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ABSTRACT

Introduction: In Malaysia, the undiagnosed diabetes prevalence has increased. Socio-demographic characteristics 
and nutritional status play a crucial role in prediabetes development. Hence, this cross-sectional study aimed to iden-
tify the socio-demographic characteristics and nutritional status of adults at risk of T2DM in Kuala Nerus, Tereng-
ganu. Methods: A total of 30 participants at risk of T2DM aged 18 to 59 years old were recruited from Kuala Nerus 
using a convenience sampling method. Information on socio-demographic, anthropometric, fasting plasma glucose 
(FPG) level, clinical profile, Finnish Type 2 Diabetes Risk Assessment Tool (FINDRISC) score, dietary intake, and 
physical activity level were obtained. Results: The participants (mean age: 36.1 ± 8.7 years) were mostly female 
(76.7%), Malay (96.7%), married (43.3%), had a tertiary degree (60.0%), and were working (83.3%) with a monthly 
salary of less than RM 1000. Half of the participants were from the obese class I category. Their FPG level was 5.6 
± 0.5 mmol/L and half of them were classified as having optimal blood pressure. Also, they had a mean FINDRISC 
score of 6.3 ± 1.8. The participants consumed 2073 ± 247 kcal/day, which was comprised of 50.8% carbohydrate, 
16.1% protein, and 33.1% fat. Most of them (63.3%) were minimally active. Conclusion: The participants had mod-
erate T2DM risk with normal FPG level, blood pressure, and heart rate. They had excessive energy and fat intake with 
insufficient dietary fibre intake. It is vital to examine the socio-demographic characteristics and nutritional status, 
which can provide important information for planning future cost-effective T2DM preventive strategies. 
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INTRODUCTION

Type 2 diabetes mellitus (T2DM) is a complicated 
chronic metabolic disease distinguished by impaired 
regulation of macronutrient metabolism such as 
carbohydrate, protein and fat which was caused by 
insulin resistance or insulin liberation dysfunction (1). 
According to the World Health Organization (WHO), 
there were 108 million diabetes diagnoses among adults 
in 1980, which had elevated to 422 million in 2014 (2). 
Besides, there were 463 million individuals suffering 
from diabetes in 2019 and the figure is predicted to 

increase to over 783 million by 2045 all over the 
world (3,4). In Malaysia, one in every five persons or 
around 3.9 million people aged beyond 18 years old, 
live with diabetes. The diabetes prevalence had risen 
from 11.2% in 2011 to 18.3% in 2019 (5). Shockingly, 
541 million people around the world have impaired 
glucose tolerance (4). Prediabetes has been linked with  
an elevated risk of composite cardiovascular disease, 
coronary heart disease, stroke and all-cause fatality 
(6) as well as an increased risk of T2DM than normal 
glycaemia (4,7). Both diabetes and prediabetes are 
serious public health problems globally (8) as a result 
of its rising morbidity and mortality (9). Since a higher 
rate of T2DM development from prediabetes diagnosis, 
it is vital to target disease detection, risk and strategies to 
improve illness prevention and severity (10).
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Age, race, family history, poor socioeconomic status 
(SES), obesity, metabolic syndrome, and a number of 
unhealthy lifestyle habits are among the risk variables 
implied in T2DM pathogenesis (11–14). Evidence also 
demonstrated that both diet and physical activity are 
critical determinants in glycaemic control (15). The 
precise relationship between these T2DM risk variables 
is a complicated pathophysiological process involving 
deep underlying gene-environment associations that 
seem to change among societies (11,13,14). Therefore, 
research interests have centred on determining the 
pathogenetic significance of different T2DM risk factors 
and recognizing populations at risk of T2DM that 
may subsequently be addressed in clinical practice, 
preventative approaches, and public health programmes 
(11,13,14,16). However, there was scarce information 
on the socio-demographic profile and nutritional status 
of adults at risk of T2DM, particularly in Terengganu. 
Hence, this study was necessary in order to fill the gaps 
addressed. It is hoped that this study can provide novelty 
by targeting adults at risk of T2DM. Therefore, this study 
aimed to identify the socio-demographic characteristics 
and nutritional status of adults at risk of T2DM in Kuala 
Nerus, Terengganu.

