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Abstract

Background: Cardiovascular disease is resulted from malfunctioning’s of heart as well as blood vessels. More than two decades
ago it was noted that the number of white blood cells can be an indicated of the existence of such disease. Platelet activation and
aggregation are among the include processes. That are considered in pathophysiology of a coronary heart disease. However there
seems to be a paucity of research on platelet count in patients suffering from obesity. Moreover although previous studies have
indicated a positive correlation between platelet and white blood cells. Counts and mortality from coronary heath disease, how
this might correlate with obesity is an issue still in need of more attention.

Objectives: The present study was designed to evaluate platelet count and white blood cell count in those patients who suffer from
obesity as compared with control subjects who were not obese.

Methods: In this cross-sectional study, there were a total of 1024 Iranian subjects living in Hamedan include, staff of Islamic Azad
University of Hamedan and subjects who referred to Ekbatan hospital in Hamedan during the period of 6 months randomly and
staff of Islamic Azad University of Hamedan. The absence of infectious disease was confirmed by a general practitioner. Finally, the
samples included 486 subjects, 254 male, and 232were females. Body mass index was calculated. Waist circumference in the Iranian
subjects, at least in men 89 (cm) and women 91 (cm) was considered. White blood cell and platelet count was measured. T-test and
Pearson’s correlation were run to analyze the collected data through SPSS software version 16.

Results: The average age of the subjects was 34.75 4= 8.1 years. The body mass indexes in 7.6 percent of men and 15.7 of women were
greater than 30 (kg/m?). The averages of waist circumference in men and women was 1.04 = 0.5 and 89.3 == 10.2 (cm), respectively.
Also there seemed to be a significant correlation between waist circumstance and the number of platelets in both male and female
subjects (P < 0.0001); however, only in overweight (P =0.005), and obese women (P < 0.0001). The platelet counts increased signif-
icantly. Furthermore, there was a positive correlation between BMI and WBC in the obese group (P < 0.05).

Conclusions: Our results showed a relationship between central and general adiposity and WBC count as an inflammation factor,

and higher count of platelets count in subjects.
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1. Background

Nowadays, humans are threatened by four major non-
communicable diseases (NCDs). Disease including dia-
betes, cancers, cardiovascular disease and respiratory dis-
ease, and as statistics show. These four disease account for
35 million annual deaths around the globe 80% of which
generally happens in low and middle income countries [1,
2]. However notable fact is that a large percentage of such
disease, about 80% to be precise can be prevented just by
eliminating common risk factors such as tobacco use, poor
diet, alcohol consumption and physical inactivity, and spe-
cially a byproduct of modern inactive life style, that is obe-
sity [3].

Malfunctioning’s of the heart and blood vessels re-
sult in conditions such as heart attacks, strokes, hyper-
tension or increased blood pressure, peripheral artery dis-
ease, rheumatic heart disease, congenital heart disease

and many finally lead to heart failure [4]. Morbidity esti-
mates from such cardiovascular disease normally known
as CVDs is higher than any other death cause in human be-
ings around the globe. The death tolls from these disease
in 2012, for example, accounted for 31% (around 17.5 million
deaths) of all the deaths in the world, among which an es-
timated 7.4 million death were caused by coronary disease
and around 6.7 million deaths were caused by strokes. The
other related statistics are also embarrassing. For instance
among the Non-communicable disease taking mortalities
in people under the age of 70, CVDs account for an annual
16 million deaths out of which 82% are normally reported
in low and middle- income countries. However, it is possi-
ble to prevent most of these disease through nationwide
campaigns that address behavioral risk factors such as to-
bacco use, poor diet, obesity, lack of physical activity, alco-
hol consumption.

People suffering such disease and even those at risk
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groups suffering from condition such as hypertension, di-
abetes or hyperlipidemia are in need of counseling, early
detection and medical tests and prescriptions [5].

