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INTRODUCTION

One of the health concerns in developing countries as
well as developed countries is the increasing challenges
about overweight and obesity which are related to some
cardiovascular risk factors. The results of some studies
have shown that modifiable, non-modifiable, and some
socioeconomic factors such as age, education, obesity,
glycemia, and diabetes may affect the lipid profile and
fasting blood sugar (FBS), although other researches did
not report the same evidence.

Some studies have indicated an inverse relation of level
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of education with FBS and lipid profile," but other
studies could not find such a correlation.?!

The results of some studies have shown that central
adiposity has a greater effect on total cholesterol (TC)
and low density lipoprotein-cholesterol (LDL-C) among
women than body mass index (BMI).*! On the other
hand, Orsatti et al. reported that only waist to hip ratio
(WHR) is significantly associated with dysglycemia,
hypertriglyceridemia, and decreased high density
lipoprotein-cholesterol (HDL-C).! Other reports
emphasize on the association of waist circumference
(WC) or BMI and WHR with serum lipid levels as a
main parameter.’[t must be emphasized that this kind
of study in the view of being a good predictor between
modifiable, non-modifiable, and socioeconomic factors
for predicting the cardiovascular disease risk factors at
clinic in overweight and obese women is scarce too.®!

The result of Erem et al.’s study has shown that the
prevalence of high TC, LDL-C, triglyceride (TG), and
TC/HDL-C ratio increased with age.
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There is also some data about the correlation of glycemia
and diabetes with lipid profile. Vijayakumar has shown
that diabetes mellitus (DM) was significantly associated
with hypercholesterolemia.l"! The study of Sadeghi et al.
has shown that serum lipids were higher in people with
DM and impaired glucose tolerance test IGTT), especially
in females.[™

Keeping in consideration the data scarcity and controversy,
we attempted to evaluate which modifiable, non-modifiable,
and socioeconomic factors have more effect on lipid profiles
and FBS in overweight and obese Iranian women. As women
are at greater risk of obesity than men in the population, >4l
we conducted our project on overweight and obese women.
It must be emphasized that this kind of study in the view of
being a good predictor between modifiable, non-modifiable,
and socioeconomic factors for predicting the cardiovascular
disease risk factors at clinic in overweight and obese women
is scarce too.

MATERIALS AND METHODS

Study subjects and geographic area

This clinical cross-sectional study was conducted in women
who were referred to two nutrition clinics at Zahedan, Iran.
This city is the center of Sistan and Baluchestan province
and located in the southeast of Iran. The subjects were 811
women of age between 20 and 60 years. The center gets
patients referred from different parts of the province. Data
collected for each subject included age, weight, height,
waist and hip circumferences, level of education, glycemia,
diabetes, and lipid profiles. The subjects gave verbal consent
for participation in this study.

Anthropometric measurements

BMI was considered as general obesity index, and WC and
WHR were considered as central obesity indices. These
measurements were made in accordance with World Health
Organization (WHO) standards.!™

Inclusion and exclusion criteria

Based on WHO standard for BMI (underweight: BMI <
18.5 kg/m? normal: BMI 18.5-24.9 kg/m?; overweight: BMI
25.0-29.9 kg/m? obese: BMI > 30 kg/m?),!"") women with
BMI between 25 and 29.9 kg/m? classified as overweight
and between 230 and 39.9 kg/m? classified as obese were
included in the study. Men, subjects of age below 20 years
or more than 60 years, those with BMI less than 25 and >40
kg/m?, and pregnant women were excluded from study.

Evaluation of lipid profiles, FBS, and educational level

Lipid profile (TC, TG, HDL-C) and FBS were determined
by the usual laboratory tests after 12-h overnight fasting.
LDL-C was calculated according to the Friedewald equation.
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71 Data analysis also included two levels of education: 1-12
years of schooling and more than 12 years of schooling.

