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ABSTRACT

Overweight and obesity have been correlated to the higher risk for developing metabolic diseases in later life, such as DM type
2. This study reseached the body mass index (BMI), the waist to hip ratio (WHR) and the fasting blood glucose levels (FBG) in
the seemingly healthy university students to comprehend these variables amongst the youth in Indonesia in 2019. The BMI and
WHR of 150 male and female students aged 18-22 years old of the IIKBW, Kediri were measured by standardised
anthropometry. The FBG was measured after 8 hours-minimum of fasting from the capillary blood drop using glucometer.
Data was then analysed using SPSS 17 with level of significance of P <0.05. According to Asia-Pacific BMI classification,
students were 30.7 % obese with males significantly higher than females (P = 0.016), 18% overweight (significantly higher in
females, P = 0.04), 36% normal and 15.3% underweight. When compared between genders, the WHR was significantly higher
in males (P <0.001); while there were no significant differences in FBG (P = 0.6). 4 males and 5 females with FBG >=100
mg/dl, whereas others were within normal limits. There were positive significant correlations between BMI and WHR in males
and females (r = 0777, P <0.001; r = 054, P <0001, respectively). There was a significant positive correlation between the
BMI and FBG with r = 0217, P = 0.008; and between the WHR and FBG with r = 0.21, P = 0.01 amongst all students . In this
study, male students have significantly higher BMI and WHR than females. Higher FBG was well observed in students with
either higher BMI or WHR.
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ABSTRAK

Obesitas dan kelebihan berat badan berkorelasi dengan tingginya resiko mengidap berbagai penyvakit metabolik di kemudian
hart, termasuk DM tipe 2. Penelitian ini bertujuan menganalisis hubungan indeks massa tubuh (IMT), rasio lingkar pinggang -
panggul (WHR) dan kadar glukosa darah puasa (GDP) pada mahasiswa laki-laki dan perempuan usia 18-22 tahun di IIKBW,
Kediri tahun 2019, IMT dan WHR dari 150 mahasiswa dinilai dengan metode antropometri terstandarisasi. GDP dari darah
kapiler divwkur menggunakan glukometer minimal 8 jam pasca puasa. Data dianalisis dengan menggunakan SPSS 17 dengan
tingkat signifikansi P <0,05. Berdasarkan klasifikasi IMT Asia Pasifik, 30,7% subjek mengalami obesitas (IMT laki-laki lebih
besar dibandingkan perempuan; P = 0,016), 18% gemuk (IMT lebih besar pada perempuan, P = 004), 36% normal dan 15,3%
kurus. WHR lebih besar pada laki-laki (P <0,001) meskipun tidak terdapat perbedaan bermakna antara GDP laki-laki dan
perempuan (P = 0,6). Didapatkan 4 laki-laki dan 5 perempuan memiliki GDP >=100 mg/dl. Terdapat korelasi yang bermakna
antara IMT dan WHR pada laki-laki dan perempuan (r = 0,777, P <0,001; r = 0,54, P <0,001). Terdapat korelasi positif dan
bermakna antara IMT dan GDP dengan r = 0,217, P = 0,008; dan antara WHR dan GDP dengan r = 0,21, P = 0,01 dari
seluruwh mahasiswa. Pada penelitian ini, IMT dan WHR mahasiswa laki-laki lebih besar secara bermakna daripada
perempuan. GDP yang tinggi cenderung ditemukan pada mahasiswa dengan IMT atau WHR yang lebih besar.
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INTRODUCTION

The prevalence of overweight and obesity are increasing
thus becoming a global health concern (Mehdad et al
2012, Poobalan & Aucott 2016). These conditions have
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also been reported amongst the youth, which might
increase the risk to suffer various metabolic diseases in
later life (Poobalan & Aucott 2016). Several metabolic
diseases correlated to obesity ie. type-2 diabetes
mellitus (T2ZDM) (Stroud et al 2015, Portero et al 2014).
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Early identification of overweight and obesity in the
young adults is warranted. World Health Organisation
(WHO) has recommended the measurement of body
mass index (BMI) as the simplest way for defining
obesity (Mishra et al 2014). However, the BMI is an
indirect measurement for body fat because the fat mass
and the lean body mass components are not
differentiated, as such in the measurement of the waist-
hip ratio (WHR). WHR that is more accurate in
measuring body fat distribution, can predict visceral
fat/central obesity (apple-shaped or pear-shaped
obesity), after adjusting to the BMI (Doustjalal et al
2016, Gadekar et al 2018, Fu et al 2015). In this study,
we analysed the BMI and WHR in the seemingly
healthy male and female university students and
correlated these variables to the fasting blood glucose
levels (FBG) as one indicator of prediabetes.

