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ARTICLE INFO ABSTRACT

Background: Abdominal obesity is linked to many metabolic changes in type 2 diabetes.
Objective: The overall aim of this study is to determine the prevalence of obesity according to Body Mass Index
(BMI) and the associated factors.

Keywords:
Type 2 diabetes mellitus
Body mass index

Obes.ity Methods: A cross-sectional study was carried out at private health care center. A total of 291 diabetic patients
E/[ﬂtcfl;lrr:;m aged 18 years and above with type 2 diabetes mellitus who attended the clinic from May 2017 through February

2018 were included. Socio-demographic, clinical, and laboratory data were obtained from the medical records of
patients. Statistical analysis was carried out using the Statistical Package for the Social Sciences (SPSS, version
23). BMI was calculated as the weight in kilograms divided by height in meters squared (kg/m2). BMI was
categorized into normal weight (< 25 kg/m2), Overweight (25-29.9 kg/m2) and Obese (=30 kg/m2).

Results: A total number of 291 participated in the study. Among these participants 42.6% (n = 124) were male
and 57.4% (n = 167) were female. The average age of respondents was 55.99 + 9.81. In this study, 234 par-
ticipants (80.4%) (95% CI: 75.8%-85%) were overweight/obese. The results of statistical modeling showed that
age, smoking status, physical activity, taking Metformin and serum calcium are strong determinants of over-
weight/obesity.

Conclusion: Current study revealed significant association of overweight/obesity and serum calcium among

patients with diabetes.

1. Introduction

Diabetes mellitus (DM) is one of the most complex and rapid
growing diseases globally, affecting more than 415 million with esti-
mated prevalence rate of 9% in adults around the world. About 90% of
total diabetes cases can be accounted for type 2 diabetes. The inter-
national diabetes federation report predicts this number to increase,
reaching up to 642 million by the year 2040. Due to the continuous rise
in prevalence rate, diabetes has become as one of the major health
threats globally (IDF Diabetes Atlas, 2015; World Health Organization,
2014). About 80% of these cases are in the developing countries (Islam
et al., 2015).

In Palestine, the reported prevalence of type II diabetes in 2017 was
found out to be 10.6% for the age group ranging from 20 to 79 years.
However, studies estimate this percentage to be as high as 20.8% by
2020. Out of 1000 individuals, 169 were confirmed type II diabetic
patients and is expected to be around as high as 489 by 2040 among the
same number of population globally (IDF Diabetes Atlas, 2017; Abu-
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Rmeileh et al., 2013).

Diabetes comes in number six as the leading cause of deaths in
Palestine, as 5.7% of total number of deaths are estimated to be caused
by diabetes and its related complications (Abdo Sharif, Samara and
Awartani, 2015).

Poor weight control and obesity has been shown to be a major
modifying risk factor and strongly linked to type 2 diabetes as well as
other morbidities such as increased risk of cardiovascular diseases and
various types of cancer (Guh et al., 2009).

According to the World Health Organization report in 2014, over-
weight and obesity are becoming a public health issue for adults 18
years and older, where 39% was found overweight and 13% were
obese, globally (World Health Organization, 2014).

Diabetes prevention can be achieved - in those who are obese and
exhibiting high risk - if proper weight control is established. Moreover,
weight control can be of extra benefits in individuals with established
type 2 diabetes (Alia et al., 2013).

The World Health Organizations predicts a 2.8% reduction in
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diabetes prevalence rate within 5 years if obesity is reduced by 5%. The
prevalence can go as low as 20% within 10 years if obesity was to be
reduced by 35% (Abu-Rmeileh et al., 2013).

Among different socioeconomic and age groups, obesity has been
associated with an increased risk in the development of non-commu-
nicable diseases across both developed and developing countries
(Musaiger, 2011).

. Furthermore, overweight and obesity among type 2 diabetic pa-
tients are linked with poor control of blood glucose, blood pressure and
cholesterol level (Anderson et al., 2003). Across the middle eastern
countries there has been a significant transition in the nutrition and life
style (Popkin, 2002). In Palestine this fast-paced shifts in dietary intake
is resulting in an increased prevalence rate of overweight and obesity.
In one of the studies, the reported prevalence of overweight and obesity
among Palestinian men and women was 71.3% for the latter and 58.7%
for the former (Husseini et al., 2009).

