data, this study aimed to develop a machine learning-based
predictive model using data from the 2019 National Health and Morbidity Survey
(NHMS 2019).

Materials and Methods

In line with previous studies showing the effectiveness of machine learning—
especially decision trees and neural networks—in predicting metabolic-related
conditions, this study applied similar methods to predict multimorbidity?. A total
of 9,811 Malaysian adults aged 18 and above from the NHMS 2019 dataset were
included. Twenty-three selected demographic, socioeconomic, behavioural, and
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clinical variables were used as predictors. Data pre-processing, model training, and
evaluation were conducted using RapidMiner. The dataset was randomly split into
training (70%) and testing (30%) sets. Due to class imbalance, the SMOTE technique
was applied to balance the training data*. Six machine learning models were
developed: Naive Bayes, Random Forest, Gradient Boosted Trees, Deep Learning,
k-Nearest Neighbors (k-NN), and Decision Tree. Model performance was evaluated
using accuracy, AUC, precision, sensitivity, specificity, and F-measure. This
approach aimed to enhance early identification of individuals at risk for
multimorbidity and support data-driven public health interventions in the
Malaysian context.

Results and Discussion

The results in Table 1 showed that Deep Learning achieved the highest accuracy
(72.85%) and AUC (0.804), making it the best-performing model for predicting
multimorbidity. Gradient Boosted Trees recorded the highest sensitivity (77.52%),
making it a strong alternative for identifying individuals with multimorbidity,
particularly useful in screening programmes. Conversely, Decision Tree had the
highest specificity (92.65%), indicating its strength in correctly identifying those
without the condition. These findings highlight the unique strengths of each model,
reinforcing the need to choose the appropriate method based on the intended use.

Table 1: Performance of machine-learning algorithms in multimorbidity prediction

Naive Random | Gradient | Deep k-NN Decision
Forest Boosted | Learning Tree
Trees
Accuracy (%) 72.08 72.80 71.40 72.85 63.45 67.15
AUC 0.779 0.799 0.796 0.804 0.635 0.641

Precision (%) 57.95 63.74 56.39 58.89 46.65 58.08

F Measure (%) | 63.91 56.13 65.29 64.81 41.38 28.82

Sensitivity (%) | 71.23 50.14 77.52 72.05 37.18 19.16

Specificity (%) | 72.53 | 88.84 | 68.15 | 73.28 | 77.41 92.65

Deep Learning outperformed other models due to its ability to learn complex,
nonlinear relationships in the data. Permutation Feature Importance (PFl), which is
particularly well-suited for Deep Learning models, was used to identify the most
influential predictors of multimorbidity. The analysis revealed that age,
socioeconomic factors (occupation, income, education), lifestyle behaviors
(physical activity, smoking), and anthropometric measures (height, waist
circumference) were the significant influential predictors. These findings align
with prior studies and support the importance of these variables in multimorbidity
risk>. Although Deep Learning showed the best overall performance, Gradient

321



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025
The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on
Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

Boosted Trees remains a competitive model due to its high sensitivity and
improved interpretability. This makes it more practical for public health
applications, especially when explainability is crucial for clinical and policy
decision-making.

Conclusion

This study demonstrates the potential of machine learning in predicting
multimorbidity risk, supporting early intervention and better healthcare planning.
It offers valuable insights for policymakers and clinicians. Future research should
validate findings across populations, integrate more risk factors, and enhance
model generalisability for real-world application.
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Summary

Mental health issues, particularly anxiety and depression, are rising in Malaysia,
especially post- Coronavirus Disease 2019 (COVID-19). A study of 990 public sector
workers at NIH Selangor found that higher income and Type B personality traits
were protective against anxiety and depression, while medical history and Indian
ethnicity increased risk. Data were collected via questionnaires, physical
assessments, and lab tests, and analysed using SPSS. The findings highlight the
need for targeted mental health initiatives that consider socioeconomic status,
medical history, and personality. Promoting awareness, reducing stigma, and
supporting high-risk groups can enhance employee well-being and workplace
productivity.