In this study, the following criteria were used as cutoffs
(threshold) for the variables used: 230 kg/m?, 288 cm, 20.85,
2200 mg/dl, 2200 mg/dl, 2130 mg/dl, <35 mg/dl, 100 mg/dl,
and 126 mg/dl for BMI, WC, WHR, TC, TG, LDL-C, HDL-C,
fasting glycemia, and diabetes, respectively.'s]

Statistical analysis

All statistical analyses were performed using SPSS/PC
statistical program (version 16 for Windows). The results
are presented as mean + standard deviation. Student’s t-test
was used for comparison of differences between two groups
as univariate analysis. To control the potential confounders,
multiple logistic regression was used to find the association
between binary dependent variables (FBS, TC, TG, LDL-C,
and HDL-C) and independent variables (educational level, age,
BMI, WC, WHR, fasting glycemia, and diabetes). Normality of
data was checked using Shapiro-Wilk test. Odds Ratios (ORs)
and the 95% Confidence Intervals (CIs) were also estimated,
and P values <0.05 were considered significant.

RESULTS

The characteristics of subjects showed that the mean
and standard deviation of the independent variables, i.e.
education, WHR, BMI, WC, and age, were 11.2 +4.1 years,
0.99 +2.3, 33.9 + 5.6 kg/m? 101.6 + 14.5 cm, and 33.3 + 8.9
years, respectively. The mean and standard deviation of the
dependent variables, i.e. FBS, TC, TG, LDL-C, HDL-C, TC/
HDL-C, and LDL/HDL-C were 98.9 + 47.3 mg/dl, 195.6 =
42.7 mg/dl, 149 £ 79.7 mg/dl, 119.5 + 36.8 mg/dl, 48.5 + 28.6
mg/dl, 4.3 £2.1, and 2.6 + 1.2, respectively.

FBS, TC, and TG were significantly higher in subjects aged
>40 years compared to subjects <40 years old (118.7 £ 91.1
mg/dl vs. 94.1 + 25.1 mg/dl, P < 0.000; 204.8 + 43 mg/dl vs.
193.3 £ 42.2 mg/dl, P <0.002; and 174.5 + 85 mg/dl vs. 142.7
+76.9 mg/dl, P <0.000 for FBS, TC, and TG, respectively).
For HDL-C and LDL-C, such significant differences were
not observed [Table 1].

Women with higher educational level had significantly
lower FBS, TC, and TG. There were no significant differences
for HDL-C and LDL-C between the two educational levels.

Mean and standard deviation of FBS and lipid profile on
the basis of fasting glycemia and diabetes are presented in
Tables 2 and 3, respectively.

TC, LDL-C, and TG were significantly higher in the women
with higher BMI than those with low BMI (199.8 + 43 mg/
dl vs. 183 + 38 mg/dl, P <0.000; 122.4 + 38 mg/dl vs. 110.4 +
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32.7 mg/dl, P <0.000; and 157 + 79 mg/dl vs. 123 + 75 mg/
dl, P <0.000 for TC, LDL-C, and TG, respectively). No such
significant differences were obtained for FBS and HDL-C
[Table 4]. The same results were also obtained for waist
circumference index.

The women with high WHR had significantly high FBS, TC,
TG, and LDL-C than those with normal WHR.

Logistic regression model between dependent and
independent variables is shown in Table 5. Significant
factors associated with FBS were age, BMI, education,

and WHR, but the effect of age was more than that of
others. For TC, only glycemia as an independent factor
had a significant effect (P = 0.004, OR 1.9 vs. others
independent variables” ORs). Having diabetes, BMI =30
kg/m? and education <12 years were significant factors
associated with TG, but the effect of diabetes was more
than that of others (OR: 2.7, 2.2, and 1.9 for diabetes, BMI,
and education, respectively). Although age, BMI, and
glycemia as independent factors had significant association
with LDL-C, the effect of age was more than that of
others (OR: 2.3, 1.7, and 1.6 for age, BMI, and glycemia,
respectively). There was not any significant association