MATERIALS AND METHODS

Study settings
A cross-sectional study with convenience sampling 
method was conducted from August to November 2021 
among 30 adults at risk of T2DM recruited from Kuala 
Nerus, Terengganu. Ethical approval was granted from 
Human Research Ethics Committee. All participants gave 
their informed consent before the study commencement. 
The sample size for this study is based on a power 
calculation for maximum concentration (CMax) of blood 
glucose. A sample size of 23 participants was determined 
to detect approximately a 0.62 mmol/L difference in 
CMax (17) with 80% power and at a 5% significance 
level. A total of 30 participants were recruited to allow 
for a 20% dropout. The sample size was calculated 
according to the intervention outcome as the present 
study findings were part of the intervention study, which 
is not included here (18).

Selection criteria
Malaysian adults were considered eligible if they were 
at risk of T2DM according to the modified Finnish 
Type 2 Diabetes Risk Assessment Tool (FINDRISC), 
with score ≥ 4 and capillary fasting plasma glucose 
(FPG) < 7.0 mmol/L. Conversely, the participants who: 
i) were diagnosed with diabetes, ii) had difficulties in 
providing correct data due to substantial cognitive or 
sensory disabilities, and iii) had severe comorbidities 
that potentially bias the study’s findings were excluded.

Participants’ recruitment
The participants were approached using a flyer 
distributed through email, social media platforms 

including Facebook and WhatsApp, and a direct 
approach. A two-stage screening procedure was used to 
determine respondent eligibility. In the first stage, the 
participants at risk of T2DM were examined using a 
modified FINDRISC (19) and a collection of preliminary 
inquiries (inclusion and exclusion requirement) which 
were circulated through Google Form. The risk score 
is based on a set of variables not requiring laboratory 
examinations that are used as an instrument to forecast 
risks of T2DM or determine undiagnosed T2DM. Those 
who acquired ≥ 4 and fulfilled the inclusion requirement 
were invited to the second stage screening examination 
which consisted of a finger pricking capillary FPG 
measurement. They were required to fast for 10 hr to 
12 hr preceding their testing time and hence they were 
instructed to eat their dinner no later than 10 pm. 
Participants having FPG < 7.0 mmol/L were asked to 
participate at this point. 

Data collection
The participants attended the Food Preparation and 
Therapeutic Diet Lab at 8 am with light clothing. 
The questionnaire was then distributed to them to 
be completed on the same day, which comprised 
both open-ended and closed-ended questions. The 
questionnaire consisted of five main parts namely Part 
A (socio-demographic data), Part B (anthropometric 
measurement) Part C (blood pressure measurement), 
Part D (Food Frequency Questionnaire (FFQ)) and Part 
E (International Physical Activity Questionnaire-Short 
Form (IPAQ-SF)). 

The anthropometric measurements included height, 
weight, body mass index (BMI), waist circumference 
(WC), % body fat and visceral fat. A portable Tanita 
BC541 Body Composition Monitor (Tanita, Japan) was 
used to measure the body weight twice and recorded 
to the nearest 0.1 kg. The same equipment was used 
throughout the data collection to ensure consistency. 
The equipment was placed on a flat and hard surface 
that ensure stabilization without rocking or tipping. The 
participants were instructed to remove their footwear 
and socks, empty their pockets before stepping onto the 
scale. The participants should stand still, face forward in 
the Frankfurt horizontal plane, put their arm on the side 
and wait until asked to step off. Reading for % body fat 
and visceral fat were recorded in the Tanita BC541 Body 
Composition Monitor (Tanita, Japan). The cut-off point 
of % body fat > 31% for women and > 25% for men 
were considered as at risk (20).

A portable Stadiometer Seca 217 (Seca, Germany) 
was used to measure their height twice and recorded 
to the nearest 0.1 cm. The same stadiometer was used 
throughout the data collection to ensure consistency. 
The participants were asked to remove their footwear 
and head-gear before measuring. They should stand 
erected facing the researchers, with heels, buttocks, 
head and shoulder blades in vertical line against the 
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stadiometer with their head in the Frankfurt horizontal 
plane. The measuring arm was then gently lowered onto 
their head with sufficient pressure applied to the hair. 
The researcher read the height with her eye parallel 
to the read-off point and recorded it. BMI status was 
then determined using the following method: weight 
(kg)/height2 (m2) It was categorised according to the 
International Obesity Task Force cut-off values for Asian 
adults (21).

