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ABSTRACT 
 
This cross-sectional study assessed knowledge, awareness, and practices related to diabetes, examined the association 
between diabetes knowledge and the computed risk score, and identified significant risk factors among adults in Klang 
Valley. The study was conducted among 200 adults aged 20–60 years in Klang Valley, Malaysia, recruited through 
convenience sampling in selected public areas and online platforms, which enabled the researchers to approach adults 
from the target age group in accessible community settings, while online recruitment facilitated wider access to 
eligible participants. Data were collected using a bilingual, self-administered questionnaire. Risk, knowledge, and 
practice scores were categorised using scoring systems adapted from previous studies. The majority of respondents 
demonstrated good knowledge (60.0%) and healthy practices (54.5%), yet 61.5% were classified as having high diabetes 
risk based on the computed risk-scoring tool. Knowledge level was not significantly associated with the computed 
diabetes risk score (χ² = 0.0563, p = 0.812). However, significant associations (p < 0.05) were found between self-
reported diabetes status and behavioural factors, including stress management, smoking, physical activity, health 
check-up frequency, and added-sugar intake. These findings suggest that behavioural factors were associated with self-
reported diabetes status, highlighting the need for targeted lifestyle interventions alongside knowledge dissemination. 
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INTRODUCTION 
 
Diabetes mellitus (DM) is a chronic metabolic 
disorder characterised by persistent 
hyperglycaemia, primarily resulting from insulin 
dysfunction. It can lead to complications such as 
cardiovascular disease, neuropathy, and 
nephropathy¹,². Early identification and 
management are essential to prevent these 
complications, emphasising the importance of 
lifestyle changes, medication, and regular 
monitoring. However, evidence shows that many 
patients with type 2 diabetes have inadequate 
knowledge of diabetes-related complications, 
which may hinder effective self-management and 
complication prevention³. 
 
In Malaysia, particularly in the Klang Valley, 
diabetes prevalence increased from 11.6% in 2006 
to 15.2% in 2011 among primary care patients, 
with over 300,000 registered cases reported by 
20204. The National Health and Morbidity Survey 
(NHMS) 2023 further reported that 15.6% of 
Malaysian adults have diabetes, along with high 
rates of overweight/obesity (54.5%) and 
hypercholesterolaemia (33.3%)5. Alarmingly, 
around 84% of adults with diabetes are unaware 
they have diabetes, particularly among those aged 
18–29. A recent cross-sectional study by Mustaffar 
Kamal et al. also examined diabetes-related 
knowledge, attitudes and practices among youth 

aged 15–32 years in Klang Valley. In contrast, the 
present study includes adults aged 20–60 years 
and additionally assesses behavioural risk factors 
and diabetes risk6. 
 
Behaviourally modifiable risk factors such as 
tobacco use, harmful alcohol consumption, 
unhealthy diets and physical inactivity are major 
contributors to non-communicable diseases 
(NCDs), including diabetes. These behaviours 
often lead to metabolic abnormalities such as 
obesity, hypertension, hyperglycaemia, and 
dyslipidaemia. To address this, the Ministry of 
Health Malaysia implemented the National 
Strategic Plan for Non-Communicable Diseases 
(NSP-NCD) 2016–2025, which aims to halt the rise 
of diabetes and obesity by maintaining prevalence 
at or below 15%, and to achieve a 25% relative 
reduction in premature mortality from 
cardiovascular disease, cancer, diabetes, and 
chronic respiratory diseases by 20257. Despite 
these commendable efforts, studies have 
highlighted persistent gaps in public knowledge, 
attitudes, and preventive behaviours related to 
diabetes. 
 
Knowledge refers to an individual’s factual 
understanding of diabetes, including its causes, 
symptoms, risk factors, and complications, while 
awareness refers to recognition of diabetes and its 
associated health risks. In this study, knowledge 
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and awareness were assessed together using a 
combined questionnaire section and reported as a 
single score. The study also assessed diabetes-
related preventive practices and their association 
with the risk of developing the disease. Identifying 
these gaps is important for designing effective, 
locally relevant public health interventions to 
address the diabetes burden in Malaysia. 
 