An association between white blood cell (WBC) count
and cardiovascular disease was first noted more than a
quarter of a century ago. It is now appreciated that inflam-
mation plays a central role in atherosclerosis and acute
coronary syndromes (ACS) [6]. Several epidemiological
studies have consistently demonstrated a significant rela-
tionship between white blood cell count (WBC) and the oc-
currence of coronary heart disease and stroke [7].

Infection and inflammation may contribute and pro-
mote to vascular endothelial layer accelerate the develop-
ment of atherosclerosis. Inflammation may also promote
atherosclerotic plaque rupture and thrombosis. White
blood cells may serve as an important biomarker for these
disease processes. Elevated WBC may also be a risk factor
for acute myocardial infarction, coronary artery disease,
coronary heart disease (CHD), and stroke. Studies have also
found it to be associated with CHD and all-cause mortal-
ity. WBC has also been associated with several cardiovascu-
lar disease (CVD) risk factors including serum cholesterol,
triglycerides, and tobacco use [8]. The prevalence of obe-
sity has increased dramatically world- wide over the last
decades and has now reached epidemic proportions [9].

According to the statistics issued by the world health
organization (WHO), obesity has more than doubled in the
world in the last three decades, and based on relates re-
ports issued in 2014, from among 109 billion overweight
adults over the age 18,600 million were obese. For chil-
dren is not much different in that in 2013 around 42 mil-
lion children under 5 were identified and reported as over-
weight or obese. Raised BMI is a major risk factor for non-
communicable diseases such as: cardiovascular diseases
(mainly heart disease and stroke), which were the leading
cause of death in 2011; diabetes; musculoskeletal disorders
(especially osteoarthritis - a highly disabling degenerative
disease of the joints); some cancers (endometrial, breast,
and colon) [9, 10].

Platelet activation and aggregation are among the
main processes. That are normally controlled in the
pathophysiology of a coronary heart disease, where mean
platelet volume (MPV) is increased in acute myocardial in-
farction, acute ischemic stroke, preeclampsia and renal
artery stenosis.

Importantly, an elevated Mean platelet volume pre-
dicts a poor outcome following myocardial infarction,
restenosis following coronary angioplasty and the devel-
opment of preeclampsia. MPV is also elevated in some risk
conditions such as hypercholesterolemia, diabetes melli-
tus and hypertension. Despite of all this, there seems to be
a lack of studies specifically addressing MPV in people suf-

fering from obesity [11]. Besides, despite positive reported
correlations between platelet and white blood cells counts
and the occurrence of cardiovascular heart disease, there is
a paucity of research on the possible relationship between
these measures and obesity asarisk factor for heart disease
[11].

2. Objectives

The present study was designed to evaluate platelet
count and white blood cell count in patients suffering
from obesity as compared with those in the control group
who do not suffer from this condition.

3. Methods

In this cross-sectional study, a total of 1024 Iranian sub-
jects living in Hamedan, include, staff of Islamic Azad Uni-
versity of Hamedan and subjects who referred to Ekbatan
hospital in Hamedan during the period of 6 months from
March to August 2011 were examined. They were randomly
selected. Taking blood samples and questionnaire comple-
tion was performed by well-trained nurses. Exclusion crite-
ria for entry into the study were smoking habit, sustained
hypertension (systolic blood pressure 140 mmHg and/or
diastolic blood pressure 90 mmHg in clinic and daytime
ambulatory), diabetes mellitus (fasting glucose 126 mg/dL
or hemoglobin Alc > 6.2%), hyper cholesterolemia (serum
LDL cholesterol 160 mg/dL), hyper triglyceridaemia (serum
triglyceride 400 mg/dL), renal failure (serum creatinine >
1.5 mg/dL and blood urea nitrogen > 30 mg/dL), heart fail-
ure, peripheral vascular disease, hematological disorders,
acute or chronic infection, cancer and hepatic disease and
smokers. Due to historyand complete blood cell countand
other tests, absence of infectious disease was confirmed
by a general practitioner (there were some types of this
test in patients’ medical records and other required tests,
were performed by researchers. Among 1,024 people who
referred, only 486 were eligible prior to the study, the par-
ticipants signed an informed consent form.