WC was measured using SECA measuring tape to the 
nearest 0.1 cm. Before starting the measurement, the 
participants were asked to stand erectly and to breathe 
normally. The highest point of the hip bone and the 
bottom of the ribs was located using fingertips. The 
measuring tape was placed between the two points and 
was snug against the waist. WC was recorded at the 
end of the normal expiration. The measurements were 
repeated twice and the average value was calculated 
and recorded to the nearest 0.1 cm. The cut-off value of 
WC (as a marker of abdominal adiposity) is ≥ 90 cm for 
men and ≥ 80 cm for women (22,23). 

Next, blood pressure was measured twice using an 
Omron automatic digital blood pressure monitor 
(Omron HEM-7221) in a seated position at all visits 
after 5 min of sitting. The arm was in a relaxed position 
with the antecubital fossa facing the researcher and the 
participant’s arm resting on a table. It was categorised 
according to the CPG Management of Hypertension 
(2018).

The participants were instructed to complete a semi-
quantitative FFQ which was derived from the Malaysian 
Adult Nutrition Survey (MANS) (25). The FFQ consists of 
165 items categorised under 14 groups which are cereals 
and cereal products, fast food, meat and meat products, 
fish and seafood, eggs, legumes and legume products, 
milk and milk products, fruits, vegetables, beverages, 
alcoholic beverages, confectioneries, bread spreads 
and flavorings. The frequency of intake is categorised 
into four options namely daily, weekly, monthly and 
no intake. These choices will indicate the frequency 
of intake as number of times per day, number of times 
per week, number of times per month or not consumed 
by the participants. Serving size (in local household 
units) usually consumed at each occurrence was also 
recorded. The example of household measurements 
such as bowls, spoons and cups were also displayed 
to assist the participants on the correct portion size of 
food consumed. The quantity of food consumption was 
determined using the following equation (26). 

Amount of food (g) per day = frequency of intake 
(conversion factor) x total number of servings x weight 
of food in one serving

Under and over-reporting of dietary intakes were 

identified by dividing the recorded total caloric intake 
by the basal metabolic rate (EI:BMR), according to 
the Goldberg cut-off points of 1.2 to 1.8 (27). The 
participants’ BMR was estimated using a BMR prediction 
formula designed for Malaysian adults (28).

The physical activity of the participants was measured 
using the short version of IPAQ-SF in the Malay 
language that had been pilot tested and pre-verified 
in the National Health and Morbidity Survey (NHMS) 
2011 (29). The IPAQ-SF consisted of seven questions 
that would recall the participants’ physical activity for 
the past seven days. The physical activity score was 
expressed as MET (metabolic equivalents) min per week. 
MET min indicates the amount of energy expended in 
carrying out the physical activity. The MET value given 
(walking = 3.3, moderate activity = 4, vigorous activity = 
8) was multiplied with the duration of the activity (min) 
and again by the frequency of activity was undertaken 
(days) to obtain the total physical activity scores. The 
physical activity level can be categorised into three 
levels: health-enhancing physical activity (HEPA) active, 
minimally active and inactive. The HEPA active involved 
engagement in the vigorous intensity exercise on at 
least three days with a minimum total weekly physical 
activity of at least 1500 MET min. Alternatively, seven 
days or more of any combination of walking, moderate 
intensity or vigorous intensity exercises, totalling at 
least 3000 MET min/week. For the minimally active 
category, the participants participated in three days or 
more of vigorous intensity exercise lasting at least 20 
min/day. Also, five days or more of moderate intensity 
exercise and/or walking of at least 30 min/day, five 
days or more of any combination of walking, moderate 
intensity or vigorous intensity exercises totalling at least 
600 MET min/week. Lastly, for the inactive category, the 
participants were not meeting any of the requirement 
for either minimally active or HEPA active category (5).