METHODOLOGY 
 
Study design, study population and sampling 
method 
A cross-sectional study was conducted among 
adults aged 20–60 years in Klang Valley who could 
understand English or Bahasa Malaysia. 
Participants were included if they were aged 20–
60 years, with or without diagnosis of diabetes, 
residing in Klang Valley, able to understand 
English or Bahasa Malaysia, and willing to provide 
informed consent. Participants were excluded if 
they did not provide consent, had other 
underlying chronic diseases, or were international 
participants. Written informed consent was 
obtained from all participants before their 
participation in the study. Convenience sampling 
was used to recruit participants, and data were 
collected from September 2024 to May 2025 
through physical distribution of questionnaires at 
selected public locations and via online platforms. 
The same eligibility criteria and questionnaire 
were used across both recruitment approaches.  
 
Sample size 
The sample size was calculated using the 
standard formula for estimating a single 
population proportion:  
n = Z²p(1 − p) / d² 
where Z = 1.96 for a 95% confidence level, P = 
0.128 (12.8% estimated prevalence), and d = 0.05 
(5% margin of error). Based on the 12.8% 
estimated prevalence reported in a cross-
sectional study of 189 university staff in Serdang, 
Selangor by Prem Kumar et al.8, the initial 
calculated sample size was approximately 171.5 
participants. An additional 10% was included to 
allow for potential non-response and incomplete 
questionnaires, resulting in a required sample size 
of approximately 188.7 participants, which was 
rounded to 189. The final target sample size was 
further rounded to 200 respondents as a practical 
recruitment target. 
 
Data collection tool 

A bilingual, self-administered questionnaire 
was adapted from validated tools and divided 
into four sections: 

• Section A (Sociodemographic 
characteristics) collected information on 
age, gender, ethnicity, marital status, 
level of education, occupational status, 
household income, and diabetes status. 
Age was categorised into eight groups (20–

25, 26–30, 31–35, 36–40, 41–45, 46–50, 51–
55, and 56–60 years), while ethnicity, 
marital status, education level, 
occupational status, household income, 
and diabetes status were recorded 
according to the response categories 
provided in the questionnaire. 

• Section B (Risk factors): The 10 items 
assessing diabetes risk were adapted and 
modified from validated lifestyle-based 
risk tools, including Nayak et al.9, and 
were conceptually guided by established 
diabetes risk models such as the Finnish 
Diabetes Risk Score (FINDRISC)10 and the 
Canadian Diabetes Risk Questionnaire 
(CANRISK). Risk Factors (10 items, scored 
0–25). Risk was categorised as low (0–13) 
or high (14–25). The risk factors assessed 
included stress management, sleep 
pattern, frequency of health check-ups, 
family history of diabetes, BMI, smoking 
status, physical activity, dietary pattern, 
fast-food consumption, and added sugar 
intake. 

• Section C (Knowledge and awareness): 
Items were adapted and modified from 
prior studies by Md Bakri et al.11,  
Tekanene et al.12, and Chinnappan et 
al.13. Knowledge and Awareness (5 items, 
scored 0–11). Knowledge and awareness 
was categorised as poor (0–5) or good (6–
11). The items assessed respondents’ 
knowledge and awareness of diabetes, 
including its causes, symptoms, risk 
factors, and complications. 

• Section D (Practice): Items were adapted 
and modified from the same sources as 
Section C (Md Bakri et al., 2022)11. 
Practice (6 items, scored 0–6). Practice 
was categorised as unhealthy (0–3) or 
healthy (4–6). In this study, “practice” 
refers primarily to participants’ reported 
lifestyle and health-related practices 
relevant to diabetes prevention and its 
risk factors and therefore applies to 
participants regardless of their diabetes 
status. The practice component assessed 
regular blood glucose checking, physical 
exercise, sugar intake control, 
carbohydrate intake control, diabetes 
follow-up treatment and medication 
compliance. 

 
Statistical analysis 
The data were analysed using Jamovi version 
2.5.5. Descriptive statistics were used to 
summarise the sociodemographic characteristics 
and study variables. Chi-square tests and t-tests 
were used for bivariate analysis. A binomial 
logistic regression model was performed to 
examine the association between the assessed 
diabetes risk factors and self-reported diabetes 
status. Before applying the independent-samples 
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t-test, the normality of continuous variables was 
assessed using the Shapiro–Wilk test. Where the 
assumption of normality was not met, the 
appropriate non-parametric alternative was used. 
The ten assessed risk-factor variables were 
entered simultaneously into the multivariable 
model. Odds ratios (OR) with 95% confidence 
intervals (CI) were reported, and statistical 
significance was set at p < 0.05. 
 