MATERIALS AND METHODS

The study was conducted amongst 74 male and 76
female students of the Faculty of Dentistry, Institut IImu
Kesehatan Bhakti Wiyata (IIKBW), Kediri, East Java,
Indonesia aged 18-22 years old. Ethical clearance was
obtained from the Research and Ethical Committee of
Universitas Airlangga, Surabaya, Indonesia. After
informed consent and information for consent were
signed, all subjects were fasting overnight from 10.00
pm until the study began at approximately 07.00 am in
the next morning. The weight, height, waist
circumference and hip circumference were measured
using standard anthropometry. Body weight was
measured to the nearest 0.1 kg using Omron HN289
(Omron, Japan) digital weighing scale placed on a firm,
flat ground with subjects wearing light clothing and no
shoes; belts and other accessories were removed and
pockets emptied. Height was measured to the nearest
0.1 cm using a wall-mounted tape measure (GEA,
Indonesia) with the subjects standing erect, barefoot,
heels together and looking straight ahead in the
Frankfurt plane.

The BMI was calculated as weight in kilograms divided
by height squared in metres. Subjects with BMI of less
than 18.5kg/m2 were classified as underweight, 18.5-
22.9 kg/m2 were classified as normal weight, 23.0-24.9
kg/m2 were classified as overweight, 25.0-29.9 kg/m2
were classified as obese I and BMI greater than or equal
to 30 kg/m2 were defined as obese II (WHO 2000).
Waist circumference and hip circumference (both in
cm) was measured using the tape measure SECA 201
(SECA, Germany) according to WHO guidelines (WHO
201 1). Waist circumference was measured to the nearest
0.1 ¢m in standing position at the midpoint between the
lower margin of the last palpable rib and the top of the
iliac crest and at the end of normal expiration. Hip
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circumference was measured to the nearest 0.1 cm at the
widest diameter around the hip and having the greater
trochanter as the landmark. The WHR was calculated as
waist circumference divided by the hip circumference.
The waist-hip ratio cutt-off point for Asian was 0.90 and
0.80 for male and female, respectively. Apple-shaped
obesity was defined as high BMI (BMI ? 23 kg/m2)
with high WHR (WHR > 0.90 for male and > 0.80 for
female), while pear-shaped obesity was defined as high
BMI (BMI ? 23 kg/m2) with low WHR (WHR <090
for male and <0.80 for female) (Fu et al 2015, WHO
2000, WHO 2011). Capillary blood sample was taken to
measure the FBG using Accu-Chek Active® glucometer
(Germany); after the index or middle finger had been
cleaned with alcohol swab.

The finger site was then dried and finger-prick done
with single-use lancet or a lancing device to draw blood
for each subject. Fasting blood glucose (FBG) was
classified according to the recommendation of
Perkumpulan Endokrinologi Indonesia (PERKENI)
(2015); FBG <100 mg/dL is normal fasting glucose;
FBG 100-125 mg/dL was prediabetes and FBG 7 126
mg/dL was provisional diagnosis of diabetes. According
to American Diabetes Association (2005), prediabetes is
similar to impaired fasting glucose (PERKENI 2015,
ADA 2005). The data were analyzed using SPSS 17.0
for Windows. For difference of variables in male and
female students. t-test or Mann—Whitney U test for
independent samples were used to compare mean
scores, and the Chi-square was used to compare
frequencies. Pearson correlations of BMI, WHR and
FBG of the subjects were assessed. P <005 was
regarded as significant.

RESULTS

Data on various anthropological parameters and fasting
blood glucose were given in Table |. According to
Asia-Pacific BMI classification, students were 30.7%
obese with males significantly higher than females (P =
0.016), 18% overweight (significantly more in females,
P = 004), 36% normal and 15.3% underweight.
However, the overall BMI showed no significant
differences between males and females (P = 0.41). The
apple-shaped obesity was higher in females (18.4%)
than in males (14.9%), whilepear-shaped obesity was
higher in males (36.5%) than in females (27.6%)
although not significantly different (P >0.05). When
compared between genders, the WHR was significantly
higher in males (P <0.001); while there was no
significance in FBG (P =0.6).