The checklist was used to measure instances such as
the extent of abdominal obesity (Waist circumference),
weight, and height (measuring body mass index), WBC and
platelet count. To measure the waist circumstance (the
area from the lowestrib to the tip) a plastic meter was used.

The nature of the screening was described to the par-
ticipants. The anthropometric variables such as weight,
height and waist circumference were also measured as de-
scribed below. In the light of the guidelines described by
the National Institutes of Health in 2000, waist circumfer-
ence was measured by an elastic tape at the top of the iliac
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crest running parallel to the floor at the end of normal ex-
piration.

According to the Tehran Lipid and Glucose Study after
following studies over 30 provinces, waist circumference
in the Iranian subjects sectional, over at least 89 (cm) in
men and 91 (cm) in women is considered as abdominal
obesity [12].

The measurement of weight and height is an objective
starting point for the health and nutritional assessment.
A clinical assessment beings by anthropometric measure-
ment, namely weight, height, and BMI. This can provide
important first clues of a client’s nutritional status. Follow-
inga BMI determination, terms such as Normal weight, un-
derweight, overweight, and obese are used to describe the
client. The WHO has developed BMI classification aimed
for international use. Weight classification based on BMI
is shown in Table 1[13]. Accordingly, the Body mass index
(BMI)was measured by multiplying the weight of each par-
ticipant by their height (weight/height® in kg/m?). Obesity
is defined as BMI >30 kg/m?. To calculate the body weight,
the subjects were asked to put on the clothes provided by
the center, the weight of which was reduced from the total
body weight. Blood was drawn from an ante-cubital vein of
each person while they were in a sitting position. A tourni-
quet was closed for less than 1 minute. White blood cells
(WBCs)in a blood sample which was collected in tube with
tripotassium EDTA tubes were counted by an automatic
blood counter after two hours of vain puncture.

Table 1. Obesity and Overweight Indices®

Variables BMI (kg/m?) Obesity Class

Underweight <185

Normal 18.5-24.9

Overweight 25.0-29.9 increased

Obesity 30.0-34.9 high
35.0-39.9 very high

Extreme Obesity- 40.0 + extremely high

#National heart, lung, and blood institute (NIH) [14].

A complete blood profile including WBC and Platelet
counts was provided by an automated cell counter. In or-
der to rule out any infection or underlying hematologic
disorder, exclusion criteria were considered as people who
have WBC count (< 3,800 or > 15,000 cellsjmm?), and
platelets more than 500,000 cells/mm? [15].

Reliability estimates fall between 0.95 and 1.00. To
compare platelet counts and WBC levels in overweight and
obese groups with those in the control group a general lin-
ear model with post hoc Scheffe comparisons were run. T-
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test was used to check the significance of differences in the
platelets count in obese and non-obese subjects. Analysis
of variance (ANOVA) was run to estimate the association
between BMI and platelet count after adjusting for age dif-
ferences. Because of gender differences in baseline platelet
counts. It was decided to analyze the data for males and
females separately. Statistical package for social science
(SPSS) version 16 was used to do the analyses. The descrip-
tive Statistics included mean and standard deviation (SD).
To measure the strength of association between BMI, WBC,
and waist circumference, Pearson’s correlation was used.
The significance level for all the analyses was setat P< 0.05.

The study included 486 Iranian subjects (232 women
and 254 men)with an average age of 34.75 £ 8.1 years. Over-
all, 48.4% were normal weight, 31.7% were overweight, 11.4%
were obese and 0.8% were morbidly obese, and 47.6% were
abdominal obese. Table 2 shows the main features of the
study group. As the shows, shows, the WBC count was sig-
nificantly higher in the obese group than it was in the con-
trol group (10.62 vs 6.17; P < 0.001). WBC was correlated
with BMI in the obese group (P < 0.05).

