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Metabolic syndrome is associated with obesity, which is a common condition in subfertlie women
population. For that reason, the infertile women will be more predisposed for cardiac diseases.
To know the prevalence of the metabolic syndrome among subfertile women in Mosul, a city in the

Seventy subfertile females aged >17 years were selected randomly. Adult Treatment Panel-lll (ATP-
1) guidelines was used for diagnosing metabolic syndrome. The diagnosis was done if any three of
the following were present: central obesity, raised triglycerides =150 mg/dl, low high-density
lipoprotein (HDL-C) cholesterol, blood pressure >130/>85 mmHg, and diabetes or fasting serum

Metabolic syndrome was diagnosed in 16 (22.85%) women. The prevalence was 15.8% in the
population younger than 30 years and 55.5% in ages more than 30 years. Fifty percent of women
with class Il obesity had metabolic syndrome. The most common abnormality was the abnormal
waist circumference (100%). Patients having metabolic syndrome had three components of the

The prevalence of metabolic syndrome is high among subfertile women. Focus of cardiovascular
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north of Iraq.
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glucose (FSG) =100 mg/dl.
Results
syndrome and none had four or five components at the same time.
Conclusion
prevention should be undertaken for these subjects.
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Introduction
ubfertility (or commonly referred as to
infertility) is a failure of conception after
12 months of unprotected regular
intercourse, could be primary in which the
women has never get pregnant before or could
be secondary when the women has delay in
conception after a previous pregnancy (). The

association between infertility and obesity is a
well-known relation as one of the most
important causes of infertility is the polycystic
ovary syndrome which is characterized by
central obesity (),

Metabolic syndrome, is an association between
at least three of the five following medical
conditions: abdominal obesity,
hyptriglyceridemia, hyperglycemia,
hypertension and low high-density lipoprotein
(HDL) levels ®). The prevalence of the metabolic
syndrome has varied markedly between
different studies; because of the different
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criteria for the definition of the syndrome ),
The syndrome is common in the United States
®) and its prevalence is increasing in Asia ).
Metabolic syndrome increases the risk of
developing cardiovascular disease and type 2
diabetes (®).

The Ministry of Health in Iraq, reported that
death from cardiovascular diseases and
diabetes constitute more than 40% of causes of
death among females in the 15-49 years age ©).
The aim of this study was to determine the
prevalence of the metabolic syndrome in
subfertile female in Mosul by the use of the
ATP-IIl guidelines (10),

Methods

Study Population

The study design is a cross sectional study. The
place of the study is the private clinic of the
author between 2010 and 2011 in Mosul, the
capital of the Iragi governorate Ninevah. The
anthropometric parameters were assessed.
Random sampling was used and a total of 70
women aged between 17-43 vyears were
included in the study. Consent was taken from
all the subjects after they were given verbal
information about the study. Approval of the
Ethical Committee of Mosul and Ninevah
Colleges of Medicine was achieved. The study
participants were without medications for
hypertension, diabetes, or dyslipidemia and
without clinical diabetes.

Measurements

Waist circumferences were measured with
flexible tape at the level of umbilicus between
the lowest rib and the iliac crest in duplicate to
the nearest mm.

The blood pressure was measured two times
on the left upper arm and the average used.
Systolic (Korotkoff phase 1) and diastolic
(Korotkoff phase V) blood pressure was
measured in sitting position with the use of
random zero sphygmomanometer.
Hypertension was diagnosed when the average
systolic blood pressure was more than
130 mmHg or diastolic blood pressure more
than 85 mmHg.
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Biochemical investigations were analyzed at
the laboratory postgraduate studies in the
Department of Biochemistry of Mosul College
of Medicine. Overnight fasting blood samples
were obtained from all subjects included in this
study subjects by antecubital venipuncture.
Five milliliters (5 ml) of venous blood sample
from each patient were collected in a plain
tube, allowed to clot for 15 minutes in a water
bath at 37 °C. Serum was separated by
centrifugation at 3000 rpm for 15 minutes to
ensure complete separation, and then the
serum was divided into 2 parts: 0.5 ml was
taken in a plain tube for glucose estimation
which was measured at once by standard kit
method. The remaining was used for the
estimation of lipid profile parameters,
particularly serum TG and HDL-C.

The sample was stored at —-20 °C until
determination was done on daily basis. For
accuracy and reproducibility internal quality
control (QC) of pooled serum was used within
the run and within the batch throughout the
work.

Fasting serum glucose (FSG) was estimated
using a kit supplied by Bio-con Company,
Germany (by  Glucose-oxidase-peroxidase
colorimetric enzymatic method). FSG more
than 100 mg/dl was considered abnormal in
this study.

Serum triglycerides (TG) was also estimated by
enzymatic method by Fossti in 1982, using a kit
supplied by Biomerieux Company, France (%),
Serum high density lipoprotein cholesterol
(HDL-C) was determined by enzymatic method
followed by Lopez in 1977 using a kit supplied
by Biomerieux Company, France (12,

Statistical analyses

The data are presented as frequencies and
percentages. Risk ratio is calculated at
confidence interval of 95%.

Results

Of the 70 women involved in the study there
were 16 having the criteria of metabolic
syndrome (22.85%). The mean age of the study
group was 27.2 years (SD 6.56), range between
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17-43 years. Table 1 showed the distribution of
age in the study population.