Statistical analysis
The IBM SPSS system version 21.0 and Nutritionist 
ProTM software (Version 7.0.0, Axxya Systems) were 
used to analyse the data. Data were checked after 
they were entered into the SPSS. Before the descriptive 
statistical analysis was performed, the Shapiro-Wilk test 
was used to assess normality, with p > 0.05 indicating 
that the data was normal.

A descriptive statistic was used to present all outcomes 
on socio-demographic information, anthropometric 
measurement, fasting plasma glucose levels, blood 
pressure measurement, dietary intake, and physical 
activity. The continuous data were described as mean 
± standard deviation if normally distributed or median 
(interquartile range) if not normally distributed whereas 
for categorical variables, the data were reported as the 
number of frequency and percentage.
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RESULTS

Participants’ characteristics
The characteristics of the enrolled participants are 
depicted in Table I. On average, the participants aged 
36.1 ± 8.7 years. They were mostly female (76.7%), 
Malay (96.7%), married (43.3%) and had a tertiary 
degree (60.0%). More than half of the participants were 
working (83.3%) and earned less than RM 1000/month.

Table I: Socio-demographic and biochemical information of respon-
dents (n = 30)

Parameters Mean ± SD n (%)

Age (years) 36.1 ± 8.7

Gender 
    Male 
    Female

7 (23.3)
23 (76.7)

Ethnicity  

    Malay
    Non-Malay

Marital Status
    Single
    Married
    Widowed/Divorced

Educational level

29 (96.7)
1 (3.3)

9 (30.0)
13 (43.3)
8 (26.7)

    No formal education 
    Primary level
    Secondary level
    Tertiary level

Employment status
    Employed
    Unemployed
 

0 (0.0)
1 (3.3)
11 (36.7)
18 (60.0)

25 (83.3)
5 (16.7)

Monthly household income (RM)
    ≤ RM1000 15 (50.0)

   RM1000-RM2300
   RM2301-RM5599
   ≥RM5600

11 (36.7)
3 (10.0)
1 (3.3)

Capillary FPG (mmol/L) 5.6 ± 0.5

FINDRISC score
   Moderate risk (4-6 points)
   High risk (≥ 7 points)     

6.3 ± 1.8
17 (56.7)
13 (43.3)

FPG: Fasting Plasma Glucose; FINDRISC: Finnish Type 2 Diabetes Risk Assessment Tool

Table II: Anthropometric and clinical profile information of respon-
dents (n = 30)

Parameters Mean ± SD n (%)

Height (cm) 158.6 ± 6.4

Weight (kg) 75.1 ± 15.0

% Body Fat (%)
  Acceptable: 18-25% (men), 25-31% (women)
  At risk: >25% (men), >31% (women)

39.0 ± 8.3
1 (3.3)
29 (96.7)

Body Mass Index (kg/m2)
Body Mass Index classes
    Normal (18.5-22.9)
    Pre-obese (23.0-27.4)
    Obese class I (27.5-34.9)
    Obese class II (35.0-39.9)
    Obese class III (≥ 40.0)

29.8 ± 5.1

2 (6.7)
9 (30.0)
15 (50.0)
3 (10.0)
1 (3.3)

Waist Circumference (cm)
  Category 0: <90 (men), <80 (women)
  Category 1: 90–99 cm (men), 80–89 cm (women)
  Category 2: 100 cm (men), ≥90 cm (women)

91.0 ± 11.3
5 (16.7)
14 (46.7)
11 (36.7)

Visceral Fat 10.3 ± 3.7

Systolic Blood Pressure (mmHg) 122 ± 15

Diastolic Blood Pressure (mmHg) 75 ± 9

Classification
    Optimal (<120/80)
    Normal (120-129/80-84)
    At risk (130-139/85-89)
    Hypertension Stage 1 (140-159/90-99)

Heart Rate (bpm) 74 ± 9

15 (50.0)
5 (16.7)
3 (16.7)
7 (23.3)

The average capillary FPG was 5.6 ± 0.5 mmol/L, 
suggesting that these participants had normal glucose 
homeostasis. With a mean FINDRISC score of 6.3 ± 1.8, 
they were at risk of T2DM in which males had 6.9 ± 1.9 
score and females had 6.1 ± 1.7 score. In short, 56.7% 
of participants had a moderate risk of developing T2DM, 
whereas 43.3% had a high risk of developing T2DM. 