Ethical Approval 
Ethical approval was granted by the University of 
Cyberjaya Research Ethics Review Committee 
with given ethics number: UOC/CRERC/ER/656. 
Written informed consent was obtained from all 
participants. Confidentiality and anonymity were 
maintained by excluding names and other direct 
personal identifiers from the study dataset. The 
collected information was stored securely and was 
accessible only to the research team for research 
purposes. 
 
 
 
 

RESULTS  
 
Sociodemographic Characteristics of 
Respondents 
Our results in Table 1 summarise the 
sociodemographic profile of 200 adult participants 
from Klang Valley, Malaysia, an area with an 
estimated population of 8.8 to 9 million14. Out of 
200 participants recruited in this study; 52.0% 
were female and 48.0% were male. The largest 
age group was 20–25 years (30.5%), followed by 
26–30 years (13.0%), while the smallest was 56–60 
years (5.5%). In terms of ethnicity, 40.0% were 
Indian, 29.0% Malay, 27.5% Chinese, and 3.5% 
Others. Marital status distribution showed 45.5% 
single and 44.0% married. Educational attainment 
was high, with 52.0% having tertiary education 
and 31.5% having secondary education. A majority 
(54.5%) were employed, while 31.5% were 
students. In terms of household income, 54.0% 
belonged to the B40 group, 34.0% M40, and 12.0% 
T20. Regarding diabetes status, 43.0% of 
participants had been diagnosed, with most 
diagnosed in the past 5 or 10 years. The remaining 
57.0% had no prior diagnosis. 

 
Table 1: Socio- Demographics Characteristics of the Respondents in Klang Valley, Malaysia. 

SOCIO-DEMOGRAPHIC FACTORS   TOTAL, N (%) 

Age  20 - 25 years  61 (30.5) 

26 - 30 years  26 (13.0) 

31 - 35 years  17 (8.5) 

36 - 40 years  24 (12.0) 

41 - 45 years  15 (7.5) 

46 - 50 years  23 (11.5) 

51 - 55 years  23 (11.5) 

56 - 60 years  11 (5.5) 

Gender Male 96 (48.0) 

Female  104 (52.0) 

Race Malay 58 (29.0) 

Chinese  55 (27.5) 

Indian 80 (40.0) 

Others  7 (3.5) 

Marital status  Single  91 (45.5) 

Married  88 (44.0) 

Divorced  17 (8.5) 

Widowed  4 (2.0) 

Level of education  Illiterates  5 (2.5) 

Primary  28 (14.0) 

Secondary  63 (31.5) 

Tertiary  104 (52.0) 

Occupational status  Employed 109 (54.5) 

Unemployed  28 (14.0) 

Student  63 (31.5) 

Income  B40 (≤RM 4,849) 108 (54.0) 

M40 (RM 4,850 – RM 10,959) 68 (34.0) 

T20 (≥RM 10,960) 24 (12.0) 

Diabetes status  Not diagnosed 114 (57.0) 

Past 5 years  38 (19.0) 

Past 10 years   32 (16.0) 

Past 20 years 14 (7.0) 

> 30 years 2 (1.0) 
Computed Diabetes Risk Score 
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The computed diabetes risk scores among the 
200 participants are summarised in Table 2. 
Based on the predefined scoring criteria, 61.5% 
of participants were classified as having a high 
computed diabetes risk score, while 38.5% were 
classified as having a low computed diabetes risk 
score. 
 
Knowledge, awareness and practice of Diabetes 
Table 3 depicts the respondents’ levels of 
knowledge, awareness, and practice regarding 
diabetes. While 60.0% demonstrated good 
knowledge and awareness; including 

understanding of causes, symptoms, risk factors, 
and complications, the remaining 40.0% still 
exhibited poor awareness. In terms of practice, 
54.5% reported engaging in healthy lifestyle 
behaviours such as diet control, regular exercise, 
and medication adherence, whereas 45.5% 
displayed unhealthy practices, indicating a 
substantial gap between awareness and actual 
preventive behaviours. The practice domain 
assessed diabetes-related lifestyle and health 
practices among all participants, regardless of 
diabetes status. 