Table 1. The distribution of age in the study population

Age groups in years Number Percentage
<20 10 14.3%
21-30 38 54.3%
31-40 18 25.7%
>40 4 5.7%
Total 70 100%

Table 2 showed the frequency of metabolic
syndrome according to age group. The
prevalence was 15.8% in the population

younger than 30 years and 55.5% in ages more
than 30vyears. Risk ratio is 4.41 (1.46 at
confidence interval of 90%).

Table 2. The frequency of metabolic syndrome according the age groups

Age group in years Number Percentage

Less than 20 (n=10) 0 0%
21-30 (n=38) 6 15.8%
31-40 (n=18) 10 55.6%
41-50 (n=4) 0 0%
Total (n=70) 16 22.8%

The mean BMI was 27.6 kg/m? (SD 4.85), range
from 19-38. Table 3 showed the distribution of

BMI. About 75% of the study population was
overweight or obese class | and Il.

Table 3. The distribution of BMI among the study group (n=70)

BMI in kg/m? No. %
Not overweight BMI <24.9 18 25.7%
Overweight BMI 25-29.9 32 45.7%
Class | obesity BMI 30-34.9 12 17.1%
Class Il obesity BMI 35-39.5 8 11.4%
Class Il obesity BMI >40 0 0%

Fifty percent of the eight women with class Il
obesity have the metabolic syndrome (table 4).
The prevalence of metabolic syndrome
increased with increasing BMI. Risk ratio was 2.
59 (1.74 at 90% confidence interval).

The most common abnormality was the
abnormal waist circumference (100%), then the
low high density lipoprotein (87.5%),
hypertension (56.3), high fasting serum glucose
(43.8%), and the least is the high triglycerides

(12.5%) (Table 5).
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Table 4. The frequencies of metabolic syndrome in different BMI groups

BMI Number of cases with metabolic syndrome Percentage
Not overweight (n=18) 2 1.1%
Overweight (n=32) 6 18.7%
Class | obesity (n=12) 4 30.0%
Class Il obesity (n=8) 4 50.0%
Class Ill obesity (n=0) 0 0%
Total (n=70) 16 22.8%

Table 5. The frequencies of abnormalities in women with metabolic syndrome (n=16)

Abnormality Number Percentage
Abnormal waist circumference 16 100%
Low high density lipoprotein 14 87.5%
High blood pressure 9 56.3%
High fasting serum glucose 7 43.8%
High triglycerides 2 12.5%

Twenty women have two abnormalities
(28.5%), eight had abnormal  waist
circumference and hypertension and 2 had low

high density lipoprotein and high triglyceride
level. Twenty-four women had one
abnormality (34.2%), (table 6).

Table 6. The frequencies of other abnormalities

Abnormalities

Two abnormalities One abnormality

(n=20) (n=24)
Low high density lipoprotein 2 20
Waist circumference more than 88 cm 8 2
High triglyceride level 2 0
Hypertension 8 2
High fasting serum glucose 0 0

Discussion

The prevalence of metabolic syndrome among
United States adult population was 21.8%,
about the same prevalence of this study (©).
This may reflect similarities of eating habits and
low physical activity between the two
communities. Because of the population
growth; the total people of metabolic
syndrome would increase in Mosul.

Infertility may predict metabolic syndrome and
the development of cardiometabolic disease
(13) Disruptions in the hypothalamic-pituitary-
adrenal (HPA) axis in women with infertility is
implicated in the development of metabolic
syndrome (14),

The prevalence of metabolic syndrome
increases with age and affects women more
than men ), In this study also the main age
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group affected by the metabolic syndrome is
(31-40) year age (table 2).

In this study, 1.1% of women have metabolic
syndrome without obesity (table 4). Elevated
liver 11B-hydroxysteroid dehydrogenase type 1
(11B-HSD1) activity may be relevant to the
metabolically obese, normal-weight individual
(16) This enzyme has a role in the development
of metabolic syndrome via intracellular steroid
reactivation  of inert circulating  11-
dehydrocorticosterone (cortisone in humans)
into active corticosterone (cortisol), and so
increasing tissue glucocorticoids and causes
hypertension (7). This enzyme can also
enhance hepatic lipid deposition (18),

The association of metabolic syndrome with
obesity has been shown in other studies. Weiss
et al. found that 49.7% of severely obese has
metabolic syndrome (19,

The most common abnormality is waist
circumference which is due to visceral
adiposity. Visceral adiposity plays a role in the
pathophysiology of insulin resistance (29,
Insulin resistance is thought to be an
underlying feature of metabolic syndrome 2%,
In a study done in Baghdad, it was found that
insulin resistance is caused by inflammatory
cytokines (interleukin-6 ‘IL-6’ and Tumor
Necrosis Factor —a ‘TNF-o’) 22, TNF-a is also
associated with endometriosis which may
exacerbate the condition of subfertility in these
patients (23,

The presence of hypertriglyceridemia, low HDL-
C concentrations, and high TG/HDL-C ratios
almost never occurred as isolated disorders,
and were nearly always associated with insulin
resistance because insulin affects TG and HDL-C
metabolism 4. Low level of serum HDL-C
cholesterol is a risk of ischemic stroke (25,

This study concluded that metabolic syndrome
is a common disorder in women especially in
association with infertility. Metabolic
syndrome is a predictor of cardiovascular
disease, for that reason more attention has to
be made to prevent the development of this
disease in infertile women
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