Journal of Sylhet Women’s Medical College (JSWMC)

Vol. 09, No. 02, July 2019

A Correlation study of Fasting blood glucose with body mass index
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Abstract:

The incidence of diabetes mellitus (DM) is increasing rapidly worldwide, threatening

to reduce life expectancy around the globe. Over a period of time great emphasis has
been made to prevent diabetes and its complications. The objective of the study was to
assess the correlation of fasting blood sugar with waist circumference and body mass
index in adult population. 84 patients were examined Jor body mass index (BMI),
waist circumference(WC), and fasting blood sugar (FBS). The study showed a
positive statistically significant correlation between fasting blood sugar and BMI
(p<0.05) (R 0.275) and Waist circumference (p<0.001) (R 0.421). High BMI, Waist
circumference, can be taken as predictors of type 2 diabetes.
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Introduction

Worldwide the prevalence of type-2 diabetes
mellitus (T2DM) has been rising, and about 90 %
of the diabetic population are T2DM.! An
estimated 10 million people in Bangladesh have
diabetes.2 A study reveals a more shocking fact,
almost one in ten adults in Bangladesh was found
to have diabetes.3

Bangladesh, a developing country with fast
economic growth, has been experiencing rapid
urbanization for the past several decades. This
development and urbanization raise the concern
that the chronic disease burden may show an
increasing trend in future, especially due to
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altering food habit including increased access to
and popularity of processed food, irregular meal
times, less physical activity, obesity etc.* Three
big reasons to diabetes among Bangladeshi people
are  carbohydrate-dependent  food  pattern,
sedentary lifestyle and huge gap between the
number of diabetic patients and doctors.5
According to the WHO-Diabetes country profile
of Bangladesh in 2016, the physical inactivity was
prevailing among 25.1% of population.®
According to the latest WHO data published in
2017 Diabetes Mellitus deaths in Bangladesh
reached 40,142 or 5.09% of total deaths.’

The International Diabetes Federation estimated
7.1 million people with diabetes in Bangladesh.
This number is estimated to double by 2025.
During 90s, the country has a relatively low
diabetes affected population. According to the
International Diabetes Federation, the prevalence
will be 13% by 2030. Bangladesh was ranked as
the 8th highest diabetic populous country in the
time period of 2010-2011. About 129,000 deaths
were attributed to diabetes in Bangladesh in 2015,
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as reported by leading research organization
ICDDRB.?

Diabetes has been associated with several risk
factors. One of the most important risk factors is
obesity.”'® High BMI has been associated with
great morbidity and mortality worldwide.""" The
obesity is hazardous health problems. The
mortality increases with increase prevalence of
obesity."”” The overweight and Obesity have
significant association with adults diabetes
mellitus (DM) and hypercholesterolemia."

Lipid metabolism is also adversely affected in
obesity. The prevalence of these risk factors
substantially increases with increasing BMI
Overweight and obesity are also known to be
independent risk factor for DM in adults."*

Glucose synthesizes fatty acid that constitute
body fat content. An increase in blood glucose
level will result in increase in BMI causing
increased lipid biosynthesis and hence body
weight.” Insulin which is secreted from beta cells
of islets of langerhans from pancreases act
through specific cell receptor of insulin sensitive
cells which results in enhanced glucose uptake
into the cell.'® Insulin being an anabolic hormone
results in energy conservation and thereby
signaling the body to produce fat. As BMI
increases, insulin resistance also increases which
results in increased blood glucose level in body.
Since body weight is associated with BMI, it may
be expected that BMI should correlate with blood
glucose levels."”

BMI which relates weight to height. It is the most
widely used parameter for evaluation of obesity,
but it has several limitations. First, lean mass and
fat mass could not be differentiated for a given
BMI across age, sex and race.”® Second, fat
distribution could not be distinguished by
BML'"* As a measure of identification of body
fat composition as well as regional body fat
distribution is not reliable because it is a marker
of general obesity rather than central obesity,
whilst it has been generally accepted that visceral
adiposity plays more important role in developing
insulin resistance and diabetes rather than overall
adiposity.”"®*  Visceral fats are linked with