Table 2. The Features of the Study Groups (n=486)

Variables Men (n =232) Women (n =254)
Age,y 33.5 £ 82 36.01+ 8.06
BMI, kg/m? 24.6 +3.6 257+ 49
Bmi > 30,% 7.6 15.7
Waist circumference, cm 1.04 £ 0.5 89.3£10.2
Wbc 6.78 = 1.9 73£177
Neutrophil 625+ 72 573+ 7.6
Eosinophil 1.88 £ 0.9 25£13
Lymphocyte 3471+ 64 3821 6.9
Monocyte 291415 38+6
PLT 258.4 +50.9 2337+ 43.8

Overall, 49.7% of men and 50.1% of women had normal
weight while, 32.7% of men and 34.5% of female were over-
weight, and 15.7% of men and 0.8 of women were morbidly
obese. Moreover 47.21% of women and 12.9% of men suf-
fered from abdominal obesity.

Our data showed that the number of white blood cells
was higher in individuals with high waist circumference)
in female (P < 0.015) and in men (P < 0.001). Proportion-
ate to BMI, platelet counts showed an increased in both
gender. However, only in women, the number of platelets
was significantly high in overweight (P = 0.005), and obe-
sity (P < 0.0001), totally. The number of platelets was high
and no significance difference was observed between the
obese groups and the number of platelets compared to the
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Table 3. Platelet, and WBC Count, by Central Obesityz"b

Variables Men (n=254)

Women (n =232)

Normal body fat distribution without
central obesity (n=221)

Central body fat distribution (n=33)

Normal body fat distribution without
central obesity (n=123)

Central body fat distribution (n=109)

Platelet count, X 109L) 263 4 45 302 4 41

275 4 48 296 £ 55¢

White blood cells, X 1000 counts 57+4 85+ 3¢

63+6 7143¢

2pvalues derived from one-way ANOVA that evaluated the association between central obesity and several characteristics of the participants, after adjusting for age.

bp < 0.05 for the comparisons between participants with normal vs. central obesity.
€P< 0.01 for the comparisons between participants with normal vs. central obesity.

Table 4. Platelet, and WBC Count, by BMI Rate®

Variables Men (n=254)

Women (n =232)

Normal weight (n=126) Overweight (n=83)

Obese (n=40) Normal weight (n=117) Overweight (n=80) Obese (n=2)

Platelet count, X 109 /L 242424 248 426

278 £ 32 251436 265 = 28° 294 4 22¢

White blood cells, X 1000 counts 6716 7142

834+3¢ 6513 84430 9.8 4 2¢

2P Values derived from one-way ANOVA that evaluated the association between general obesity and several characteristics of the participants, after adjusting for age.

bp< 0,05 for the comparisons between overweight or obese vs. normal weight objects.
€p < 0.01 for the comparisons between overweight or obese vs. normal weight objects.

normal weight subgroup after adjustment for age. With
ANOVA, the number of platelets was always associated with
BMIinwomen after adjustment forage (P=0.013). Ina step-
wise regression analysis (age, sex and BMI change were the
model variables), the change in BMI was the only predic-
tor of the change in WBC count. Also a significant correla-
tion was found between waist circumference and platelet
counts (P < 0.0001) in both genders. Although the ob-
served correlation was attenuated, it seemed to remain
constant.

4. Discussion

The results of this study showed that although the
number of platelets was high, there were no significant
differences between obese and overweight subjects in the
number of platelets compared to the subgroup of normal
weight after adjustment for age in men. The number of
platelets increased with BMI in both genders. But, only in
women, the number of platelets was significantly high in
obese and overweight subjects. The association between
obesity related diseases has been documented in previous
studies.

Charles et al. (2007), [15] for example reported that
increase in tertiles of abdominal height would signifi-
cantly be associated with an increase in the mean num-
ber of platelets in women, but no association was observed
in men. Other studies have shown that the number of
platelets would be significantly higher in participants who
were resistance to insulin as compared to those who were
sensitive to insulin [16].