Anthropometric and clinical profile information
Table II shows the anthropometric and clinical profile 
information of the participants. Their height, body weight, 
% body fat, and visceral fat were 158.6 ± 6.4 cm, 75.1 
± 15.0 kg, 39.0 ± 8.3%, and 10.3 ± 3.7 respectively. 
They were mostly in the pre-obese category or above, 
with an average BMI of 29.8 ± 5.1 kg/m2, falling into the 
obese class I range (27.5-34.9 kg/m2). Next, they had an 

average WC of 91.0 ± 11.3 cm, normal blood pressure, 
and heart rate. 

Dietary intake and physical activity
In this study, the participants did not underreport or 
overreport their food consumption because the EI: BMR 
proportion ranging from 1.20 to 1.43 which is within 
the normal range. Generally, mean intakes were 2073 ± 
247 kcal, 263.5 ± 35.4 g of carbohydrate, 83.5 ± 12.4 g 
of protein, 76.0 ± 8.7 g of fat and 6.6 ± 1.6 g of dietary 
fibre (Table III).

Certain dietary intake did not meet the recommendation: 
above recommended intake for energy, fat, vitamin C 
and selenium whereas below recommended intake for 
dietary fibre, vitamin A, E, K, calcium and magnesium. 

The physical activity level of the participants were 
depicted in Table IV. More than half of the participants 
(63.3%) were considered as minimally active, followed 
by 20.0% physically inactive and only 16.7% reporting 
HEPA active.

DISCUSSION

This study describes the socio-demographic 
characteristics and nutritional status of adults at risk of 
T2DM. Commonly, individuals with increased age will 
have an increased risk of T2DM in which T2DM is more 
likely to develop in the age between 40 to 60 years old 
and more than 60 years old in developing and developed 
countries respectively (30). Aging is closely associated 
with lipid metabolism disorder which will result in body 
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instead of ageing populations. 

Next, a higher FINDRISC score was observed in men 
compared with his counterpart, which is in line with a 
study which claimed that males tend to develop T2DM 
as compared to females (33). Several components of 
glucose metabolism and energy balance are controlled 
differently in males and females, which affect their risk 
of developing T2DM. Also, females are more sensitive to 
insulin and have greater capacity for insulin secretion and 
incretin responses than males (34). Besides, Chow et al. 
(2012) reported that ethnicities such as Indians, Asians, 
Africans, Latinos, Hispanics and Native Americans have 
an elevated risk for T2DM development. This finding is 
in accord with a study by the NHMS in Malaysia which 
stated that Indians had the highest prevalence followed 
by Malays and Chinese (5). However, the present study 
recruited mostly Malays (96.7%), which made the 
comparisons among ethnicities less suitable. 

Surprisingly, despite of the greater proportion of 
participants with tertiary education, the monthly income 
was below RM1000. This could be attributed to the 
background of the participants, which was derived from 
the students. Low SES, which is primarily determined 
by salary, employment, and educational level, is an 
independent risk factor for T2DM (14,36). The specific 
processes connecting poor SES to elevated T2DM risk 
are currently being researched, with 33 to 50% of the 
connection attributed to the important modifiable 
T2DM risk factors (such as obesity, nutrition, physical 
activity, and alcohol use) (36). The rest can be ascribed 
to a variety of additional variables such as psychosocial 
problem, despair, poverty, limited autonomy, and 
inadequate exposure to nutritious food, sport equipment, 
and health services (37).