Therefore, it is critical to study and asses the prevalence of obesity
among type 2 Palestinian diabetic patients, to provide recent data for
decision and policy makers to implement future strategies.

1.1. Subjects, materials and methods

This study had a cross sectional design was conducted in primary
health care center in Ramallah district, Palestine. The participants were
outpatients, consecutively recruited by specialist diabetes physician, at
regular follow up visits during the period September 2017 through
February 2018.The study was approved by ethics committee of the
health center, and all the participants gave their informed consent.
Relevant sociodemographic, clinical and laboratory data were obtained
from the medical records of the patients including: age, gender, calcium
level. Measurement of the last recorded serum vitamin D level was also
considered in the study. This information was recorded on the data
sheet. Anthropometric measurements were taken, including weight and
height to estimate body mass index (BMI) [Kg/m2]. ‘Overweight’ is
classified as having a BMI of 25.0-29.9, and obesity as having a BMI of
=30 as defined by the WHO (World Health Organization, 2018).

1.2. Statistical analysis

Statistical analysis was carried out using Statistical Package for the
Social Sciences (SPSS, version 23). Chi-square tests and multivariate
logistic regression was used to assess the correlation between over-
weight/obesity and serum calcium among patients with diabetes and
other related risk factors. Separate regression models were used, and
stepwise method was used for variable selection and model building.

2. Results
2.1. Demographic and socio-economic characteristics

The demographic information of participants' is shown in Table 1. A
total number of 291 participated in the study. Among these participants
42.6% (n = 124) were male and 57.4% (n = 167) were female. The
average age of respondents was 55.99 = 9.81. Regarding the age
groups 25.4% (n = 74) aged between 28 and 51, 49.8% (n = 145) aged
52-62 and 24.7% (n = 72) aged ~ 62. Majority of the participants
(74.2%) are married. Educational qualifications of the participants also
varied. About 21% (n = 61) of the participants were Elementary school
education holders, 44.3% (n = 129) were High school education
holders and 34.7% (n = 101) were bachelor's degree holders.

2.2. Clinical and life style characteristics
The Clinical and life style information of participants are shown in

Table 2. Average height of the participants was 165.17 + 10.16.
Average weight of the participants was 82.93 + 49.98. Average body
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Table 1
Frequency table for demographic and socio-economic characteristics of 291
Diabetic patients.

Frequency (Percentage) Response Demographic characteristics
Gender Male 124 (42.6%)
Female 167 (57.4%)
Age group 28-51 74 (25.4%)
52-62 145 (49.8%)
~ 62 72 (24.7%)
Marital status Single 75 (25.8%)
Married 216 (74.2%)
Educational level Elementary 61 (21%)

129 (44.3%)
101 (34.7%)

High school
Bachelor's degree

Table

2Descriptive statistics for Clinical &life style characteristics (n = 291).
Clinical &life style Response Frequency
characteristics (Percentage)

Smoking status Non-smoker 221 (75.9%)

Smoker 70 (24.1%)
Physical activity Yes 74 (25.4%)

No 217 (74.6%)
Body Mass Index Normal (< 25kg/m2) 57 (19.6%)

Overweight 136 (46.7%)

(25-29.9kg/m2)

Obese (=30kg/m2) 98 (33.7%)

Taking Metformin Yes 52 (17.9%)
No 239 (82.1%)
Taking Sulfonylurea Yes 12 (4.1%)
No 279 (95.9%)
Age 55.99 + 9.81
Mean * S.D
Height - cm 165.17 * 10.16
Mean * S.D
Weight - kg 82.93 + 49.98
Mean * S.D
Body Mass Index - kg/m2 30.51 = 19.60
Mean *+ S.D
Serum calcium mg/dl 9.2 + 0.5 (reference value:8.5-10.2 mg/dl)
Mean * S.D
Serum vitamin D ng/ml 19.5 * 21 (reference value:20-50 ng/ml)
Mean *+ S.D

mass index of the participants was 30.51 * 19.60. There was 57
(19.6%) normal weighted (< 25kg/m2), 136 (46.7%) Overweight
(25-29.9kg/m2) and 98 (33.7%) were obese participants in the study.
The Average serum calcium of the participants was 9.2 * 0.5. The
Average Serum Vitamin D of the participants was 19.5 = 21. Of the
total, 17.9% (n = 52) use Metformin and 4.1% (n = 12) takes Sulfo-
nylurea.