Table 1: Mean and standard deviation of FBS and lipid
profile on the basis of age

Table 2: Mean and standard deviation of FBS and lipid
profile on the basis of fasting glycemia

Variable Age P value Variable Fasting glycemia P value
<40 (n=775) =40 (n=36) <100 (n=596) >100 (n = 207)

FBS (mg/dl) 94.1 + 251 118.7 £ 91.1 0.000 FBS (mg/dl) 86.5 + 8.6 134.8 + 82.2 0.000
TC (mg/dl) 193.3 + 42.2 204.8 + 43 0.002 TC (mg/dl) 190.8 + 38.2 209.6 £ 50.6 0.000
HDL-C (mg/dl) 48.5 + 31.5 48.4 + 10.2 0.97 HDL-C (mg/dl) 48.6 £ 32.6 48.4 £ 10 0.9
LDL-C (mg/dl) 119 + 35.9 121.5 £ 40.3 0.43 LDL-C (mg/dl) 116.4 + 34.4 128.1 £ 41.6 0.000
TG (mg/dl) 142.7 £76.9 174.5 + 85 0.000 TG (mg/dl) 138.9 + 68 178.4 + 101 0.000
TC/HDL-C 4.3+23 4.3+ 13 0.7 TC/HDL-C 4.3+23 4.5+ 1.4 0.2
LDL/HDL-C 2.6 1.2 2.6 +1 0.7 LDL/HDL-C 2.6+12 2.8+ 1 0.08

Table 3: Mean and standard deviation of FBS and lipid
profile on the basis of diabetes

Table 4: Mean and standard deviation of FBS and lipid
profile on the basis of BMI

Variable Diabetes P value Variable BMI P value
<126 (n=745) >126 (n=>58) BMI < 30 (n =200) BMI = 30 (n=611)

FBS (mg/dl) 91+ 12.3 201+ 134.3 0.000 FBS (mg/dl) 98.4 + 76 99.1 + 33 0.8

TC (mg/dl) 194 + 40.3 217 + 61.7 0.000 TC (mg/dl) 183 + 38 199.8 £ 43 0.000

HDL-C (mg/dl) 48.5 +29.9 49 + 10.8 0.9 HDL-C (mg/dl) 47.7 £ 10.5 48.7 + 32 0.6

LDL-C (mg/dl) 118.9 + 35.4 127 £ 51 0.1 LDL-C (mg/dl) 110.4 + 32.7 122.4 + 38 0.000

TG (mg/dl) 1445 +75.9 2059 + 103.4 0.000 TG (mg/dl) 123+ 75 157 + 79 0.000

TC/HDL-C 43 +22 4.5+ 13 0.4 TC/HDL-C 4 +2 44 %22 0.07

LDL/HDL-C 2.6+12 2.6 £ 11 0.9 LDL/HDL-C 25+12 2.7+1.2 0.03

Table 5: Logistic regression model between dependent and independent variables

Dependent variables

Independent FBS TC TG LDL-C HDL-C

variables OR 95% Cl Pvalue OR 95% Cl Pvalue OR 95%Cl Pvalue OR 95% Cl Pvalue OR 95% Cl Pvalue

Education >12 1 125-3.15 0.004 1 0.75-1.6 0.6 1 11-3.22 0.02 1 0.79-175 0.4 1 0.38-1.31 (.2
<12 1.9 1.1 1.9 1.2 0.7

WHR <0.85 1 1.03-2.72 0.03 1 0.85-1.93 0.2 1 09-272 0.1 1 0.83-195 0.2 1 0.46-181 (.8
>0.85 1.6 1.2 1.5 1.2 0.9

BMI <30 1 1.14-3.52 0.01 1 0.96-2.39 0.06 1 111-4.38 0.02 1 1.05-2.77 0.02 1 0.39-174 (0.6
>30 2 1.5 2.2 1.7 0.8

WC <88 1 0.47-2.32 0.9 1 0.8-2.93 0.1 1 0.59-487 0.3 1 0.58-2.63 0.6 1 0.3-259 (.8
>88 1 1.5 1.7 1.1 0.8

Age <50 1 179-8.45 0.001 1 0.79-3.88 0.1 1 0.53-341 0.5 1 1.02-5.15 0.04 1 0.22-291 (0.7
>50 3.8 1.7 1.3 2.3 0.8