Keywords
mental health, depression, anxiety, public sector workers

Introduction

Mental health has become a major public health issue globally, with rising cases of
anxiety and depression notably affecting vulnerable groups in Malaysia, especially
in the aftermath of the COVID-19 endemic phase. Around 4.6% of Malaysians aged
15 and above experience mental health conditions, a figure that has doubled from
2019 to 2023'. Global increases in anxiety and depression are driven by social,
economic, and environmental factors?. Modern workplaces, driven by digitalisation
and an "always-on" culture, blur work-life boundaries, leading to chronic stress,
burnout, and increased anxiety and depression3. Despite growing awareness,
stigma and limited understanding still hinder people from seeking help. This study
seeks to identify the factors influencing mental health among public sector
workers at the National Institutes of Health (NIH) in Selangor.

Materials and Methods

This study is a secondary data analysis of a cross-sectional study involving 990
public sector workers who participated in the 2023 Komuniti Sihat Pembangunan
Negara (KOSPEN WOW) Wellness of Workers program. Participants were selected
via convenience sampling, as the program was part of routine health check-ups
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with no randomisation involved. Study tools comprised of questionnaire
administration, anthropometry measurements and biological samples collection.
The analysis encompassed various aspects, including sociodemographic and
socioeconomic backgrounds, medical and family histories, mental health scores,
personality traits, anthropometric measurements, and blood test outcomes.
Specifically, the Type A and Type B personality traits theory, developed by Meyer
Friedman and Ray Rosenman (4), classifies individuals by stress-related behaviours,
while mental health was assessed using the Depression Anxiety and Stress Scale 21
(DASS-21) scale to measure depression, anxiety, and stress (5). Statistical analysis
was performed using Statistical Package for the Social Sciences (SPSS) version 29.
Logistic regression analysis was employed to identify the key factors influencing
mental health (anxiety and depression).

Results and Discussion

Higher household income of RM4850-10959 (Adj. OR=0.34, 95% Cl: 0.18, 0.66, p
value=0.001) and >RM10960 (Adj. OR=0.26, 95% CI: 0.10, 0.66, p value=0.005) and
a Type B personality (Adj. OR=0.12, 95% CI: 0.06, 0.24, p value<0.001) were found
to be protective against anxiety, whereas having a medical history (Adj. OR=2.30,
95% Cl: 1.24, 4.27, p value=0.008) increased the likelihood of anxiety. Similarly,
Indian ethnicity emerged as a significant risk factor for depression (Adj. OR=4.10,
95% Cl: 1.523, 10.98, p value=0.005), while having a Type B personality served as
a significant protective factor (Adj. OR=0.18, 95% Cl: 0.07, 0.45, p value<0.001).
Higher income may reduce anxiety by improving healthcare access and easing
financial stress; while pre-existing health conditions can heighten anxiety due to
health-related concerns (6). Depression is more prevalent among the Indian
population in Malaysia, possibly due to socioeconomic challenges, stigma, and
healthcare disparities (7). Type B personality, being more relaxed and less
competitive, appears protective against both anxiety and depression.

Table 1: Factors associated with anxiety and depression among NIH public sector
workers, 2023

Multiple Logistic Regression

Anxiety Depression
Variable Adj. 95% Cl p Adj. 95% Cl p
OR value OR value

Sociodemographic
Age

<40 years old Reference

>40 years old 0.84 0.42,1.66 0.61
Gender

Female Reference

324



Malaysian Journal of Public Health Medicine, Vol. 25 (Suppl 2) 2025

The 12th National Public Health Conference in conjunction with 26th NIH Scientific Conference on

Embracing the New Era: Advancing Public Health Through Al and Digitalisation, 8-10 July 2025, The Everly Putrajaya

Male 0.79 0.33,1.85 0.58
Ethnicity
Reference

4.10

Non-Indian
Indian
Socioeconomic

Monthly household

income
<RM4849
RM4850 - RM10959
>RM10960

Reference
0.001*
0.005*

0.34
0.26

0.18, 0.66
0.1, 0.66
Medical history
No Reference
Yes 2.30 1.24,4.27 0.008* 2.14
Family history
No Reference
Yes 1.43 0.62,3.29 0.41 5.28
Social history
Smoking status
No Reference
Yes
Alcohol status
No Reference
Yes 1.34
Personality Type
A Reference
B 0.12 0.06, 0.24 <0.001* 0.18