lipolytic activity and reduce insulin activity
through increasing fatty acids.®** Therefore,
waist circumference (WC) was developed as an
abdominal adiposity measure which considers fat
distribution.  Among other  anthropometric
parameter, WC are the better measure of visceral
and abdominal fat distribution and accepted as the
best anthropometric indicator of abdominal
adiposity and metabolic risk.">'  Although in
most populations WC is a stronger predictor for
diabetes compared with BMI*** no significant
differences were observed between WC and BMI
in Japanese and Iranians to predict disease
risk.** Central obesity is a common factor
among Bangladeshi people.® Moreover, BMI is a
difficult term for the common man to understand.
Calculation of BMI is also difficult for a common
man. On the other hand everyone knows their
pant or pajama size that’s why WC which gives a
perfect representation of the abdominal obesity
and it is an easily understandable term, and also
can be a better predictor of diabetes. The aim of
the present study was to investigate the
relationship of BMI and FBS and WC and FBS
level in adult population.

Material And Methods

The study was conducted at Sylhet Women’s
Medical college Hospital from March 2019 to
May 2019. Patients attending the medical
outpatient department were invited to participate
in the study. Informed written consent was
obtained from all the subjects. Total 84 subjects
were enrolled in the study. Weight was recorded
to nearest 0.5 kg and height was recorded to
nearest 0.5 cm. Height was measured in the
standing position without shoes by using a tape
meter, shoulder was in a normal position. BMI
was calculated as weight (kg) divided by height
squared (meter) and used as the WHO criteria for
Asian people for the diagnosis of overweight and
obesity. Those with a BMI of 17.5- 22.9 kg/m2
were classified as normal weight, while 23.0-27.9
Kg/m2 were classified as overweight and those
with a BMI > 27 Kg/m2 were defined as obese.
The waist circumference was measured by using a
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measuring tape at the level which was midway
between the lowest rib margin and the iliac crest.
According to WHO criteria for Asian people
those WC with > 90 cm in male and >80 were
classified as obese and those WC were less than
90 cm in male and less than 80cm in female were
classified as non-obese.”®

Fasting blood sugar was taken after an 8 hour of
fast. Under aseptic precautions, 5 ml of fasting
venous sample was collected for FBS, Fasting
blood sugar were analyzed on Vitros 250 dry
chemistry fully auto analyzer. Fasting sugar level
above 7mmol/l was confirmed as a diabetic. All
data were analyses by SPSS 22. The Pearson
correlation coefficient test was used to explore the
relationship between the data. Chi square test was
used to find out the relationship. Statistical
significance was considered at p value <0.05.

Inclusion criteria

Subjects of either gender between 20-65 years and
not taking any anti-diabetic drugs.

Exclusion criteria

Patients with chronic liver diseases, renal disease,
cardiac disease, respiratory disease, or any other
acute or chronic diseases as well as patients
suffering from AIDS, thyroid disorder, psychiatric
illness or on insulin therapy were also excluded.
Pregnant women are also not included in the
study. Detailed history, general physical
examination and systemic examination were
performed for all the participants.

Results

Total 84 patients were included in this study.
Normal BMI was found in 20(71.4%) patient,
they were non diabetic and 8(28.6%) were
diabetic.11 (23.9%) patients were overweight and
non diabetic and 35(76.1%) of =~ overweight
patients were diabetic . Only 10 (11.9%) patients
were obese having BMI 23.0-27.9 Kg/m2 and
5 (50.0%) of them are non diabetic patients and 5
(50.0%) were diabetic . (Table 1).

Table 2 shows: FBS according to WC. In this
analysis obese presented higher fasting blood

sugar level than non-obese. There was significant
correlation between WC and FBS. (P < 0.001)

The study also established a correlation between
FBS and BMI and between FBS and WC
(Table 3).

Figure 1: Shows significant correlation between
body mass index and fasting blood sugar.

Figure 2: shows significant better correlation
between waist circumference and fasting blood
sugar.

