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Background: The widespread dissemination of unhealthy dietary habits, childhood-teenage
obesity, and sedentary lifestyle in young adults has paved the way for public health burden
metabolic syndrome and early onset of type 2 diabetes mellitus. The aim of this study was to
assess the prevalence and risk factors for metabolic syndrome and diabetes among young
adult students.

Methods: This cross-sectional study was conducted among students of age group (18 to 25
years) studying at Manmohan Memorial Institute of Health Sciences and Central Institute of
Science and Technology. The diabetes risk score of each individual was calculated by the
Finnish Diabetes Risk Score (FINDRISC tool). Independent risk factors for diabetes and
metabolic syndrome were measured by multivariable logistic regression analysis. The
p-value of <0.05 was considered statistically significant in this study.

Results: A total of 825 students were recruited and 739 (89.6%) students completed the
study with all the fulfilled criteria. The metabolic syndrome (Harmonized Joint Scientific
Statement (HJSS) criteria) was present in 7.1%, and the most prevalent defining component
was low HDL-C (78%); 74.8% of students were under low risk, 22.18% were at slightly
elevated risk, 2.02% were at moderate risk, and 1.01% were at high risk of diabetes. The
cardiometabolic risk factors like BMI, TC, and LDL-C were higher at a significant level
(p<0.001) with an increased diabetes risk score. Independent lifestyle risk factor for meta-
bolic syndrome was current smoking (AOR, 4.49, 95% CI 1.38-14.62) whereas, an inde-
pendent lifestyle risk factor for diabetes was low adherence to physical exercise (AOR, 4.81,
95% CI, 2.90-7.99).

Conclusion: Metabolic syndrome is present, although in low numbers in young adults
putting them at risk to develop diabetes in the near future. Early assessment of metabolic
syndrome and diabetes risk in young may provide insights for preventive and control plans
for risk population.
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Background

The low- and middle-income countries have mirrored the trend and are experien-
cing a rise in non-communicable diseases (NCDs) such as metabolic syndrome
(MetS), Diabetes Mellitus (DM) and cardiovascular diseases (CVDs) due to soaring
urbanization accompanied by rapid lifestyle changes.'” Nepal, being one of the
low- and middle-income countries, is experiencing a significant epidemiological

transition including unplanned urbanization, poor lifestyle interventions; the
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increasing trend of which results in threatening health
challenges.” The widespread dissemination of unhealthy
dietary habits, childhood-teenage obesity and sedentary
lifestyle in young adults has paved the way for public
health burden metabolic syndrome.® Current estimates
suggest that 20-25% of South Asians have developed
MetS.! The study of Sharma et al in Nepal has reported
its prevalence to be 22.5% according to the definition of
Federation (IDF) and 20.7%
according to National Cholesterol Education Programme
Adult Treatment Panel III (NCEP ATP III) definition.* The
MetS and its subsequent clinical outcomes have a dreadful

International Diabetes

impact on the world population with millions of avoidable
deaths.” The individuals with MetS are thrice as likely to
have a heart attack or stroke compared to people without
the syndrome.®

MetS comprises the combination of cardiometabolic
risk factors including insulin resistance, atherogenic dys-
lipidaemia, central obesity and hypertension which when
occur together increases the risk of developing compli-
cations like heart attacks, strokes and sudden cardiac
death. The World Health Organization (WHO) definition
revolves around the presence of diabetes mellitus and
insulin resistance as a key requirement, while the NCEP
ATP 111, IDF definition allows the presence of any three
out of five components (hyperglycaemia, hypertension,
central obesity (WC), elevated triglycerides and low
high-density lipoprotein (HDL-C)) for defining MetS.’
IDF criteria is more applicable for the risk assessment of
MetS in Asian population® while, the Harmonized Joint
Scientific Statement (HJSS), criteria suggested the popu-
lation specific-criteria for waist circumference because
cut-off values of waist circumference (WC) designed for
the Western population are found to underestimate cen-
tral obesity and MetS in South Asian population.'

It is important to pay regard that MetS remains undiag-
nosed for many years. By the time when they are diag-
nosed, they are already plagued with complications.
People with MetS are found more prone to develop
T2DM with fivefold greater risk than people without
MetS.° Individuals with this inter-connected metabolic
disorder are subjected to micro and macro-vascular
damages.'” Diabetes risk has been evaluated using various
Risk Score
(FINDRISC) is a simple, non-invasive screening tool hold-

tools among which Finnish Diabetes

ing a clear picture of risk factors associated with

diabetes.!' Having numerous validation studies regarding

this tool, it can be beneficial for the prediction of future
diabetes.'""'?