Anthropometry

measurements

Waist circumference
Normal Reference
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1.53, 10.98 0.005*

0.95, 4.81  0.07

0.69, 40.47 0.11

0.28, 6.57 0.72

0.07, 0.45 <0.001*
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Obese - -

Body fat percentage 1.02 0.98,1.06 0.30 -

Body Mass Index

Underweight/normal Reference
Overweight - -

Obese - -

Conclusion

The findings reveal that mental health outcomes are strongly influenced by
socioeconomic background, medical history, and individual personality traits. This
underscores the importance of designing workplace mental health initiatives that
are customised to account for these specific factors. It is recommended to
implement focused interventions for high-risk individuals, encourage healthy living
through wellness programs, and cultivate an environment free from stigma to
support mental health—ultimately improving the well-being and productivity of
public sector workers.
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Summary

Recreational sites in Malaysia are increasingly frequented by the public, yet many
lack proper environmental hygiene and rodent control, exposing visitors to
zoonotic diseases such as leptospirosis. This outbreak investigation aimed to
describe the epidemiological characteristics, identifying the risk factors, and
control measures at one of the recreational sites in Perak. A total of 8 leptospirosis
cases were reported among 42 exposed contacts, yielding an attack rate of 19.05%.
Environmental sampling identified Leptospira spp in one water sample, supporting
the hypothesis of waterborne transmission. Control measures included voluntary
closure of premises, interagency engagement through Disaster Management
Committee at district level, community mobilization, rodent control, and
continuous health education. The findings underscore the importance of
coordinated multi-agency responses and community mobilization in outbreak
management.

Keywords
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Introduction

Leptospirosis is a globally distributed zoonosis caused by the Leptospira species,
commonly transmitted through water contaminated by urine of infected animals,
particularly rodents '. Outbreaks in tropical countries are often associated with
poor sanitation and environmental conditions at recreational sites 2. In July 2024,
one of a District Health Office in Perak identified a cluster of leptospirosis cases
linked to a popular riverside picnic area. This report presents the epidemiological
profile and environmental factors contributing to the outbreak, while highlighting
key lessons learned from managing the incident through a multi-agency
intervention approach.

Materials and Methods

The outbreak investigation commenced upon an e-Notification of leptospirosis
cases from health facilities in the responding district. The case definition included
individuals presenting with febrile illness and headache, myalgia, athralgia,
gastrointestinal symptoms who visited the implicated site between 4 July and 3
August 2024. Data collection included clinical interviews, active case detection
(ACD), structured environmental risk assessments and laboratory results.
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Environmental specimens, including water, soil and rodent samples, were analyzed
for the presence of Leptospira spp. Public health actions included voluntary
closure of the site, multi-agency vector and sanitation operations, community
engagement sessions, and health promotion campaigns3.

Results and Discussion

Eight cases were identified (4 confirmed by MAT, 4 probable with positive IgM),
affecting individuals aged 2 to 49 years. All cases had visited the same site within 1
to 9 days before symptom onset. The attack rate was 19.05%. Environmental
assessment revealed several risk factors including poor solid waste management,
uncontrolled rodent population, and untreated wastewater discharge into the river.
One of four water samples tested positive for Leptospira spp. Control actions such
as rodent trapping, environmental clean-up, and health education successfully
prevented further transmission. No new cases were detected as early as 3 weeks
since an outbreak was declared, and the outbreak was declared over after 42 days.

Conclusion

This outbreak underscores the importance of early risk assessment and coordinated
multi-agency response. Effective prevention in ecotourism hotspots requires strong
inter-agency collaboration, active community engagement, and continuous
environmental monitoring.
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Summary

Pre-hypertension, an early stage of high blood pressure, is influenced by
demographic, behavioural, and metabolic factors. This study examined its
prevalence and associated factors among adults in Malaysia aged 18 and above.
Males and older adults (40-59 and =60 years) had significantly higher odds of pre-
hypertension. Indian ethnicity was linked to a lower risk. Diabetes, high
cholesterol and higher BMI, especially obesity, increased the likelihood of pre-
hypertension, while current alcohol use reduced it. These findings highlight the
roles of sex, age, health conditions, and behavioural in pre-hypertension risk. Early
detection and targeted health education are recommended to prevent progression
to full-blown hypertension.

