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Abstract

Original Investigation [k

Incidence of Metabolic Syndrome and Long-Term Chronic
Health Problems in Infertile Women

Ruhusen Kutlu', Derya Isiklar Ozberk!, Hiiseyin Gorkem|i2

Introduction: Infertility is a condition wherein there is no pregnancy within 1 year despite regular sexual intercourse without birth control.
The aim of this study was to evaluate the incidence of metabolic syndrome (MetS) and chronic long-term health problems in infertile female
patients.

Methods: This cross-sectional and analytical study was retrospectively conducted on 701 women who applied to family medicine outpatient
clinic and received a medical report with the complaint of female infertility. The weight, height, waist circumference, blood pressure, and labo-
ratory results of subjects were recorded from the information in the files. MetS was diagnosed according to the National Cholesterol Education
Program (NCEP) Adult Treatment Panel 11 (ATP I11) guideline.

Results: The mean age of the 701 infertile women in the study was 29.9+4.4 (20-42) years; 81.6% (n=572) were housewives and 56.8% (n=398)
completed primary school and were undergraduates. Of the patients, 78.9% (n=553) were admitted due to primary infertility. The incidence
of MetS was 19.8% in the subjects of this study. The risk of MetS was 6,389 times higher in obese than in non-obese individuals [odds ratio
(OR)=6,389; %95 confidence interval (Cl): (4,260-9,581)], and this difference was statistically significant (p<0.001). The most common MetS
components were triglyceride elevation (59.6%) and fasting blood glucose (55.0%). MetS was detected in 50.3% of hypertensive patients. Of the
participants, 22.8% had hypothyroidism and 2.7% were found to have brucella seropositivity.

Conclusion: Obesity, long-term health problems, smoking, and some infectious diseases, which are among the replaceable factors associated
with infertility, should be excluded before infertility treatment. Healthy lifestyle changes such as well-balanced and correct nutrition, physical
activity, giving up smoking and alcohol will reduce the risk of obesity and increase the chances of infertility treatment.
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Introduction

Infertility is the inability to conceive for at least 1 year despite regular unprotected sexual intercourse.
Approximately 10%-15% of couples worldwide have infertility problems. Primary infertility is defined
as not being pregnant previously, and secondary infertility is defined as having trouble conceiving
again despite unprotected intercourse, even though pregnancy has been previously achieved (1).

In developed countries, the diseases causing infertility have been attributed to women at a rate of
37%, men at a rate of 8%, and both partners at a rate of 35%. The cause of infertility has not been
found in 5% of couples (unexplained infertility). The most common causes of infertility are ovula-
tory disorders (25%), pelvic adhesions (12%), tubal occlusion (11%), other tubal anomalies (11%),
hyperprolactinemia (7%), and endometriosis (15%). A cause has not been found in 20% of cases (2).

Before initiating infertility treatment, the patient should be evaluated in terms of obesity. It has
been observed that obesity can lead to many problems including chronic oligo-anovulation, men-
strual irregularity, subfertility, increased risk of miscarriage, and negative pregnancy results. It has
been demonstrated that obesity-related infertility or decreased fertility results from the effects of
impaired hypothalamic—pituitary—ovarian axis seen in each step from the selection of the ovarian
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follicle to implantation (3).

Metabolic syndrome (MetS) is defined as the presence of three or more criteria among abdominal
obesity, hypertension (HT), hyperglycemia, increased triglyceride (TG) level, and decreased high-
density lipoprotein (HDL) cholesterol level. These components used for the diagnosis of MetS are
also very important for the risk of the development of cardiovascular disease (CVD) and type Il
diabetes mellitus (DM) (4).

The present study was performed to evaluate the frequency of MetS and related long-term chronic
health problems (such as DM, thyroid dysfunction, HT, hyperlipidemia, and anemia) in infertile



women applying to the outpatient clinic of family medicine for
receiving health report before beginning in vitro fertilization (IVF)
therapy.

Material and Methods

Method and population of the study

Infertile women are asked to obtain a health board report before
starting IVF therapy for the sake of the procedure. This descriptive
and cross-sectional study was performed by retrospectively evaluating
the files of 740 women who applied to the outpatient clinic of fam-
ily medicine for female infertility between January 2013 and January
2016. Those with lacking examinations and sociodemographic data in
their files were excluded from the study. The files of 701 patients, who
were suitable for the study, were examined (701/740).

Ethical approval for the study

Before beginning the study, ethical approval was obtained from
the ethics committee of Meram Medical Faculty, Necmettin Er-
bakan University (number 2016/647 on 06/24/2016). Since our
study was conducted by scanning files of patients retrospectively,
informed consent was not obtained from the patients.