Young adults (18-25 years) are less prone to have
metabolic syndrome. Besides, they are also known to
skip meals, consume unhealthy foods or do binge eating,
which puts them at risk for weight gain, insulin resistance
and early onset of T2DM." For this study, we chose
young College going students of Health Sciences because
they seem to be an optimal population to make aware of
healthy diets and prevention and management of metabolic
diseases.'* On that account, this study aims to find out the
prevalence of MetS and diabetes risk score and its associa-
tion with cardiometabolic risk in young adult Health
Science College going students.

Methods
Study Design and Selection Criteria

This descriptive cross-sectional study was conducted in
Manmohan Memorial Institute of Health Sciences,
Kathmandu, Nepal and Central Institute of Science and
Technology (CIST), Kathmandu, Nepal during the period
of six months (February to July 2018). All Health Science
students 572 from MMIHS and 253 from CIST studying at
the Department of Laboratory Medicine, Public Health,
Pharmacy, and Nursing were included in this study.
Initially, all the students from each Department were
approached during their break time for 20 minutes and
informed about the protocol and requirement of the survey.
Informed and written consent was recorded from each
participant and they were interviewed and all the required
lifestyle variables for this study were recorded by using
standard questionnaire. Students beyond the age group of
18 to 25 years were excluded from the study. Standard
questionnaire was developed based on the variables
required for the FINDRISC tool. Students were inter-
viewed and anthropometric measurements were recorded.
They were suggested to provide 8 hours fasting
blood sample the next morning for the biochemical

measurements.

Experimental Protocol

All the anthropometric, demographic and clinical baseline
characteristics from each individual were recorded using
a standard questionnaire. Height was measured by using
a wall scale meter with barefoot. Weight was measured by
using a standard digital weighing machine to the nearest
0.1kg with barefoot and minimal clothing. Body mass
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index (BMI) was calculated (kg/m?) and the cut-off value
for normal BMI was considered as 25kg/m?; 25-29.9 kg/
m” were considered as overweight and >30 kg/m2 were
considered as obese as suggested by National Institute of
Health (NIH).'> Waist circumference was measured mid-
way between the lower rib and superior border of the iliac
crest. Blood pressure was measured by using
a sphygmomanometer. Further, the presence of MetS was
determined based on diagnostic criteria provided by the
NCEP ATP III 2004, IDF 2006, WHO 1998, AACE 2003
and Harmonized Joint Scientific Statement 2009.”

The Diabetes risk score of each individual was calculated
by using the FINDRISC tool. The FINDRISC tool contains
seven different variables, BMI, WC, daily physical activity,
daily consumption of vegetables/fruits, anti-hypertensive
medication, high blood sugar and relatives with T2DM.
Each of the variables has a different grade to calculate the
total number of diabetes score.'® Patients with an average of
at least half an hour exercise daily were classified into high
adherence to exercise. The history of the past 6 months
regular alcohol use (at least 2 drinks per day) was classified
as “Regular alcohol consumption”. Occasional and non-
smokers were considered as ‘“non-smoking and daily smo-
kers were considered as Current Smoking”.

Fasting (8 to 12 hours) venous blood was collected and
serum was separated for biochemical analysis. Fasting
blood samples were analyzed for glucose (FBG) total
cholesterol (TC), triglyceride (TG), high-density lipopro-
tein cholesterol (HDL-C) and low-density lipoprotein cho-
lesterol (LDL-C) as per the instructions provided by the
reagent manufacturer (Agappe Diagnostics Switzerland

GmbH). All the parameters were analyzed using a Mispa

825 students participated in the survey

Viva (semi-automated Biochemistry analyzer, Agappe
Diagnostics Switzerland GmbH) in the Department of
Biochemistry, MMIHS.

Statistical Analysis

Data were analysed using SPSS version 20.0 (IBM Corp.,
Armonk, NY, USA) and Microsoft Excel 2010. Independent
Sample #-test was used to analyse mean comparison of base-
line characteristics between male and female populations.
Likewise, the risk factors based on FINDRISC score for
Diabetes between males and females were analysed by chi-
square test. Likewise, bivariate analysis was done to obtain
the crude effect of risk factors (independent variables) on
MetS and diabetes risk. Variables with p-values <0.2 enter
into multivariable logistic regression analysis. The associa-
tion between lifestyle risk factors with MetS and Diabetes
was measured using odds ratio (OR) with 95% confidence
Interval. The p-value of <0.05 was considered statistically
significant in this study. Further, statistically significant dif-
ferences of cardiometabolic risk factors with Diabetes Risk
score were established by one-way ANOVA test.