Table -1: Association of the body mass index
with fasting blood sugar

BMI
FBS Normal |Over Obese |Pearson |P-
weight |weight Chi- value
Square
Normal 20 11 5
(71.4%) | (23.9%) | (50.0%)
Diabetic
8 35 5
Total (28.6%) | (76.1%) |(50.0%)| 16.283 |<0.001
28 46 10
(33.3% )| (54.8% ) | (11.9%)

Table- 2: shows the Association of the waist
circumference with fasting blood sugar

Waist circumferance
Pearson
FBS Oli)on Obese Chi- b
ese value
Square
Normal 25 11
(65.8%) | (23.9%) | 14.901 |<0.001
Diabetic 13 35
(34.2% ) | (76.1%)
Total
38 46
(452%) | (54.8% )

Table -3 Correlation of FBS with BMI and WC

Pearson p- value
Correlation
FBS & 0.275 < 0.05
BMI
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Figure 1: Correlation of fasting blood sugar
(FBS) in mmol/L and body mass Index (BMI) in
Kg/m®
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Figure 2: Correlation of fasting blood sugar
(FBS) and waist circumference (WC) in cm

Discussion

Diabetes is becoming a major health problem in
Bangladesh. Therefore there is an urgent need to
generate easy, understandable and effective ways
for prevention of diabetes among Bangladeshi.

BMI has been established as a predictor of
diabetes risks among Bangladeshi®, but it is
difficult for a common man to calculate his or her
BMI themselves. So there is a need for an
effective and easily understandable parameter as a
predictor for diabetes risk.”” Therefore the study
tries to establish WC as one such predictor for
diabetes risk. The study shows a statistically
significant difference (P < 0.001) between WC
and FBS. The study also shows that WC is above
normal level is associated diabetes risk.

We also found a good correlation between FBS
and BMI, suggesting that increase in BMI is
associated with an abnormal FBS. Our findings
are similar to other studies who showed a definite
relation of BMI and diabetes mellitus.*'* Vivek et
al found that a positive and significant
correlation between BMI and FBS.*® One study
showed that over weight and central obesity were
significantly associate with diabetes.”® A study
conducted in a diabetic clinic at a university
hospital showed a statistically significant higher
BMI diabetic patients compared to non
diabetics.” Rathore AJ et al found that BMI is
positively correlated with weight, FBS and
cholesterol.” These findings are similar to related
studies who found same significant correlation.”*

The important finding of our study is that we
found correlation between WC and FBS, and also
between BMI and FBS. A meta-analysis of the
Asian cohorts suggested that BMI and WC were
similarly related to incident of diabetes.”> Yoon et
al. indicated that BMI and WC have similar
predictive power for insulin resistance and
diabetes among Korean adults.* Many other
study shows similar result .***’ One study showed
good correlation between FBS and BMI with R
value of 0.539 and better correlation between
WC and FBS (R 0.813) than between BMI and
FBS(R 0.539).%

Most patients do not understand the importance of
body mass index or BMI which involves two
parameters-weight and height. However waist
circumference is an easily understandable term,
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can be measured by patient themselves, and they
can regularly monitor it. A person may not know
their BMI but they know their pant (trouser/
payzama) size, which more or less correlates with
the waist circumference.* People can be
motivated to keep a track of their pant size, and
whenever it exceed more than normal level they
take it as an alarm and modify their lifestyles and
get their blood sugar tested.

We feel that assigning risk for diabetes based on
pant size (waist circumference) can make the
layman understand the effect of obesity, and they
can very well monitor their waist circumference.
This can be more beneficial than BMI cut off as a
risk factor. Interestingly the study also shows that
BMI and WC are very well correlated with FBS,
WC is better than BMI as a predictor of diabetes.
This can also be helpful for health education
provider who can make the layman understand to
track their WC rather than track their BML
Importantly abdominal obesity is more associated
with insulin resistance than overall obesity, and
WC is the most affected parameter by abdominal
obesity. Further study is recommended with large
sample size for establishment of better correlation
between WC and FBS.

Conclusion

The study establishes that any  waist
circumference above normal is associated with
diabetes risk. We finally conclude that though
BMI was considered as a more accurate predictor
of diabetes risk, the layman finds it difficult to
understand and measure BMI. But pant or trouser
size which often correlates with WC is known to
all, and therefore it can be a better predictor for
diabetes risk among the masses. Moreover people
can be easily motivated to keep a track of their
pant size, and thus WC can be a better parameter
than BMI as a predictor for diabetes risks.

References

1. Prospective Studies Collaboration. Whitlock G, Lewington S,
Sherliker P, Clarke R, Emberson J, Halsey J, et al. Body-mass
index and cause-specific mortality in 900 000 adults:
collaborative analyses of 57 prospective studies. The Lancet
2009; 373(9669): 1083-96.

10.