Keywords
Pre-hypertension, high blood pressure, adult, Malaysia

Introduction

Pre-hypertension is a clinical condition characterised by blood pressure readings
that are higher than normal but not yet in the hypertensive range. It serves as a
critical warning stage for the development of hypertension and related
cardiovascular complications. The global burden of hypertension is increasing, and
early identification of pre-hypertensive individuals is essential for timely
intervention and prevention. In Malaysia, the rising prevalence of non-
communicable diseases such as obesity, diabetes, and dyslipidaemia has drawn
attention to the early stages of blood pressure elevation. Multiple factors,
including demographic (age, sex), metabolic (diabetes, high cholesterol), and
behavioural (alcohol use, tobacco use), have been associated with pre-
hypertension, though findings across studies remain inconsistent. Understanding
the interplay of these risk factors within the Malaysian context is vital for targeted
public health strategies. Therefore, this study aimed to determine the prevalence
and factors associated with pre-hypertension among adults in Malaysia aged 18
years and above.

Materials and Methods

Secondary data was obtained from the National Health and Morbidity Survey (NHMS)
2023, a national household survey with a multi-stage stratified sampling technique’.
A total of 10,858 adults aged 18 and above responded by completing a self-
administered questionnaire and consenting to undergo clinical assessments,
including blood pressure measurement. Blood pressure measurements were taken
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using a digital blood pressure monitor (OMRON 907). Pre-hypertension was defined
as systolic blood pressure (SBP) of 120-139 mmHg and/or diastolic blood pressure
(DBP) of 80-89 mmHg. All hypertensive individuals were excluded in the sample in
order to meet the objective of the study. Complex sample design analysis was used
to estimate the prevalence, and complex sampling multivariable logistic regression
was used to determine factors associated with pre-hypertension. All analysis was
done using SPSS version 26.0.

Results and Discussion

A total of 6,805 non-hypertensive individuals were included in the study. The
overall prevalence of pre-hypertension was 56.5% (95% Cl: 54.3 - 58.7), which
represented 9,122,000 people based on weighted records. This study identified
several factors associated with pre-hypertension among Malaysian adults. Males
exhibited significantly higher odds of pre-hypertension (aOR = 2.13, 95% Cl: 1.78 -
2.56), consistent with findings from the PURE Malaysia Cohort Study, which
reported a higher prevalence of pre-hypertension among men compared to women
2, Indian ethnicity was found to be associated with a lower risk of pre-hypertension
compared to the reference group. This finding contradicts a previous nationwide
study, which reported no significant differences in the prevalence of hypertension
among the major ethnic groups?. This study showed that being older adults (40-59
and =60 years), having diabetes or high cholesterol increased the likelihood of pre-
hypertension. A parallel pattern has been found in an earlier study that
demonstrated the positive association between age, having diabetes, high
cholesterol and pre-hypertension “. Interestingly, findings indicate that current
alcohol use is associated with a reduced likelihood of pre-hypertension (aOR = 0.72,
95% Cl: 0.55 - 0.94). This is consistent with meta-analytic evidence suggesting that
light to moderate alcohol consumption (1-2 drinks per day) does not significantly
increase the risk of hypertension and may have neutral or even protective effects
on blood pressure >. Obese (aOR = 3.02, 95% Cl: 2.49 - 3.66) and overweight (aOR =
1.84, 95% Cl: 1.56 - 2.17) individuals had significantly higher odds of pre-
hypertension, aligning with the NHMS 2015, which found that obese and overweight
individuals had an adjusted odds ratio (aOR) of 3.43 and 1.97 respectively for pre-
hypertension compared to those with normal weight or underweight 4.