Results

All the students (825) from Manmohan Memorial Institute
of Health Science and Central Institute of Science and
Technology were interviewed. Among them, 4 were not
within the (18-25 years) age group and 31 students refuse
to provide all the required information and anthropometric
measurements. Fifty-one students did not provide the fast-
ing blood sample the next morning for the biochemical
measurements. Finally, 739 students were included as the
study population in this study (Figure 1). Hence, the final

= 4 were not within the (18-25years) age group

= 31 students refuse to provide required information

790 students completed the questionnaire and measurement

51 students did not provide the fasting blood sample

Total 739 student 's data was analyzed

Figure | Flowchart of the study.
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Table | Baseline Characteristics of Different Study Population

Parameters Total(n=739) Male(n=273) Female(n=466) P value (t-test)
Age (year) 20.29x1.77 20.73%1.90 20.13%1.69 0.411(3.40)
BMI (kg/m?) 21.07%3.17 21.61%3.40 20.87+3.07 0.210 (2.33)
WC (cm) 79.14x891 81.18+8.35 76.63+8.65 <0.001* (6.42)
WHR 0.88+0.05 0.91+6.92 0.88+0.05 <0.001* (7.11)
SBP (mm of Hg) 104.68+12.61 113.89£11.79 101.23£11.10 <0.001* (11.11)
DBP (mm of Hg) 70.707.9 75.74%7.69 68.81%7.12 <0.001* (9.44)
FBS (mg/dl) 85.62+12.20 90.53+13.44 83.7811.19 <0.001* (5.65)
TC (mg/dl) 137.48+31.16 136.92+£29.95 137.68+31.64 0.808 (—0.24)
TG (mg/dl) 88.89+37.61 95.70+43.06 86.35+35.09 0.014* (2.48)
HDL-C (mg/dl) 41.60+9.20 38.93+8.73 42.60+9.19 <0.001* (—4.02)
LDL-C (mg/dl) 78.35+30.22 79.15+28.63 78.05+30.84 0.718 (0.36)
VLDL-C (mg/dl) 17.78+7.52 19.14£8.61 17.27£7.02 0.014* (2.21)

Note: *Represents the test is significant (test is considered significant if p value is less than 0.05).
Abbreviations: BMI, body mass index; WC, waist circumference; WHR, waist-to-hip circumference ratio; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBS,
fasting blood glucose; TC, total cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; VLDL, very low-

density lipoprotein.

analysis included 739 students’ data of whom 273 (36.9%)
were male and 466 (63.1%) were female.

Table 1 shows the baseline characteristics of the study
population. Waist circumference (WC), waist-to-hip ratio
(WHR), blood pressure (BP), fasting blood glucose (FBS),
and triglyceride (TG) were significantly higher in male
than in female, whereas high-density lipoproteins (HDL-
C) were significantly lower in male compared to female
(p<0.05).

In our study population, the most prevalent defining
component of metabolic syndrome was low HDL-C (78%)
followed by high waist circumference (31%), elevated
FBS (11.3%), high TG (7.5%) and hypertension (4.2%).
Based on the above components, 7.1% of young students
were presented with MetS as defined by Harmonized Joint
Scientific Statement (HJSS) criteria, followed by 5.8%
(IDF), 4.0% (NCEP ATP III), 3.6% (WHO) and 2.3%
(AACE). The prevalence of MetS was found to be sig-
nificantly higher in males compared to females except for
the HJSS and IDF criteria and the prevalence was signifi-
cantly equal using NCEP ATP III criteria (Table 2).