135

Chaity AJ. Obesity blamed for alarming rise in childhood
diabetes Dhaka Tribune November 13th, 2017.Available From:
hitps://www.dhakatribune.com/health/2017/11/13/obesity-
childhood-diabetes alarming.

Akter S, Rahman MM, Abe SK, Sultana P. Prevalence of
diabetes and prediabetes and their risk factors among
Bangladeshi adults: a nationwide survey. Bull World Health
Organ. 2014; 92(3): 204-13.

Chowdhury MZI, Anik AM, Farhana Z, Bristi PD, Abu Al
Mamun BM, Uddin MJ, Fatema J, Akter T, Tani TA, Rahman
M, Turin TC. Prevalence of metabolic syndrome in
Bangladesh: a systematic review and meta-analysis of the
studies. BMC Public Health. 2018;18(1): 308. [DOI
10.1186/s12889-018  5209-z]; [PMID: 29499672]; [PMCID:
PMC5833131.

Mahbub I. Why Is Diabetes on The Rise in Bangladesh? Web
Future Startup October 25, 2016.

Available From: https:/futurestartup.com/2016/10/25/why-is-
diabetes-on-the-rise-in-bangladesh/

World Health Organization. Obesity and overweight. Fact sheet
311. [accessed 2016 Aug 13]. Available from: URL:
http://www.who. int/mediacentre/factsheets/fs311/en/

Web World Health Rankings. Bangladesh: Diabetes Mellitus.
Available From: https://www.worldlifeexpectancy.com/bangla-
desh-diabetes-mellitus

Mohiuddin AK. Diabetes Fact: Bangladesh Perspective Int. J.
Diabetes Res 2019; 2(1):14-20

Chan JM, Rimm EB, Colditz GA, Stampfer MJ, Willett WC.
Obesity, fat distribution, and weight gain as risk factor for
clinical diabetes in men. Diabetes care 1994;17:961-9.

Nabil A.[E. Ahmed A.S, Mostafa H.A , Elaal E Measurement
of waist circumference as a screening tool for type 2 diabetes
mellitus in female patients . Menoufia Medical Journal
2017;30:168-173

Ismail J, Jafar TH, Jafary FH, White F, Faruqui AM,
Chaturvedi N. Risk factors for non-fatal myocardial infarction
in young South Asian adults. Heart 2004; 90:259-263.

Freedman DM, Ron E, Ballard-Barbash R, Doody MM, Linet

MS. Body mass index and all-cause mortality in a nationwide
US cohort. Int J Obes (Lond) 2006; 30:822-9. :

Chan JM, Rimm EB, Colditz GA, Stampfer MJ, Willett WC.
Obesity, fat distribution, and weight gain as risk factor for
clinical diabetes in men. Diabetes care 1994; 17:961-9.

Hubert HB, Feinleib M, McNamara PM, Castelli WP. Obesity
as an independent risk factor for cardiovascular disease; a 26
years follow-up for participants in the Framingham Heart
Study. Circulation 1983; 67:968-77.

Nelson DL and Cox MM: Lehninger Principles of

Biochemistry. 4th (ed), W.H Freeman and Company, New
York 2005; 21

Henriksson J: Influence of exercise on insulin sensitivity. J
Cardiovasc Risk 1995;2:303-9.

Janghorbain M, Hedley AJ and Jones RB: Is the association
between glucose levels and “all causes” and cardiovascular
mortality risk, dependent on body mass index? Met J. IR. L
1991; 6:205-212.

Jackson AS, Stanforth PR, Gagnon J, Rankinen T, Leon AS,
Rao DC, Skinner JS, Bouchard C, Wilmore JH. The effect of
sex, age and race on estimating percentage body fat from body

22



Journal of Sylhet Women’s Medical College (JSWMC)

Vol. 09, No. 02, July 2019

20.

22

23:

24.

25,

26.