2.3. Prevalence of overweight/obesity according to BMI

In this study, 234 participants (80.4%) (95% CI: 75.8%-85%) were
overweight/obese.

Table 3 shows the prevalence of overweight/obese by demographic
and socio-economic status. The table provides the estimates along with
p-values. From the variables studied, the ones that presented a statis-
tically significant relation the prevalence of overweight/obese were:
gender (P = 0.001), marital status (P = 0.001), educational level
(P = 0.002), smoking status (P = 0.02), physical activity (P = 0.011)
and Metformin medication (P = 0.009). Regarding the calcium home-
ostasis, there was a significant association between the serum calcium
and overweight/obesity with lower serum calcium for the overweight/
obese participants (P = 0.001). For more details, comparing the two
scores according to demographic and socio-economic factors see
Table 3.
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Table 3
Prevalence of overweight/obesity by demographic, clinical & life style char-
acteristics.

Obesity Medicine 15 (2019) 100110

Table 5
Multiple logistic regression model (Stepwise procedure) for overweight/obe-
sity.

\Demographic Prevalence of overweight/obesity Independent variables overweight/obesity

Estimate P.val B S.E OR 95% CI P.val
Gender Aged 28-51 age 0.73 0.53 2.08 0.74 5.84 0.166
Male 89 (71.8%) 0.001 Aged 52-62 1.86 0.52 6.41 2.31 17.83 0.000
Female 145 (86.8%) Smoking status (yes) 1.79 0.49 6.01 2.29 15.69 0.000
Age Physical activity (yes) -1.55 0.43 0.21 0.09 0.49 0.000
28-51 59 (79.7%) 0.914 Metformin use (yes) -0.89 0.45 0.41 0.17 0.9 0.050

Serum Calcium —-2.61 0.42 0.074 0.03 0.17 0.000

52-62 118 (81.4%)
~ 62 57 (79.2%)
Marital status values indicate whether the association is statistically significant or not
Single 70 (93.3%) 0.001 b ine th £ val £0.05 ioned in th hod .
Married 164 (75.9%) y using the cut-off values 9 0 as me.ntlone in t e metho sec-tlon.
Educational level In the present study, significantly increased risk of overweight/
Elementary 56 (91.8%) 0.002 obesity were observed in female gender (OR 2.59; 95% CI 1.43-4.69),

107 (82.9%)
71 (70.3%)

High school
Bachelor's degree
Smoking status

Non smoker 171 (77.4%) 0.02
Smoker 63 (90%)
Physical activity
Yes 52 (70.3%) 0.011
No 182 (83.9%)
Metformin
Yes 35 (67.3%) 0.009
No 199 (83.3%)
Sulfonylurea
Yes 10 (83.3%) 0.795
No 224 (80.3%)
Overweight/obesity Serum calcium =0.001
No 9.65 + 0.043
Yes 9.12 = 0.048

Serum vitamin D 0.073
No 23.92 + 11.1
Yes 18.37 = 22.6

2.4. Factors associated with overweight/obesity

Table 4 displays the results of binary logistic regression model ap-
plied to each demographic and socio-economic variable separately. This
table shows the results for overweight/obesity. The odds ratios in this
table shows the magnitude of the association and their corresponding p-

Table 4
Factors associated with overweight/obesity and abdominal obesity.

Demographic Prevalence of overweight/obesity

OR 95% CI P.val
Gender (Ref. Male)
Female 2.59 1.43 4.69 0.002
Age (Ref. 28-51)
52-62 1.11 0.55 2.25 0.77
~ 62 0.97 0.43 2.16 0.93
Marital status (Ref. Married)
Singles 4.44 1.70 11.59 0.002
Educational level (Ref. Bachelor)
Elementary 4.73 1.73 12.99 0.003
High school 2.06 1.09 3.85 0.024
Smoking status (Ref. Non smoker)
Smoker 2.63 1.13 6.11 0.024
Physical activity (Ref. Yes)
No 2.2 1.19 4.07 0.012
Metformin use (Ref. No)
Yes 0.81 0.21 0.41 0.010
Sulfonylurea use (Ref. No)
Yes 1.23 0.26 5.76 0.79
Serum calcium 0.08 0.040 0.170 =0.001
Serum Vitamin D 0.99 0.98 1 0.12