In this study, the normal FPG value of the participants is 
comparable with the previous studies performed (10,38) 
which reported FPG of 5.5 mmol/L, and 5.1 mmol/L 
respectively. Moreover, the body weight and BMI values 
were comparable with the data obtained from previous 
studies: 77.4 ± 7.26 kg and 27.7 ± 1.79 kg/m2 (39); 71.3 
± 12.0 kg and 24.7 ± 3.3 kg/m2 (17) as well as 84.9 
kg and 27.7 ± 0.3 kg/m2 (38). A similar BMI of 29.5 ± 
3.4 kg/m2 was also reported (10). Excessive fat indicated 
by a high BMI is the single most powerful risk factor 
for T2DM and is related to various metabolic disorders 
that lead to insulin resistance. This could be attributed 
to the inflammation that occurred which disrupted the 
function of beta-cells with subsequently reduced insulin 
sensitivity (40),. Besides, the current study found that WC, 
% body fat, and visceral fat were positively correlated 
with T2DM risk score. It is evidenced that abdominal 
obesity indicated by WC or waist-hip ratio as well as 
visceral adiposity predicted T2DM risk independent of 
BMI (11). 

The findings on the clinical profile matched those 

Table III: Comparison of total daily calories, macronutrients and mi-
cronutrients intake with RNI (n = 30)

Dietary Variables Mean ± SD RNI % 
RNI

Indications

Energy (kcal) 2073 ± 247 1610 - 
1960 105.8

Slightly above 
the recommen-
dation

Energy Intake: 
Basal Metabolic Rate 
ratio 

1.42 ± 0.17

Macronutrients

Carbohydrate intake
  Total (g)
  % from energy intake

263.5 ± 35.4
50.8

50-65% 78.2
Within the rec-
ommendation

Protein intake
  Total (g)
  % from energy intake

83.5 ± 12.4
16.1

10-20% 80.5
Within the rec-
ommendation

Fat intake
  Total (g)
  % from energy intake

76.0 ± 8.7
33.1

25-30% 110.3
Slightly above 
the recommen-
dation

Micronutrients

Dietary fibre (g) 6.6 ± 1.6 20-30 33.0
Below the rec-
ommendation

Vitamin A (µg) 28.1 ± 22.7 600 4.7
Below the rec-
ommendation

Vitamin E (mg) 5.3 ± 1.3 7.5-10 70.7
Below the rec-
ommendation

Vitamin K (µg) 8.2 ± 5.7 55-65 14.9
Below the rec-
ommendation

Vitamin C (mg) 86.2 ± 52.2 70 123.1
Slightly above 
the recommen-
dation

Calcium (mg) 629.9 ± 229.3
1000-
1200

63.0
Below the rec-
ommendation

Magnesium (mg) 130.2 ± 34.8 320-420 40.7
Below the rec-
ommendation

Iron (mg) 20.4 ± 4.1 11-29 70.3
Within the rec-
ommendation

Zinc (mg) 5.6 ± 1.9 4.6-6.5 86.2
Within the rec-
ommendation

Selenium (mg) 44.9 ± 20.8 24-32 140.3
Slightly above 
the recommen-
dation

RNI: Recommended Nutrient Intake

Table IV: Physical activity level of respondents (n = 30)

Parameters Median 
(interquartile 
range)

n (%)

Physical activity score (MET min per 
week)
  Total 
  Walking (3.3 MET)
  Moderate intensity (4.0 MET)
  Vigorous intensity (8.0 MET)
Physical activity category
    HEPA active
    Minimally active
    Inactive

1668.0 (1822)
643.5 (952.9)
540.0 (1275.0)
0 (960.0)

5 (16.7)
19 (63.3)
6 (20.0)

MET: metabolic equivalents, HEPA: health-enhancing physical activity

fat accumulation and free fatty acids concentration in 
the blood raised with subsequent insulin resistance 
(31). In contrast, another study demonstrated that young 
individuals are becoming more likely to have diabetes, 
particularly in Asian nations where T2DM manifests at 
an earlier age than in Caucasian populations attributed 
to the main risk factors such as obesity, family history 
and sedentary lifestyle (32,33). Hence, the current study 
focus on adults with mean age of 36.1 ± 8.7 years old 
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observed in a study that reported systolic blood pressure 
of 123.9 ± 2.3 mmHg, diastolic blood pressure of 76.0 
± 1.3 mmHg and heart rate of 71.1 ± 2.3 bpm (38). 
Another study also reported an indistinguishable heart 
rate of 74.5 ± 5.6 bpm (10). Study reported that elevated 
T2DM risk was observed in higher systolic blood 
pressure (41). This could be attributed to the reduced 
glucose uptake by the human body due to increased 
sympathetic nervous system activity which resulted in 
insulin resistance (40). Apart from that, the NHMS (2019) 
stated that 25.1% of Malaysian adults were physically 
inactive which was slightly higher than the current study 
finding. On the contrary, a higher percentage (80.0%) of 
the study participants were physically active than 74.9% 
as reported by NHMS (2019) (5). Physical inactivity 
lowers insulin sensitivity with gradual loss of beta-cells. 
As a result, this caused impaired glucose tolerance and 
T2DM development (40).