Further, different risk factors were assessed for the
FINDRISC points to define the different grades of risk of
diabetes in our study population (Table 3). Based on the
FINDRISC score, 553 (74.80%) were under low risk for
diabetes (Score <7). Among the total population 164
(22.18%) had slightly elevated risk (Score between 7 and
11), 15 (2.02%) had moderate risk (Score between 12 and
14) and 7 (1.01%) had a high risk of diabetes (Score between
15 and 20). Male had significantly higher FINDRISC score as

compared to female (p 0.002) (Figure 2). Different lifestyle
risk factors for MetS and T2DM were measured using bivariate
analysis. A stepwise backward elimination procedure was
applied with variables with p-value less than 0.2 in multivari-
able logistic analysis to calculate the adjusted odds ratio
(AOR). Among all the independent variables, only current
smoking (AOR, 4.49, 95% CI 1.38-14.62) was the indepen-
dent risk factor for MetS and only low adherence to physical
exercise (AOR, 4.81, 95% CI, 2.90-7.99) was an independent
risk for T2DM (Table 4). Table 5 illustrates the association of
cardiometabolic risk with FINDRISC score. There was
a significant increase in BMI (p<0.001), TC (p=0.04), and
LDL-C (p =0.008) with increase in FINDRISC score.

Discussions
There is a common fallacy that the young populations are
in their active phase of life and are less prone to develop

Table 2 Prevalence of Metabolic Syndrome in Study Population

Criteria Prevalence of Male Female
MetS (273) (466)
(Total=739)

HJSS 27 (7%) 14 (51.85%) 13 (48.15%)

IDF 43 (5.8%) 12 (27.9%) 31 (72.1%)

NCEP ATP IIl | 30 (4%) 15 (50%) 15 (50%)

WHO 27 (3.6%) 14 (51.85%) 13 (48.15%)

AACE 17 (2.3%) 12 (70.5%) 5 (29.5%)

Abbreviations: MetS, metabolic syndrome; HJSS, Harmonized Joint Scientific
Statement; IDF, International Diabetic Federation; NCEP ATP |Ill, National
Cholesterol Education Program Adult Treatment Pannel Ill; WHO, World Health
Organisation; AACE, American Association of Clinical Endocrinologists.
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Table 3 Risk Factors for Type 2 Diabetes Mellitus Among Study Population

Variables FINDRISC Points Total (%) Male (%) Female (%) P value (X?)
(n=739) (n=273) (n=466)

BMI (kg/m2)
<25.0 0 654(88.5) 231(84.6) 420(90.1) 0.206 (3.16)
25.0-29.9 | 74(10.1) 36(13.2) 41(8.8)
230.0 3 11(1.4) 6(2.2) 5(1.1)

WC (cm)
<94 (M), <80 (F) 0 533(72.12) 251(91.9) 303(65.02) <0.001(30.82)
94-102(M)/80-88(F) 152(20.57) 16(5.9) 121(25.97)
>102(M)/88(F) 54(7.30) 6(2.2) 42(9.01)

Physical activity (30min/day)
Yes 402(54.40) 168(61.54) 241(51.72) 0.054 (3.71)
No 337(45.60) 105(38.46) 225(48.28)

Vegetables/fruits (100mg/day)
Yes 0 119(16.10) 30(11.0) 84(18.0) 0.063 (3.45)
No | 620(83.90) 243(89.0) 382(82.0)

Note: X? represents the t-test value.
Abbreviations: BMI, body mass index; WC, waist circumference; M, male; F, female; DM, diabetes mellitus.

MetS. Nonetheless, our study revealed the overall fre-
quency distribution of MetS was found to be 7.1%,
5.8%, 4.0%, 3.6% and 2.2% according to definitions pro-
vided by Harmonized Joint Scientific Statement (HJSS),

Cholesterol Education Programme Adult Treatment Panel
III (NCEP ATP I1I), World Health Organization (WHO)
and American Association of Clinical Endocrinologists
(AACE) in young adults. The prevalence of MetS obtained

International Diabetes Federation (IDF), National from this study is higher than the findings by Mbugua et al
Emale mfemale
85.9
70.6
§
S
£
d
-9
26.6
104
- 29 19 15 08
T e —
0-6 7to 11 12to0 14 15t0 20
(Low Risk Score) (Slightly elevated (Moderate Risk (High Risk Score)
Risk Score) Score)
FINDRISC score

Figure 2 Risk assessment by FINDRISC score.
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Table 4 Lifestyle Risk Factors for Metabolic Syndrome and Diabetes Among Study Population

Variables MetS(+) HJSS Criteria Diabetes Risk (FINDRISC>7)
COR p-value | AOR p-value | COR p-value | AOR p-value
(95% CI) (95% CI) (95% CI) (95% CI)

Regular Alcohol consumption | Yes 1.47 0.187 - 0.94 0.982 -

No (0.74-2.94) (0.61-2.47)
Current Smoking Yes 4.96 0.004 4.49 0.013 0.48 0.166 0.37 0.073