Table 1: Factors Associated with Pre-Hypertension among Adults in Malaysia

Variables aOR 95% ClI p-value
Sex
Male 2.13 1.78 - 2.56 <0.001*
Female (ref) 1.00 - -

Age Category

18-39 years (ref) 1.00 - -
40-59 years 1.92 1.62 - 2.27 <0.001 *
>60 years 3.25 2.39 - 4.41 <0.001*
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Variables aOR 95% ClI p-value
Ethnicity
Malay 0.78 0.52-1.19 0.247
Chinese 0.93 0.59 - 1.48 0.761
Indian 0.56 0.33-0.95 0.030*
Other Bumiputera 1.20 0.78 - 1.86 0.407
Others (ref) 1.00 - -

Household Income

B40 1.24 0.98 - 1.57 0.077
M40 1.25 0.98 - 1.58 0.070
T20 (ref) 1.00 - -

Diabetes Mellitus

Yes 1.42 1.07 - 1.87 0.014*
No (ref) 1.00 - -

High Cholesterol

Yes 1.19 1.00 - 1.42 0.047*

No (ref) 1.00 - -

Tobacco Use

User 1.18 0.91-1.53 0.221
Non-user(ref) 1.00 - -

Current Alcohol Use

Yes 0.72 0.55-0.94 0.018*

No (ref) 1.00 - -

BMI (WHO 1998 Classification)

Normal/ Underweight (ref) 1.00 - -
Overweight 1.84 1.56 - 2.17 <0.001*
Obese 3.02 2.49 - 3.66 <0.001 *

Note: aOR = Adjusted Odds Ratio; Cl = Confidence Interval; Ref = Reference category. *
Significant at p < 0.05.

Conclusion
This study highlights the significant influence of sex, age, metabolic and
behavioural factors on pre-hypertension, underscoring the need for early
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identification and intervention. Implement targeted health education and
screening programs focusing on high-risk groups especially males, individuals with
elevated BMI and chronic health conditions to prevent progression to hypertension.
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Summary

Electronic cigarettes (e-cigarettes), also known as "vapes,” have emerged as a
significant public health concern. This study compares the prevalence and
associated sociodemographic characteristics of e-cigarette use among adolescents
in Malaysia between 2017 and 2022, based on data from two national school-based
health surveys: the National Health and Morbidity Survey (NHMS) 2017 and NHMS
2022. The surveys revealed a notable increase in the prevalence of e-cigarette use
among adolescents aged 13 to 17 years, rising from 9.8% in 2017 to 14.9% in 2022.
This upward trend was observed across nearly all sociodemographic groups. These
findings highlight the urgent need to strengthen anti-smoking initiatives targeting
adolescents, with particular emphasis on preventing e-cigarette use.
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Introduction

Electronic cigarettes (e-cigarettes), also known as "vapes,” have emerged as a
significant public health threat. E-cigarette aerosol may contain nicotine and other
harmful substances, such as cancer-causing chemicals, volatile organic compounds,
and heavy metals'. Prolonged nicotine exposure can lead to addiction, and
research has raised concerns about the potential for e-cigarettes to serve as a
gateway to cigarette smoking, particularly among adolescents?. In Malaysia, the
prevalence of e-cigarette use among adolescents aged 10 to 19 years was 9.1% in
20163,

Factors such as age, male gender, and smoking status have been associated with e-
cigarette use. Additionally, peer influence and parental use of tobacco products
have been found to contribute to adolescent e-cigarette use*. Monitoring e-
cigarette use is crucial for tracking usage patterns and strengthening public health
strategies to address this growing concern. This study compares the prevalence of
e-cigarette use and associated sociodemographic characteristics among
adolescents in Malaysia between 2017 and 2022.

Materials and Methods

This study utilised data from two national health surveys conducted among school-
going adolescents in Malaysia, namely the National Health and Morbidity Survey
(NHMS) 2017 and NHMS 2022. The target population for both surveys consisted of
adolescents aged 13 to 17 years (School Forms 1 to 5). A two-stage stratified
cluster sampling design was employed to select a representative sample of school-
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going adolescents across Malaysia. Both surveys used a structured questionnaire
adapted from the Global Youth Tobacco Survey Questionnaire®. Data were
collected through a self-administered questionnaire. The prevalence of e-