27.

mass index: The Heritage Family Study. Int J Obes Relat
Metab Disord 2002; 26:789-796

Nevill AM, Stewart AD, Olds T, Holder R. Relationship
between adiposity and body size reveals limitations of BMIL
Am J Phys Anthropol 2006; 129: 151-156

Heymsfield SB, Scherzer R, Pietrobelli A, Lewis CE, Grunfeld
C Body mass index as a phenotypic expression of adiposity:
quantitative contribution of muscularity in a population-based
sample. Int J Obes (Lond) 2009; 33: 1363-1373

Cornier MA, Després JP, Davis N, Grossniklaus DA, Klein S,
Lamarche B, Lopez-Jimenez F, Rao G, St-Onge MP, Towfighi
A,Poirier P. Assessing adiposity: a scientific statement from
the American Heart Association. Circulation 2011; 124: 1996-
2019

Langenberg C, Sharp SJ, Schulze MB, Rolandsson O, Overvad
K, Forouhi NG, Spranger J, Drogan D, Huerta JM, Arriola L,
de Lauzon- Guillan B, Tormo MJ, Ardanaz E, Balkau B,
Beulens JW, Boeing H, Bueno-de-Mesquita HB, Long-term
risk of incident type 2 diabetes and measures of overall and
regional obesity: the EPIC-InterAct case-cohort study. PLoS
Med 2012; 9: e1001230

Kok P, Seideel JC, Meinders AE. The valu and limitation of
the body mass index in assessment of health risks of
overweight and obesity.Ned  Tijdschr ~ Geneeskd
2004;148:2379-82

Lara M, Buston P Amigo H , Silver C, Rona RJ. Is waist
circumference a better prector of blood pressure , insukin
resistence and blood lipids than body mass index in adults
.BMC Public Health 2012;12:638

Nyamdorj R, Qiao Q, Lam TH, Tuomilehto J, Ho SY,
Pitkiniemi J, Nakagami T, Mohan V, Janus ED, Ferreira SR.
BMI compared with central obesity indicators in relation to
diabetes and hypertension in Asians. Obesity (Silver Spring)
2008; 16: 1622-1635

Oda E, Kawai R. Comparison among body mass index (BMI),
waist circumference (WC), and percent body fat (%BF) as
anthropometricmarkers for the clustering of metabolic risk
factors in Japanese. Intern Med 2010; 49: 1477-1482

Janghorbani M, Amini M. Comparison of body mass index
with abdominal obesity indicators and waist-to-stature ratio for
predictionof type 2 diabetes: The Isfahan diabetes prevention
study. Obes Res Clin Pract 2010; 4: el1-e82

29.

30.

31:

32.

33,

34.

35

36.

World Health Organization expart consultation ,Approprite
body massindex for asian population .Lancet 2004:
13;363:157-63

Sharma B, Devajit S, WC is better than BMI as a predictor of
diabetes and pre diabetes in Hindu priests of India  Asian
Journal of Medical Sciences 2015 ; 6( 1)16-19

Sharma V, Neerja G , Poornima DS Sana T, A correlation
study to assess predictability of diabetes on the basis of
different  anthropometric ~ and  biochemical indicator
International Journal of research in Medical Science 2018;6(2)
660-664

DhingraV ,ChatterjecA, Guleria R, Sharma R.et al .Adverse
physicalactivity pattern in urban adolescent.J Assoc Physic
India 2002;50:15-21.

Saiem Al-Dahr, M.H. and E.H. Jiffri, Increased adipose tissue
expression of tumor neccrosis factor- alpha and insulin
resistance in obese subjects with type II diabetes. World J.
Medical Sci. 2010; 5:30-35.

Sasaki R, Yano Y, Yasuma T, et al. Association of waist
circumference and body fat weight with insulin resistance in
male subjects with normal body mass index and normal
glucose tolerance. Intern Med 2016; 55:1425-32.

Ko GT, Chan JC, Cockram CS, Woo J: Prediction of
hypertension, diabetes, dyslipidaemia or albuminuria
using simple anthropometric indexes in Hong Kong
Chinese. Int J Obes Relat Metab Disord 1999; 23:1136-1142.

Vazquez G, Duval S, Jacobs DR, Silventoinen K. Comparison
of body mass index, waist circumference, and waist/hip ratio in
predicting incident diabetes: a meta-analysis. Epidemiol Rev
2007; 29:115-128 ’

Yoon YS, Choi HS, Kim JK, Kim YI, Oh SW. Differences in
the associations of anthropometric measures with insulin
resistance and type 2 diabetes mellitus between Korean and US
populations: Comparisons of representative nationwide sample
data. Obes Res Clin Pract 2015; 10: 642-65

Smita P. Pa 1 til, Sangita S, Archana B, Correlation of Blood
Sugar with Waist circumference and Body Mass Index in an
Indian Population Global Journal of Pharmacology 2012; 6 (1):
08-11,

23