No (1.69-14.56) (1.381-14.621) (0.18-1.32) (0.12-1.10)
Daily inclusion of green Yes 0.79 0.991 - 0.525 0.196 0.71 0.542
vegetables and fruits in diet No (0.23-2.67) (0.26-1.06) (0.34-1.49)
Physical activity High Adherence 0.69 0.450 - 4.77 <0.001 48l <0.001

Low adherence (0.26-1.82) (2.90-7.84) (2.90-7.99)

Abbreviations: COR, crude odds ratio; AOR, adjusted odds ratio; HJSS, Harmonized Joint Scientific Statement.
Table 5 Association of Cardiometabolic Risk with Diabetes Risk Score
Parameter Low Risk Slightly Elevated Moderate Risk High Risk (F15-20) p for Trend
(F<7) Risk (F 7-11) (F 12-14) (n=7)
(n=553) (n=164) (n=15)

Age (years) 20.34£1.78 20.04£1.77 20.80£1.32 21.2+0.84 0.201
BMI (kg/mz) 20.46%2.60 22.37+3.48 25.96+5.10 28.24+5.27 <0.001*
SBP (mmHg) 104.03+12.0 106.36+11.92 109.0+11.97 107.0+12.04 0.232
DBP (mmHg) 70.16+8.07 72.3246.70 73.0£9.49 70.0+£7.07 0.065
FBG (mg/dl) 85.12+10.68 84.36x12.91 103.1+22.41 115£17.35 <0.001*
TC (mg/dl) 135.09+28.26 142.89+35.61 164.9+57.68 140.4+32.0 0.004*
TG (mg/dl) 87.51+36.73 91.66+40.19 94.8+39.56 119£33.82 0.208
HDL-C (mg/dl) 41.22+9.18 42.99+9.63 40.6+5.84 41.80+5.4 0.353
LDL-C (mg/dl) 76.36+27.67 82.77+34.60 105.12+53.44 74.80£21.02 0.008*
TC/HDL ratio 3.42+1.01 3.49+1.25 4.14x1.55 3.33+0.36 0.206
LDL/HDL ratio 1.97+0.89 2.06%1.11 2.65+1.38 1.77+0.29 0.131

Note: *Represents the test is significant at 5% level of significance.

Abbreviations: F, FINDRISC; BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; FBS, fasting blood glucose; TC, total cholesterol; TG,
triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol.

(1.9%) in Kenya (East Africa)’ and Manjunath et al (6.6%)
in India,'” while lower than the study performed by Tope
and Rogers (9.3%) in the USA.'® The disparity and incon-
sistency in MetS prevalence could be because of differ-
ences in the study population, lifestyle choices, dietary
habits, genetic factors and socioeconomic status. In addi-
tion, the investigation methods and MetS criteria used also
has a significant role in such disparities.

The most prevalent defining component for MetS was
reduced HDL-C (78%) followed by abdominal obesity
(31%) with hypertension (4.2%) being the least prevalent.
Significantly, more males were found to meet the MetS
diagnostic criteria compared to their female counterparts
according to the WHO, NCEP ATP III, AACE definitions.

Increased rate of engagement in smoking among males in

our study could be one potential reason for this difference.
Likewise, the endogenous estrogen in females has
a cardio-protective role, which likely explains this
Abdominal found to be
the second most prevalent component in our study popula-

difference."® obesity was
tion according to the ethnic-specific criteria given by IDF.
The Nepal Non-Communicable Disease Risk Factor
Survey, 2007 was based on a nationally representative
study including all three ecological regions reported aver-
age waist circumference to be 74.9 cm in males and
70.3 cm in females.” Compared to this finding of the
National survey, our study showed average waist circum-
ference to be 81.18+8.35 in males and 76.63%8.65 in
females. The relatively lower prevalence of central obesity
in our population following NCEP ATP III criteria is due
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to the higher cut-off value of WC; this may underestimate
the prevalence of MetS in our populations, which we have
discussed in our previous research.?’ Differing methodol-
ogies and sample sizes also probably explain this differ-
ence. Since abdominal obesity is recognized as an
independent risk factor for the development of CVDs, it
can be inferred from the above data that 31% of young
students participating in our study are under CVDs risk.