Glycemia <100 1 - - 1 1.23-2.98 0.004 1 0.75-2.25 0.3 1 105-2.6 0.03 1 0.5-241 (.8
>100 1.9 1.3 1.6 1.1

Diabetes <126 1 - - 1 0.6-285 0.4 1 1.21-6.12 0.01 1 0.46-2.25 0.9 1 0.22-2.71 (0.6
>126 1.3 2.7 1.02 0.8
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between independent variables and HDL-C in multiple
logistic regression models.

DISCUSSION

The primary objective of the present study was to examine
which modifiable, non-modifiable, and socioeconomic
factors have more effect on lipid profiles and FBS in
overweight and obese Iranian women. Our findings
suggest that age, glycemia, and having diabetes have more
effect than the other independent variables (education,
BMI, WC, WHR) on FBS, and LDL-C, TC, and TG,
respectively. Logistic regression model did not show any
significant association between independent variables
and HDL-C.

FBS, TC, and TG were significantly higher in subjects aged
240 years compared to subjects <40 years old, which is
consistent with the reports from Iran™¥ and other counties.
2l Tranian women are in good shape and have normal
weight before they get married. This situation changes after
marriage. Iranian food patterns (using greasy foods a lot),
lack of physical activity between Iranian people especially
among women,™! higher number of parity in Sistan and
Baluchestan women than in women from other parts of
Iran, and some physiological factors like decreasing
estrogen after menopause agel*! can support these results
observed after 40 years of age.

In the present study, women with higher education level
were observed to have significantly lower FBS, TC, and TG.
This inverse relationship is supported by other studies,!?
although there are some data contrary to this result.’! The
result of another study has shown that physical activity may
increase by employment and working out, and on the other
hand, having a better educational level may cause to get
reducing diet or take other ways to weight loss comparable
to women with low level of education.® Because there are
many governmental and private universities in Sistan and
Baluchestan province now than in the last two decades, the
women have more access to university for improving and
developing their educational level.

As reported in other studies, "2 TC, TG, and FBS were
significantly higher in increased FBS and diabetic groups
compared to normal ones [Tables 2 and 3]. Sistan and
Baluchestan people, like in other parts of Iran,*! used to take
foods of high energy density. Carbohydrate diet, especially
some kinds of local breads (Taftoon and Lavash), constitute
the main source of energy of Sistan and Balouchestan
subjects. The above-mentioned local breads are energy
dense and nearly all the people who live in this part of Iran
used to take it with all daily meals. On the other hand, Sistan
and Baluchestan subjects used to drink tea a lot (more than
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six glasses per day) with high amount of cubic sugar (at
least 5-6 cubic sugar with each class of tea).

In the present study, except for HDL-C, nearly all the lipid
profile variables and FBS were significantly higher in high
BMI, high WC, and high WHR groups compared to other
groups. This order of magnitude is in line with the results
of other studies also.®?! It must be mentioned that most
men and women, especially women, like to be obese indeed
in this part of Iran. On the other hand, because of religious
and cultural factors, most of the Sistan and Baluchestan
women do not go to gym for physical activity, eat large
meals for lunch and dinner (especially dinner), and use lot
a of fatty food as meals.

In conclusion, in view of the obtained results, in clinic, for
overweight and obese women, age, glycemia, and having
diabetes can be considered as predictors of FBS, and LDL-C,
TC, and TG, respectively. Further studies are needed to
clarify this.

LIMITATION

People of different races are living in this province, and so
there may be various kinds of genetic polymorphism. We
could not evaluate this, which is one of the limitations of
the study.
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