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Despite the widespread obesity epidemic in the world, not all obese people are equally
¢ susceptible to the complications of obesity. Inflammatory factors play an important role in the complica-
24 Aug 2020 : tions of obesity.
11 Nov 2020 [PISTESHTE This study aims to evaluate the association of White Blood Cell (WBC) count with metabolic
: syndrome in overweight/obese men and women.
[VETTLE This cross-sectional study is a part of the Qazvin Metabolic Disease Study (QMDS) conducted
in 2010 in Qazvin, Iran. Participants were 622 obese people with a body mass index (BMI) 225 kg/m?,
recruited from the QMDS. Metabolic syndrome was defined according to the Adult Treatment Panel lll
criteria. Data were analyzed using Chi-square test, t-test, and logistic regression analysis (to evaluate the
relationship between WBC count quartiles and metabolic syndrome).
[T Prevalence of metabolic syndrome was not significantly different between men and women. In
men, prevalence of metabolic syndrome and its components were not different between WBC quartiles.
In women, 32.2% and 60.5% had metabolic syndrome in the first and fourth quartiles of WBC count,
respectively (P<0.001). Moreover, the prevalence of insulin resistance was higher in fourth quartile com-
pared to the first quartile (47.7% vs. 25.6%, P<0.001). After controlling the effects of age and BMI fac-
¢ tors, the risk of metabolic syndrome in the fourth quartile of WBC count remained significant in women
Obesity, Metabolic : (OR=2.56, P<0.01).
syndrome, White [@TEIERT Association of WBC count with metabolic syndrome is significant in obese women compared
blood cell count { toobese men.

01 Dec 2020

Wildman et al.’s study, about half of the overweight and
one third of obese subjects were metabolically healthy [3].

1. Introduction This phenotype is called “metabolically healthy obesity”

[4]. There are different definitions for this concept, but the

besity has become an epidemic in the most common definition is having two or more metabolic

world especially in recent decades. About syndrome components [5]. There are various mechanisms

one third of worlds’ population are over- for justifying different effects of obesity on metabolic risk

weight or obese [1]. People with similar Body Mass Index factors. Difference in fat distribution and adiponectin level,

(BMI) have a different risk of obesity complications [2]. In oxidative stress, and free fatty acids are contributing factors
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Tablel. Demographic and metabolic characteristics of obese men and women

Variables MeanzsD P
Women N=355 Men N=267
Age (year) 41.8+2.2 44.8+7.7 0.0001
BMI (Kg/m?) 29.3+5.4 27.249.2 0.0001
Waist Circumference (cm) 93.8%1.6 97.619.9 0.0001
Fasting blood sugar (mg/dL) 102.3419.8 101.25+2.6 NS
Blood sugar after glucose tolerance test (mg/dL) 126.56+2.1 112.4549.3 0.002
Triglycerides 143.7245.6 194.145+1.1 0.0001
HDL 43.10+9.8 36.8+8.4 0.0001
Systolic blood pressure (mmHg) 112.18+7.7 120.18+2.2 0.0001
Diastolic blood pressure (mmHg) 71.1215.4 76.11+7.7 0.0001
HOMA-IR 3.243.2 3.244.8 NS
WBC count 6100+1600 6500+1600 NS

NS=Not significant.

in producing different metabolic complications in obese
people [7]. Association of inflammatory markers such as
White Blood Cells (WBC) count with metabolic complica-
tions of obesity has been reported in recent studies. In most
cross-sectional and prospective studies, it has been reported
that WBC count is associated with hypertriglyceridemia,
impaired fasting glucose, hypertension, and metabolic syn-
drome; [8, 9] however, this association is different based on
gender and ethnicity factors [10]. In most studies, associa-
tion of inflammatory markers with metabolic complications
has been reported to be stronger in high-risk groups includ-
ing older people or diabetic patients [11, 12]. Gender dif-
ferences of this association has also been reported in some
studies [12]. Limited studies have compared inflammatory
factors with metabolic disorders in healthy and unhealthy
overweight or obese people. In most of these studies, small
sample size or only female subjects have been used [13,
15]. Regarding the effect of gender difference in association
of inflammatory markers with metabolic health, this study
aims to compare the association of WBC count with meta-
bolic health in obese men and women.