Table 1. Anthropometry parameters and fasting blood
glucose of males and females
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Variables All Males Females p value
(n=74) (n=76)
Weight (kg) (u (SD)) 62.3 (14.9) 679(159 56.7(11.5) <0.001
Height (cm) (g (5D)) 162.1(8.3) 168.2(5.8) 156.1 (5.6) <0.001
BMI (kg/m2) (3« (SD)) 23.6(4.8) 239(5.1) 233 (45) 0411
Underweight (n (%)) 23(15.3) 12(162) 11{14.5) 0945
Normal (n (%)) 54 (36) 24(324) 30 (39.5) 0467
Overweight (n (%)) 27(18) B(10.8) 19 (25 0040
Obese [ & IL(n (%) 46 (30.7) 30(40.5) 16(21) 0016
BMI =23 kg/m” (n (%)) 73 (48.7) 38(514) 35(46.1) 0627
WC (cm) (g (SD)) 783 (124) 82.1(13.8) 74.6 (96) 0001
HC (cm) (3 (SD)) 97.1(92) 972(9.8) 96.9 (8.7) 0865
WHR (i (SD)) 0.80 (007 084 (0.07) 0.77 (0.05) <0.001
Apple-shaped * (n (%)) 25 (16.7%) 11(149%) 14 (18.4%) 0715
Pear-shaped " (n (%)) 48 (329%) 27(36.5%) 21 (27.6%) 0324
FBG (mg/dl) (¢ (SD)) 87.8(7.3) 88.1(7.5) 87.5(7.3) 0.600
FBG =100 mg/dl (n (%)) 9 (6%) 4 (54%) 5 (6.6%) 1

BMI: body mass index, WC: waist circumference, HC: hip circumference, WHR: waist-hip ratio, FBG: fasting blood
glucose. “BMI =23 kgflnz, WHR > 0.90 for male and > 0.80 for female. "BMI = 23 kg,-’mz, WHR < 0.90 for male and <

0.80 for female.

Table 2. Pearson’s correlation coefficients (r) of BMI
with WHR

Subject r value p value
Overall (Males & Females) 0617 <0.001
Male 0377 <01.001
Female 0.54 <0.001

BMI: body mass index, WHR: waist-hip ratio

Table 3. Pearson’s correlation coefficients (r) of FBG
with BMI and WHR

Subject FBG

BMI WHR
Overall (Males &
Females) 0.217 0.210
r value 0.008 0.010
p value
Male
r value 0.226 0.232
p value 0.053 0.046
Female
r value 0.203 0.207
p value 0.079 0072

BMI: body mass index, WHR: waist-hip ratio, FBG:
fasting blood glucose

DISCUSSION

From this study we found the overweight and obesity
have becoming a common issue either in male or in
female students. The prevalence is higher when
compared to the previous study conducted in Indonesia
in 2014-2015 (34.3%) (Pengpid & Peltzer 2017), and to
other studies in Pakistan (31.1%), Thailand (20.8%) and
Bangladesh (209%) (Khan et al 2016, Pengpid & Peltzer
2015, Howlader et al 2018). In our study, the prevalence
of the obesity was slightly higher in males compared to
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in females. This might be due to the genetics and/ or
environment, such as restrictive diet life style amongst
females is arguably more popular to stay slim (Khan et
al 2016, Chao et al 2012, Al-Kilani et al 2012). The
BMI and WHR differences were found between
genders; from both we could determine the fat
deposition pattern in the body (Fu et al 2015, WHO
2000, WHO 2011). In male students, the pear-shaped
obesity was more commonly found than in females. On
the other hand, the apple-shaped obesity was more
common amongst females, which indicates the central
type obesity that has been reported to a higher risk to
develop the cardiovascular disease than those with pear-
shaped (Gadekar et al 2018, Fu et al 2015, WHO 2000).
Apple-shaped obesity is considered more dangerous
than pear-shaped obesity because of the accumulation of
fat in the deep abdominal area around the visceral
organs that can lead to the development of arterial
hypertension and insulin resistance which may lead to
the heart diseases, dyslipidemia and T2DM in later life
(Gadekar et al 2018, Klop et al 2013, Rolland et al
2007).

We found that students with higher BMI, or WHR,
would have significant positive correlation to the higher
FBG (>=100 mg/dl). This showed an indication of an
impaired fasting glucose, a condition which might lead
to the prediabetes if it was not well managed. Higher
FBG levels were more common in females than in
males. The prevalence of high FBG found in the current
study was higher to the previous study in Eastern China
due to the difference in the study methodology and
sampling (Hao et al 2014, Somers et al 2006, Huang et
al 2004). However, in Bangladesh and South Africa,
there were no significant correlations between the FBG
and the BMI amongst the university students (Howlader
et al 2018, Yang et al 2002). Students with higher BMI
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tend to have higher WHR: an elevated free fatty acid
inflow to the liver tend to occur, and generated the
abdominal adiposity. This would contribute to the
insulin sensitivity impairment through the secretion of
adipokines that might impair the glucose tolerance
(Gadekar et al 2018, Klop et al 2013). Furthermore, the
adiponectin is lower in the obese patients; a condition
that might give some degree of higher risks to develop
T2DM. Adiponectin was another type of adipokines
which could improve the insulin secretion and
sensitivity also the fatty acid oxidation to prevent the
atherosclerosis  and T2DM by decreasing the
inflammatory process (Somers et al 2006, Huang et al
2004, Yang et al 2002).

CONCLUSION

This study has resulted that male students had
significantly higher BMI and WHR than the female
students. Higher FBG was significantly observed in
students with higher BMI and/ or WHR.
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