Out of 739 participants in our study, 56.5% consumed
alcohol, 22.4% were regular smokers and only 16.13%
included green vegetables and fruits in their daily diet
(data not shown). It has been reported, that vegetables
and fruits are mainly responsible for the protection against
hypertension and cardiovascular diseases. Moreover, anti-
oxidants present in vegetables and fruits inactivate the
effects of free radicals and lipid peroxidation, which
could affect arterial stiffness.”' Similarly, smoking was
obtained as an independent risk factor for MetS with an
OR of 4.95 (95% CI 1.68-14.55) in our study. Previous
findings have shown that smoking is positively related to
BMI and waist-to-hip ratio®* and thus increases the risk of
abdominal obesity.>> Also, nicotine acts as an adrenergic
agonist, which leads to an increased release of vasopressin,
resulting in an acute increase in both blood pressure and
heart rate.>* The relatively higher prevalence of MetS in
our population may be due to these unhealthy dietary
behaviors.

It is well demonstrated that each component of MetS
has an association with many clinical conditions like
T2DM, CVD, NAFLD, etc. In our previous studies, we
detect the prevalence of MetS in patients with NAFLD and
T2DM.*2° Different clinical trials have reported MetS as
a predictor of new-onset of type 2 diabetes. Therefore,
early detection of MetS in adult individuals is essential
not only for the prevention of MetS itself but also to deter
associated complications like T2DM, NAFLD and
CVDs.”

Our study showed that 22.2% of total students had
a slightly elevated risk, 2.02% had a moderate risk and
1.01% had a high risk of developing T2DM in the near
future based on FINDRISC score. A similar study conducted
by S. Al-Shudifat et al in the young student population in
Jordan resulted that 26.2% had a slightly elevated risk, 5.2%
had a moderate risk and 1.8% had a high risk for T2DM,*®
which is slightly higher to our study. It is well known that
regular physical activity for at least 30 minutes reduces
diabetes risk from 35%-40%.%"* We found that low adher-
ence to exercise was an independent variable (AOR=4.81)

for the diabetes risk. Therefore, a possible reason for fewer
individuals having a high risk of T2DM in our study may be
due to their higher participation in physical activities
(54.4%). Our study ensued first-degree and second-degree
family history of diabetes in only about 21.8% and 38.5% of
total students, respectively, and obesity was present in
27.8% of students. The trend of diabetes risk, when com-
pared to some studies in a higher age group, was drastically
higher. Martin et al revealed that 15.9% were at slightly
elevated risk, 42.9% were at moderate risk and 33.5%
were at high risk for diabetes.”” Similarly, Jeroen De
Cocker showed 10.3% with moderate risk and 10.4% with
a high risk of diabetes (35-55years)."" This may be due to
advancing age during which they are already exposed to risk
factors associated with diabetes and this result highlights the
importance of determining the diabetes risk in the early adult
phase to reduce future diabetes.

It is notable that risk factors for MetS are also the risk
factors for T2DM and are also the risk factors for cardio-
vascular diseases.>® In accordance with this, we examined
the association of cardiovascular risk with diabetes risk. It
showed that the mean FINDRISC increase was signifi-
cantly associated with hyperglycaemia and hypercholester-
olemia. There was significant increase in BMI and TG
with an increase in the diabetes risk score. Likewise,
HDL-C was found significantly decrease with an increase
in the diabetes risk score. In comparison, there was
a significant increase in mean fasting blood glucose, total
cholesterol, LDL-C, and BMI with an increase in diabetes
risk score in validation study performed by Makrilakis
et al (2011),'* which was similar to our study. In discor-
dance, there was a significant increase in triglyceride and
a decrease in HDL-C in their study. The significant rise in
BMI and atherogenic lipids (TC and LDL-C) with an
increase in the FINDRISC score predicts the risk of
CVDs in a near future in our diabetes risk populations.

This study Limits only Health Sciences students pre-
dominantly in one specific age group studying in the
Capital City that possibly have high-risk factors for
MetS. The inclusion of more young adults from different
parts of the country would facilitate the intervention policy
for high-risk young individuals.

Conclusion

Current smoking was the independent risk factor for MetS
and low adherence to physical exercise was an independent
risk for T2DM. This report has demonstrated that metabolic
syndrome is present, although in low numbers in young
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adults putting them at risk to develop diabetes in the near
future. It is therefore essentially an early assessment of
diabetes and metabolic risk in young. In addition, cardiome-
tabolic risks are associated with an increased risk of diabetes.
This study may provide insight for preventive and control
plans for the population with future diabetes risk of CVDs.
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