We found a significant trend in the number of WBCs
by increasing the waist circumference, without significant
difference in terms of gender. The most consistent asso-
ciation was found between the number of white blood
cells and the measurements of generalized and abdomi-
nal obesity, namely BMI and circumference of the waist.
Also Womack et al. (2007) [17] found; there is strong ev-
idence of an association between obesity and the white
blood cells count increases in a female population. Stud-
ies have found that, there is some sort of association be-
tween the increased number of immune cells and obesity
as a result of a chronic inflammatory condition which is
created by an increase in the production of cytokines by
adipose tissue. It has also been show that obesity is asso-
ciated with low-grade subclinical and smoldering inflam-
mation [18, 19]. The health effects of low-grade systemic
inflammation in healthy adults have shown an increased
risk of cardiovascular disease and diabetes mellitus [20]. In
support of previous findings, the positive associations be-
tween the number of cells and obesity have been reported
in a number of cross sectional studies [15, 21]. For exam-
ple, Herishanu et al. study [22] found that from among sev-
eral factors responsible for persistent leukocytosis, such as
smoking, myeloproliferative and lymphoproliferative dis-
ease, obesity would be the only identified cause.

Another study [23] found, higher rate of inflamma-
tory markers, including a 17% higher WBC count in par-
ticipants with a central obesity as compared with those
whose body fat was distributed normally. Nevertheless, in
another study [15] it was shown that obesity would not be
associated with the number of white blood cells without
metabolic syndrome is not observed, but the metabolic

Zahedan ] Res Med Sci. 2017;19(2):e4955.


http://zjrms.com

Jamshidi L and Seif A

syndrome was associated to a larger number of white
blood cells in obese and non-obese subjects [15].

Considerable efforts have been made to understand
the underlying biology in order to identify risk factors
for cardiovascular disease. BMI and waist circumference
are identified as a risk factor for coronary artery disease
[24]. Inaddition, the increase in leukocytes associated with
obesity is clinically important because granulocytes and
monocytes can release some substances such as free radi-
cals and proteolytic enzymes into the blood which are of
potentially harm to the health [15].

It is important to understand the association between
the number of white blood cells and CHD risk factors
for the potential use of the number of white blood cells
as a prognostic indicator of coronary artery disease. As
far most people one or more risk factors for CHD or a
metabolic syndrome cluster are present, it may not be wise
to take a just associated components into account. Al-
though the number of white blood cells still is one of the
most common tests used to diagnose disease, it seems we
should start to consider it as a good predictor of a dis-
ease as well [25, 26]. Investigation of its association with
platelet count revealed a statistically significant correla-
tion between BMI and waist circumference with indices of
platelet count. This study had several strengths. In addi-
tion to population size, other anthropometric factors were
checked used to assess obesity, including some central obe-
sity measures that are not commonly used in epidemio-
logical studies. It seems that BMI would not be an ideal
index of obesity in that. It can be affected by a greater
muscle mass as well. Among the many anthropometric in-
dices of obesity, it has been shown that measurements of
central adiposity(e.g., waist circumference, waist-to-hip ra-
tio, height-to-height ratio and abdominal height) are more
strongly associated with several diseases or poor health
that of the BMI in both genders [27, 28].

The present study suffered from some limitations. The
cross sectional nature of the study is one of the main lim-
itations, which makes it difficult to determine the causal-
ity with respect to observed relationships. In addition, as
physical activity can also change the number of platelets
proportional to the number of platelets and the number of
leukocytes, C-reactive protein, fibrinogen, blood viscosity,
factor VIII and IX, von Willebrand factor, dimer D of fibrin
and the tissue plasminogen activator antigen [29].

It is likely that physical activity will affects the results;
moreover, although efforts were to adjust some important
risk factors, other potential confounders could have ex-
isted things such as depression or individuals usually con-
suming a diet high in fish have suppressed the number
of platelets that we could not take into account. It is sug-
gested that the relationship of obesity with other factors
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in the immune system, such as the sequence of C-reactive
protein and (IL) -6 be studied [30]. Finally, it is suggested
that studies on the relationship between the number of
white blood cells and platelets count, and the distribu-
tion of abdominal fat in obese men and women, based on
direct measurements of subcutaneous and visceral fat be
performed.
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