 
Table 2: Computed Diabetes Risk Among Adults in Klang Valley, Malaysia 
 

COMPUTED DIABETES RISK FREQUENCY PERCENTAGE 

Low 77 38.5 % 

High 123 61.5 % 

 
 
Table 3: Levels of Knowledge, Awareness, and Practice Related to Diabetes Among Adults in Klang 
Valley, Malaysia 
 

KAP DOMAIN FREQUENCY PERCENTAGE 

KNOWLEDGE AND 
AWARENESS OF 

DIABETES 

Good Knowledge & 
Awareness 

120 60% 

Poor Knowledge & 
Awareness 

80 40% 

PRACTICE OF DIABETES 

Healthy practice 109 54.5% 

Unhealthy practice 91 45.5% 

 
Association Between Knowledge and Awareness 
of Diabetes and Computed Diabetes Risk Score 
To assess the association between knowledge and 
awareness of diabetes and the computed diabetes 
risk score, a Chi-square test was performed. Chi-
square analysis revealed no significant association 

between knowledge and awareness level and 
computed diabetes risk score (p = 0.812). Logistic 
regression confirmed this (OR = 1.07; 95% CI: 
0.599–1.92), indicating that knowledge alone did 
not significantly reduce the risk of diabetes. 

 
Table 4: The Association Between Knowledge and Awareness of Diabetes and Computed Diabetes Risk 
Score 
 

Knowledge And Awareness 
Risk 

Total 
High Risk (%) Low Risk (%) 

Poor knowledge and awareness 50 (25.0) 30 (15.0) 80 (40%) 
Good knowledge and awareness 73 (36.5) 47 (23.5) 120 (60%) 

Total 123 (61.5) 77 (38.5) 200 (100) 

 
Risk factors for developing diabetes 
Respondents who did not manage stress had 
higher odds of diabetes (OR = 7.26, p = 0.012), as 
did those who relied on socialising (OR = 3.53, p = 
0.022). Smoking was strongly associated with 
regular smokers (OR = 23.46, p = 0.002), 
occasional smokers (OR = 16.42, p < 0.001), and 
ex-smokers (OR = 6.98, p = 0.005). Physical 
activity showed a significant trend, with very 
active individuals (OR = 20.13, p = 0.019) having 

higher odds, possibly reflecting reverse causation. 
Biennial health check-ups were also associated 
with a higher risk (OR = 9.28, p = 0.018), possibly 
due to increased post diagnosis screening. Sugar 
intake above 6 tbsp/day showed a perfect 
prediction (OR >9999, p = 0.991), indicating 
complete separation. Other factors such as BMI, 
diet, sleep quality, and fast-food consumption did 
not show statistically significant associations in 
the multivariate analysis.
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Table 5: Factors Associated with Self-Reported Diabetes Status Among Adults in Klang Valley, Malaysia 

VARIABLE/CATEGORY DIABETES STATUS TOTAL ADJUSTED 
ODDS 
RATIO 

p-VALUE 95% CI 

NO YES 

How do you manage 
stress in your daily life? 

 
 
 
 
 

Hobbies or activities you enjoy (ref) 44 (72.1) 17 (27.9) 61 (100.0) 1.00 - — 

All of the stress-management 
strategies 

1 (100.0) 0 (0.0) 1 (100.0) 0.00a 0.997 0.00–Inf 

Don't actively manage stress 10 (38.5) 16 (61.5) 26 (100.0) 7.26 0.012 1.55–33.98 

Meditation or mindfulness practices 13 (54.2) 11 (45.8) 24 (100.0) 1.89 0.436 0.38–9.29 

Regular exercise 11 (64.7) 6 (35.3) 17 (100.0) 0.86 0.854 0.17–4.37 

Socialising with friends and family 35 (49.3) 36 (50.7) 71 (100.0) 3.53 0.022 1.20–10.41 

How would you describe 
your sleep pattern? 