being Unmarried (OR 4.44; 95% CI 1.70-11.59), Elementary education
holders (OR 4.73; 95% CI 1.73-12.99), higher education holders (OR
2.06; 95% CI 1.09-3.85), smokers (OR 2.63; 95% CI 1.13-6.11) and
non-active physically (OR 2.2; 95% CI 1.19-4.07). However, sig-
nificantly decreased risk of overweight/obesity was observed
Metformin users (OR 0.41; 95% CI 0.21-0.81).

Moreover, overweight/obese subjects were more likely to have
lower serum calcium OR (0.08; 95% CI 0.040-0.170).

To select the set of factors that jointly influence the overweight/
obesity, we used the stepwise procedure applied to the multiple logistic
regression model. The results of this procedure showed that age,
smoking status, physical activity, taking Metformin and serum calcium
are jointly highly associated with overweight/obesity. For more details
see Table 5.

3. Discussion

The results of current study reveals that age, smoking status, phy-
sical activity, taking Metformin and serum calcium are strong de-
terminants of overweight/obesity.

Moreover, Current study showed a high prevalence of overweight/
obesity among patients with Diabetes Mellitus which may endanger
their life and increase the risk of metabolic complications that are as-
sociated with overweight/obesity. The results indicated that there was
a significant association between the serum calcium and overweight/
obesity with lower serum calcium for the overweight/obese partici-
pants (P = 0.001).

There is wide range of data evaluating the association of age,
smoking status, physical activity, taking Metformin and serum calcium
with overweight/obesity (Kim et al., 2016; Ren et al., 2013; Lentferink
et al., 2018; Levri et al., 2005).

Although some have reported conflicting results with respect to
these parameters. For instance, when the effect of metformin was in-
vestigated in 2 placebo-controlled studies, the results showed no sig-
nificant weight loss when compared to the placebo groups (Fontbonne
et al., 2009; Shahwanet al., 2019).

However, several other studies illustrated that metformin lowers the
calories intake in obese patients with type 2 diabetes, hence leading to
the reduction in the weight (Lee and Morley, 1998; Marques et al.,
2017; Seifarth et al., 2012).

Similarly, in this study it was also found that there is significant
decreased risk of overweight/obesity among Metformin users. About
association of serum calcium level with overweight/obesity, we found
that overweight/obese subjects were more likely to have lower serum
calcium. In line with present data, in a study on 908 subjects, the obese
individuals were observed to have lower serum calcium levels (Jafari-
Giv et al., 2019).

Although some studies reported that there is no significant
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association between smoking and increased obesity (Kim et al., 2016).
Our study is in agreement with other findings where the association
between the obesity and smoking was found to be significantly high
compared with non-smokers (Moayad et al., 2018; Canoy et al., 2005).

The major strength of the current study included enrolling a po-
pulation-based sample including both male and female participants.
There is also a limitation: Given the cross sectional prospective design,
our study is need to include wider range of population in order to en-
able the impact of overweight and obesity to be estimated in terms of
their Population based risk, which can help policy makers determine
strategies for diabetes control in Palestine, furthermore there was a lack
of collection of other potential risk factors such as the dietary habits,
life style and other comorbidities.

In conclusion, we suggest that BMI is associated with serum cal-
cium, indicating the obese subjects had a lower level of calcium.
Further investigations are recommended to explore the clinical impact
of biochemical parameters and hematological factors on serum calcium
level with respect to diabetes mellitus.

4. Conclusion

This is a cross sectional study to estimate the prevalence of obesity
according to Body Mass Index and the associated factors in patients
with type 2 diabetes mellitus attending a private health care center in
Palestine. The present study showed:

e The high prevalence of overweight/obesity observed in Palestinian
patients diagnosed with type 2 diabetes mellitus.

e Overweight/obese is significantly associated with lower serum cal-
cium levels.

The high prevalence of overweight/obesity obtained in the study
supports the need to promote and implement the utilization of obesity
and diabetes screening at the national level.
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