Collection of data

Based on the information obtained from the patients files, ages,
educational levels, patients and their husbands jobs, history of
pregnancy, the presence of kin marriage, the presence of any
chronic disease, and smoking and alcohol habits were recorded
on the questionnaire form developed by the researcher. The par-
ticipants who smoked at least once a day were accepted as ad-
dicted, and the amount of smoking was calculated as pack/year for
these participants with smoking addiction. The presence of related
long-term chronic diseases (such as DM, thyroid dysfunction, HT,
hyperlipidemia, and anemia) was evaluated. Blood pressure (BP),
height, weight, waist circumference (WC), and hip circumference of
all patients were measured and recorded. To measure BP, systolic
BP of 130 mm Hg and above and diastolic BP of 85 mm Hg and
above were evaluated to be increased (4).

Anthropometric measurements

Anthropometric measurements of the patients were performed
after taking off the shoes for height and jacket and extra clothes
for weight by using a standard bascule and stadiometer. After an-
thropometric measurements (height, weight, WC, abdominal cir-
cumference, and hip circumference), body mass index (BMI) and
waist-to-hip ratio (WHR) were calculated based on these data.

WC measurement

WC was measured from the narrowest part of the waist while the
volunteer was standing upright in a relaxed manner with the arms
hanging loosely at the sides and legs closed and after breathing
out normally. The measurement value was recorded with 0.1 cm
sensitivity. The values of WC >88 cm and WHR >0.85 were accept-
ed as abdominal obesity (5).

Hip circumference measurement

The measurement was performed with a measuring tape in paral-
lel to the floor, while the volunteer was standing upright with the
arms hanging loosely at the sides and legs closed, from the widest
part of both hips by ensuring no jamming tissue. The value was
recorded with 0.1 cm sensitivity.
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Waist-to-hip ratio

WHR was calculated by the formula: Waist/Hip Ratio=Waist cir-
cumference (cm)/Hip circumference (cm). To detect fat distribu-
tion, WHR was obtained by calculating the ratio of the narrowest
part of the waist to the widest part of the hip.

Body mass index

BMI was obtained by the formula: Body Mass Index (BMI)=Body
weight (kg)/Height (m)2. BMI values were evaluated as underweight
(<18.5 kg/m?), normal (18.5-24.9 kg/m?), overweight (25-29.9 kg/
m?), and obese (=30 kg/m?).

Diagnosis of MetS

To diagnose MetS, the presence of three or more of the National
Cholesterol Education Program Adult Treatment Panel Il criteria
was considered below (4):

*  abdominal obesity (WC >102 ¢cm in men and WC >88 ¢cm in
women)

*  hypertriglyceridemia (TG >150 mg/dL)

*  low HDL-C (<40 mg/dL in men and <50 mg/dL in women)

*  HT (systolic BP 2130 and diastolic BP >85 mm Hg)

*  hyperglycemia (fasting plasma glucose (FPG) =100 mg/dL).

Since our study was conducted on women, WC and HDL-C values
defined for women were taken into consideration.

Laboratory analyses

From the files of the patients, the values of FPG, complete blood,
thyroid-stimulating hormone (TSH), total cholesterol (T-cholester-
ol), HDL-C, low-density lipoprotein cholesterol (LDL-C), TG, C-reac-
tive protein (CRP), aspartate transaminase (AST), alanine transami-
nase (ALT), Brucella agglutination test, hepatitis B surface antigen
(HBsAG), anti-HBsAG, anti-hepatitis C virus (HCV), urea, creatinine,
prothrombin time (PT/INR), activated partial thromboplastin time
(APTT), and complete urine analysis (CUA) were recorded. FPG
<100 mg/dL was evaluated as normal, FPG between 100 mg/dL
and 125 mg/dL as impaired fasting glucose (IFG), and FPG 126 mg/
dL and above as overt DM (o).

Statistical evaluation

While evaluating the obtained data, Statistical Package for Social Sci-
ences 20.0 (IBM Corp.; Armonk, NY, USA) software was used for statisti-
cal analyses. Frequencies, mean, minimum and maximum, standard
deviation, median values, and odds ratios were calculated. Chi-square
test was used for comparing qualitative data. Non-normally distrib-
uted quantitative data were compared with Mann—Whitney U test and
Kruskal-Wallis test. The results were evaluated with 95% confidence
interval and significance level of p<0.05. For correlation among pa-
rameters, Pearson’s correlation analysis was used. The correlation co-
efficient (r) between 0.00 and 0.24 was evaluated as poor relationship,
between 0.25 and 0.49 as moderate, between 0.50 and 0.74 as strong,
and between 0.75 and 1.00 as very strong.