Poor sleep quality (ref) 4 (66.7) 2 (33.3) 6 (100.0) 1.00 - — 

Difficulty falling or staying asleep 9 (32.1) 19 (67.9) 28 (100.0) 6.19 0.190 0.40–94.75 

Irregular or insufficient sleep 48 (57.8) 35 (42.2) 83 (100.0) 2.81 0.428 0.22–35.94 

Regular and sufficient (7-9 hours per 
night) 

53 (63.9) 30 (36.1) 83 (100.0) 2.77 0.440 0.21–36.47 

How often do you go for 
general health check up 

Never (ref) 18 (81.8) 4 (18.2) 22 (100.0) 1.00 - — 

Annually (once a year) 27 (61.4) 17 (38.6) 44 (100.0) 6.39 0.035 1.13–35.95 

Biennially (once every 2 years) 8 (26.7) 22 (73.3) 30 (100.0) 9.28 0.018 1.45–59.18 

Occasionally 30 (60.0) 20 (40.0) 50 (100.0) 4.02 0.109 0.73–22.10 

Rarely 31 (57.4) 23 (42.6) 54 (100.0) 6.41 0.025 1.26–32.63 

Do any of your 
immediate family 

members (parents, 
siblings) have a history 

of diabetes? 

Do not have immediate family 
members with diabetes (ref) 

38 (59.4) 26 (40.6) 64 (100.0) 1.00 - — 

Have immediate family members 
with diabetes 

76 (55.9) 60 (44.1) 134 (100.0) 1.54 0.378 0.59–4.06 

What is your current 
body mass index status 

(self-reported) 
 
 
 

Underweight (less than 18.5kg/m2) 
(ref) 

12 (66.7) 6 (33.3) 18 (100.0) 1.00 - — 

Normal weight (18.5-24.9kg/m) 73 (65.8) 38 (34.2) 111 (100.0) 5.72 0.074 0.85–38.71 

Not sure 2 (50.0) 2 (50.0) 4 (100.0) 4.86 0.380 0.14–165.79 

Obese (more than 30kg/m2) 6 (33.3) 12 (66.7) 18 (100.0) 6.40 0.115 0.64–64.32 

Overweight (25-29.9kg/m2) 21 (42.9) 28 (57.1) 49 (100.0) 6.20 0.074 0.84–45.79 

Do you currently smoke 
tobacco products 

Never smoked (ref) 91 (79.8) 23 (20.2) 114 (100.0) 1.00 - — 

Quit smoking 8 (34.8) 15 (65.2) 23 (100.0) 6.98 0.005 1.79–27.16 

Smoke occasionally 13 (28.3) 33 (71.7) 46 (100.0) 16.42 <0.001 5.35–50.37 

Smoke regularly 2 (11.8) 15 (88.2) 17 (100.0) 23.46 0.0002 3.29–167.06 
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How would you describe 
your daily physical 

activity level 

Sedentary (little to no exercise) (ref) 62 (66.7) 31 (33.3) 93 (100.0) 1.00 - — 

Moderately active (moderate 
exercise/sports 3-5 days per week) 

14 (43.8) 18 (56.3) 32 (100.0) 2.57 0.024 0.40–5.48 

Quite active (light exercise/sports 1-
3 days per week) 

36 (52.9) 32 (47.1) 68 (100.0) 1.13 0.821 0.39–3.28 

Very active (hard exercise/sports 6-7 
days per week) 

2 (28.6) 5 (71.4) 7 (100.0) 20.13 0.019 1.62–249.54 

How would you describe 
your typical daily diet 

Healthy and balanced (ref) 22 (55.0) 18 (45.0) 40 (100.0) 1.00 - — 

High in sugars and refined 
carbohydrates 

3 (42.9) 4 (57.1) 7 (100.0) 1.23 1.23 0.09–17.77 

Moderate with occasional unhealthy 
choices 

73 (67.0) 36 (33.0) 109 (100.0) 1.39 0.593 0.42–4.57 

Often includes high calorie and 
processed foods 

16 (36.4) 28 (63.6) 44 (100.0) 3.31 0.103 0.79–13.96 

How often do you 
consume fast food or 

takeout meals in typical 
week 

Regularly (1-2 times a week) (ref) 19 (54.3) 16 (45.7) 35 (100.0) 1.00 - — 

Frequently (3 or more times a week) 4 (57.1) 3 (42.9) 7 (100.0) 1.31 0.863 0.06–28.89 

Never 4 (30.8) 9 (69.2) 13 (100.0) 4.65 0.146 0.59–36.88 

Occasionally (1-2 times a month) 47 (58.8) 33 (41.3) 80 (100.0) 2.86 0.113 0.78–10.45 