The mean energy intake of this study was in accord 
with MANS 2003 (2097 kcal) and MANS 2014 (2123 
kcal) after excluding under-reporters (42). However, the 
macronutrients distribution particularly carbohydrate 
and fat was slightly different to those reported in MANS 
2014 with 55% carbohydrate, 16% protein and 29% 
fat (25). The current study reported a slightly lower 
carbohydrate (50.1%) and greater fat (33.1%) distribution 
than MANS 2014 . A more recent survey demonstrated 
that carbohydrate, protein and fat accounted for 54%, 
14% and 32% of total daily energy intake, respectively 
(43). Both national and personal surveys included in a 
review and meta-analysis demonstrated that Malaysian 
adults typically ingested sufficient or greater protein 
(80% of RNI) and fat (≥ 30% of total caloric intake) 
throughout various participants’ categories, regardless 
of the dietary assessment tools used (44). 

The higher fat intake in the diets seems to have replaced 
the participants’ carbohydrate intake as supported by 
another study (45). With a booming economy and an 
upper-middle income, Malaysia is a country currently 
going through the ‘substitution phase’ of the nutrition 
transition (46,47). This phase is characterised by a 
change in the types of food ingested without a significant 
change in the total amount of energy supplied (48). 
Typically, the changes in food groups are characterised 
by an increase in the intake of refined carbohydrates, 
added sweeteners, edible oils, and foods derived from 
animals, along with a decrease in the consumption of 
legumes, other vegetables, and fruits (49). Malaysians 
prefer chicken which contain more than twice as much 
fat as it did in 1940, a third more calories, and a third less 
protein. They also give more energy from fat than from 
protein. The way that meat is prepared (deep frying) also 
significantly affects how nutritious it is (47).

Last but not least, the dietary fibre intake of the current 
study was two times greater than that of another study, 
which reported 3.0 ± 2.6 g/day (45) but still below the 

recommendation. The result is not surprising because 
the most recent NHMS 2019 stated that 94.9% of the 
Malaysians did not consume sufficient fruits and/or 
vegetables as recommended by the WHO or Malaysian 
Dietary Guidelines (5) which contributed to the low 
dietary fibre intake. It is evidenced that a low total 
dietary fibre consumption was related with elevated 
T2DM risk (50). 

The present study has several significances. Firstly, 
it adds to the body of literature by documenting the 
preliminary findings on the nutritional profiles involving 
community-living adults at risk of T2DM in Kuala 
Nerus, Terengganu. Next, a validated T2DM screening 
tool among Malaysians was used, which provided 
accuracy in participants’ recruitment. However, several 
limitations of this study are acknowledged. Its cross-
sectional design precluded drawing a direct connection 
between socio-demographic characteristics and T2DM 
risk as well as between nutritional status and T2DM 
risk. The sample was only drawn from adults at risk of 
T2DM in Kuala Nerus, Terengganu with predominantly 
homogeneous Malays population. This does not reflect 
the ethnic diversity of Malaysian. Therefore, the findings 
could not be generalized to other Malaysian population 
of adults at risk of T2DM from other races such as 
Chinese and Indians in which their dietary intake are 
likely to be different.

CONCLUSION

The participants had moderate T2DM risk with normal 
FPG level, blood pressure, and heart rate. They had 
excessive energy and fat intake with insufficient dietary 
fibre intake. It is vital to examine the socio-demographic 
characteristics and nutritional status, which can provide 
important information for planning future cost-effective 
T2DM preventive strategies. This is because a strategic 
method of primary prevention for T2DM is by managing 
risk factors through lifestyle modification. As a result, it 
can improve quality of life and minimise stress 
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