2. Materials and Methods

This cross-sectional study is a part of Qazvin Metabolic
Disease Study (QMDS) conducted on 622 subjects with
BMI >25 kg/m? recruited from those participated in the
QMDS (1107 people aged >20 years living in Minoodar
digtrict of Qazvin province selected using a two-stage clus-

ter sampling technique). For more details, see Reference
No.16. This study has been approved by the Research Eth-
ics Committee of Qazvin University of Medical Sciences.
Two general practitioners examined subjects. After 12-14
hours of fasting, 10-cc serum level was collected for evalu-
ating Fasting Blood Sugar (FBS), total cholesterol, High-
Density Lipoprotein (HDL), triglyceride, and insulin levels.
Measurement of insulin was performed using an ELISA kit
(Monobind Inc., USA). Insulin resistance (HOMA-IR) was
calculated using the Formula 1:

1. HOMA-IR=Insulin (mw/mL)*xGlucose (mg/dL)/405

Insulin resistance in obese subjects was defined as
HOMA-IR >3.4. Metabolic syndrome was defined accord-
ing to Adult Treatment Panel I1I definition, i.e., the presence
of three or more of the following criteria: systolic blood
pressure >130 mmHg, diastolic blood pressure >85 mmHg,
HDL> 40 mg/dL in men and >50 mg/dL in women, triglyc-
eride >150 mg/dL, FBS >100 mg/dL, waist circumference
>102 cm in men and > 88 cm in women.

In statistical analysis, t-test and chi-squared test were
used for comparing quantitative and qualitative variables,
respectively, and logistic regression analysis was used for
evaluating the association of WBC count quartiles with
metabolic syndrome after adjusting based on age and BMI.
A P<0.05 was considered as a significance level.
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3. Results

The demographic characteristics of participants and the
distribution of metabolic syndrome risk factors are shown
in Table 1. The prevalence of most metabolic disorders (Im-
paired fasting glucose, hypertension, hypertriglyceridemia)
was higher in men than in women. In women, the frequen-
cy of metabolic syndrome, hypertriglyceridemia, and insu-
lin resistance increased in the fourth quartile of WBC count
compared to the first quartile. Among metabolic disorders,
the prevalence of hypertriglyceridemia in the first quartile
of WBC count in women was significantly lower than in
the third (22.5% vs. 41.6%, P<0.01) and fourth quartiles
(22.5% vs. 51.2%, P<0.001). According to the results of
logistic regression analysis, there was a 2.8-fold higher risk
of metabolic syndrome in women in the fourth quartile of
WBC count compared to the first quartile (P<0.001).

4. Discussion and Conclusion

In this study, in obese individuals, gender played a key
role in the association of WBC count with metabolic syn-
drome such that even after controlling the effect of age and
BMI, metabolic syndrome was about 2.5 times more preva-
lent in women with the highest WBC count than in women
with the lowest WBC count. In men, the number of WBCs
was not associated with metabolic syndrome. The associa-
tion of inflammatory factors with metabolic problems has
been reported in several studies.

In previous cross-sectional studies, higher WBC count was
reported to be associated with higher visceral adiposity [20],
higher risk of metabolic syndrome, higher insulin resistance,
pancreatic beta-cell dysfunction [21], and higher risk of glu-
cose metabolism disorders [11]. In our study, the frequency
of hypertriglyceridemia in the third and fourth quartiles of
WBC count in women was significantly higher than in the
first quartile. The association of WBC count with metabolic
syndrome and insulin resistance was observed only in obese
women. Some studies have been conducted on the role of
gender in metabolic disorders. In a study by Wannamethee et
al. on older men and women, inflammatory factors and car-
diovascular risk factors were lower in non-diabetic women
than in non-diabetic men [27]. In some studies, insulin resis-
tance in women has been associated with more abnormali-
ties in inflammatory, coagulation, and endothelial factors
[30]. It seems that, due to the fact that there are better resis-
tances mechanisms against metabolic disorders in healthy
women, more advanced stages of inflammatory disorders are
needed to develop metabolic syndrome or diabetes [27].
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