Rarely (once a month or less) 40 (61.5) 25 (38.5) 65 (100.0) 1.94 0.312 0.54–6.97 

On average, how much 
added sugar do you 
consume in a day 

None (ref) 18 (64.3) 10 (35.7) 28 (100.0) 1.00 - — 

High (5-6 tbsp) 14 (66.7) 7 (33.3) 21 (100.0) 6.99 0.029 1.22–40.13 

Moderate (2-4 tbsp) 51 (58.0 37 (42.0) 88 (100.0) 3.83 0.045 1.03–14.22 

Very high (more than 6 tbsp) 0 (0.0) 6 (100.0) 6 (100.0) >9999b 0.991 Not 
estimable 

Very little (less than 2 tbsp) 31 (54.4) 26 (45.6) 57 (100.0) 5.01 0.022 1.26–19.93 

aOdds ratio rounds to 0 due to complete separation (no diabetic cases; n = 1). Result not statistically meaningful despite p = 0.997. 
b >9999 indicates complete separation due to the absence of participants without self-reported diabetes in this category; therefore, the odds ratio could not be reliably estimated 
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DISCUSSION 
 
Diabetes is a growing health concern in Malaysia, 
with many individuals unaware of their risk. This 
study highlights the importance of assessing both 
risk factors and public awareness to inform more 
effective prevention strategies. With 61.5% of 
respondents classified as high-risk, the risk of 
developing diabetes was noticeably elevated. The 
National Health and Morbidity Survey (NHMS) 2019 
similarly revealed that lifestyle-related risk 
factors like obesity and physical inactivity were 
common among Malaysians15. Our study’s high-risk 
classification further underscores the urgent need 
for early intervention and targeted health 
promotion strategies. 
 
Additionally, our study found that 60% of 
respondents had good knowledge and awareness 
of diabetes, which is comparable to findings from 
Selangor, where 64% of participants had moderate 
to high knowledge16. However, 40% of our 
respondents still lacked adequate awareness, 
suggesting that important knowledge gaps persist 
among a proportion of the study population. A 
large proportion of respondents in this study were 
young adults (30.5% aged 20–25 years) and well-
educated (52% had tertiary education); however, 
unhealthy practices remained common among 
them (45.5%). This similar pattern is reflected in 
a previous finding among Malaysian university 
students by Hasbullah et al. (2021), where those 
with a family history of diabetes exhibited 
significantly higher diabetes knowledge yet 
maintained suboptimal dietary and lifestyle 
habits, such as poor nutritional status and 
insufficient physical activity17. 
 
Despite existing national efforts such as the 
Diabetes Screening Program, Komuniti Sihat 
Perkasa Negara (KOSPEN) and the National 
Strategic Plan for NCDs, our study shows that 
preventive practices remain suboptimal. This is 
supported by evidence that, among 2156 
respondents, 75% of adults did not participate in 
KOSPEN screening activities due to a lack of 
awareness and time constraints18. Although these 
programmes aim to promote regular screenings, 
physical activity and healthy eating, our findings 
reveal only a little over half of the respondents 
engage in healthy diabetes management 
behaviours.  Regarding preventive practices, only 
54.5% of respondents reported healthy diabetes 
management behaviours. While medication 
adherence was relatively good, engagement in 
regular physical activity remained limited, for 
instance, only 20% of Malaysian adults with type 2 
diabetes reported low physical activity levels at a 
single-clinic study in Kuala Lumpur, with the 
majority attributing this to lack of time (54%) and 
energy (21%) 8. 
 

The association between knowledge level and 
diabetes risk was not statistically significant (χ² = 
0.0563, p = 0.812), suggesting that awareness 
alone may not translate into healthier outcomes. 
This aligns with a community-based survey in 
Kuala Lumpur, where a substantial proportion of 
respondents had moderate to high awareness of 
diabetes, yet nearly 43% reported low physical 
activity levels, and there was no significant 
association between knowledge and lifestyle 
practices19. This pattern is particularly evident 
among young adults, whose diets are increasingly 
dominated by ultra-processed foods, such as 
refined carbohydrates, sugary beverages, and 
packaged snacks. These contribute to repeated 
postprandial hyperglycaemia, chronic insulin 
stimulation, and systemic inflammation—leading 
to β-cell dysfunction and insulin resistance, which 
accelerate the pathogenesis of type 2 diabetes 
mellitus20. 
 
In contrast, several lifestyle factors were 
significantly associated with an increased risk of 
diabetes . Poor stress management raised the risk 
by over seven times (p = 0.012), while regular and 
occasional smokers had 23.46- and 16.42-times 
higher risk, respectively (p < 0.01), consistent 
with findings from Willi et al.21. Moderately active 
individuals were 2.57 times more likely to have 
diabetes than sedentary individuals (p = 0.024). 
All participants who consumed more than six 
tablespoons of sugar daily were diabetic. Biennial 
health check-ups were linked to a 9.28 times 
higher risk (p = 0.018), likely due to reverse 
causation, as individuals already diagnosed or 
symptomatic tend to seek care more often, as 
seen in NHMS 201915. Likewise, smoking status 
showed one of the strongest associations in our 
analysis. Nicotine exposure promotes insulin 
resistance and chronic inflammation, which 
impairs glucose metabolism and pancreatic β-cell 
function. A meta-analysis by Willi et al. (2007) 
found that active smokers have a 44% increased 
risk of developing Type 2 diabetes compared to 
non-smokers21. Physical inactivity also emerged as 
a key contributor, consistent with the Malaysian 
Diabetes Index 201822, which ranked it among the 
top behavioural risk factors for diabetes. 
 
Dietary behaviours were another important 
consideration. Participants with frequent intake 
of processed foods had significantly higher 
diabetes rates, and those consuming more than 6 
tablespoons of added sugar daily showed a 100% 
diabetes prevalence. These patterns were like 
findings in a U.S. study where processed food 
intake was linked to poor glycaemic control20. 
Interestingly, while biennial health check-ups 
were associated with higher diabetes prevalence, 
this may again reflect reverse causation rather 
than increased risk due to the behaviour itself. 
Individuals with chronic illness are more likely to 
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pursue regular screening, as also observed in 
NHMS 201915. 
 
Conversely, other factors such as family history, 
fast food frequency, sleep quality, BMI, and 
dietary type were not statistically significant 
predictors in our model. These findings contrast 
with studies from Ethiopia and Indonesia, possibly 
due to underreporting, small subgroup sizes, or 
cultural differences in self-disclosure. Despite 
over half of the respondents having tertiary 
education, unhealthy behaviours were still 
prevalent. Similar patterns have been observed in 
Malaysia, where higher education correlates with 
better diabetes knowledge and healthier diets, 
but also with lower physical activity levels, 
illustrating that education alone does not 
guarantee healthier practices, particularly within 
persistent sociocultural and economic context23. 
 
LIMITATIONS 
This study has several limitations. First, 
convenience sampling may have introduced 
selection bias and limited the representativeness 
of the findings. Notably, 43.0% of participants 
reported a previous diagnosis of diabetes, which 
is higher than the 15.6% prevalence reported 
among Malaysian adults in the NHMS 2023 and may 
reflect selection bias. Second, the cross-sectional 
design does not allow temporal or causal 
relationships between behavioural factors and 
diabetes status to be established. Third, the use 
of a self-administered questionnaire may have 
introduced recall and response bias, particularly 
for self-reported health status and lifestyle 
behaviours. Finally, some categories in the 
multivariable analysis contained small numbers of 
participants, resulting in unstable estimates for 
certain odds ratios. 
 
CONCLUSION 
 
In conclusion, this study examined diabetes-
related knowledge, awareness, practices, and 
associated behavioural risk factors among adults 
in Klang Valley, Malaysia. Although 60.0% of 
participants demonstrated good knowledge and 
awareness and 54.5% reported healthy practices, 
61.5% were classified as having high diabetes risk 
based on the computed risk-scoring tool. 
Knowledge and awareness were not significantly 
associated with a lower computed diabetes risk 
score. Instead, the multivariable analysis 
identified several behavioural factors, including 
smoking status, stress management, physical 
activity level, health check-up frequency, and 
added-sugar intake, that were significantly 
associated with self-reported diabetes status. 
However, these findings should be interpreted as 
associations rather than causal relationships 
because of the cross-sectional study design. These 
findings highlight the need for targeted 

interventions that focus on behaviour change 
rather than knowledge alone. 
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