Results

In 701 women who participated in the study, the mean age was
29.9+4.4 (20-42) years; the mean age of marriage was 22.2+4.1
years; and the mean length of marriage was 7.6+4.0 years. Among
them, 81.6% (n=572) were housewives, 56.8% (n=398) were ele-
mentary school graduates and below, 7.6% (n=53) were smokers,
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Table 1. Comparison of sociodemographic features in participants with and without metabolic syndrome

Existent MetS'

Non-existent

(n=139) MetS (n=562) Total
Sosyodemografik ozellikler n n % n % x> p
Age group <29 years 53 1429 302 85.1 355 100
10.860 0.001
>29 years 86 249 260 75.1 346 100
Professional status Housewife 118 20.6 454 79.4 572 100
1.253 0.263
Working 21 16.3 108 83.7 129 100
Educational level Elementary school 89 224 309 77.6 398 100
graduate and below
3.716 0.054
Above elementary 50 16.5 253 83.5 303 100
school graduate
Smoking state Smoking 7 13.2 46 86.8 53 100
- 1.581 0.209
Not smoking 132 20.4 516 79.6 648 100
Smoking state of husband Smoking 62 17.9 284 82.1 346 100
‘ 1567 021
Not smoking 77 21.7 278 78.3 355 100
Occupation of hushand Worker 67 241 211 75.9 278 100
Civil servant 32 17.8 148 82.2 180 100
10.472 0.015
Tradesman 30 14.2 181 85.8 211 100
Unemployed 10 313 22 68.7 32 100
Presence of kin marriage Yes 26 25.0 78 75.0 104 100
2.054 0.152
No 113 18.9 484 81.1 597 100
Presence of HT2 in family Yes 67 21.9 239 78.1 240 100
1.459 0.227
No 72 18.2 323 81.8 395 100
Presence of DM3 in family Yes 61 26.1 173 73.9 234 100
8.602 0.003
No 78 16.7 389 83.3 467 100
Presence of cancer in family Yes 23 18.0 105 82.0 128 100 0.341 0.559

"MetS: metabolic syndrome. 2HT: hypertension. >DM: diabetes mellitus.

and the husbands of 49.4% (n=346) were smokers. Of the partici-
pants, 14.8% (n=104) had kin marriage, 39.7% (n=278) of the hus-
bands were workers, 25.7% (n=180) were civil servants, and 30.1%
(n=211) were tradesmen.

Of the women, 78.9% (n=553) applied for primary infertility, and
21.1% (n=148) for secondary infertility. According to their BMI val-
ues, 2.4% (n=17) were underweight, 42.7% (n=299) were normal
weight, 32.1% (n=225) were overweight, and 22.8% (n=160) were
obese. WC was more than 88 cm in 34.2% of patients (n=240), and
WHR was more than 0.85 in 47.5% of them (n=333). The rate of
MetS was found to be 19.8% (n=139). The frequency of MetS de-
velopment was 46.3% in those with BMI =30 kg/m?. The frequen-
cy of MetS was 6.389 times higher in obese patients than others
[OR=6.389, 95% CI (4.260-9.581)]. This difference was statistically
significantly increased (p<0.001).

The women with and without the diagnosis of MetS were com-
pared in terms of professional status, educational level, their and
their hushands smoking state, kin marriage, and the familial his-
tory of HT and cancer, and no statistically significant difference
was detected (p>0.05) (Table 1).

There was no significant correlation between the diagnosis of DM
and frequency of MetS in the participants, but the rate of MetS

was significantly higher in those having a history of HT (p<0.001).
In the comparison of women with and without the diagnosis of
MetS with regard to marriage age, infertility type, and history of
labor and miscarriage, no statistically significant relationship was
detected between the groups (p>0.05). There was a statistically
significant relationship only between the length of marriage and
diagnosis of MetS (p=0.043). Comparison of some parameters in
those with and without the diagnosis of MetS is shown in Table 2.

In the examination of the correlation between systolic BP and WC
values (r=0.260, p<0.001) in our study, a positive moderate corre-
lation was found. With regard to the correlation between BMI and
systolic BP (r=0.387, p<0.001) and diastolic BP (r=0.303, p<0.001),
a positive moderate correlation was observed. Moreover, a positive
moderate correlation was found between BMI and TG (r=0.250,
p<0.001). There was a positive strong correlation between BMI
and WC (r=0.618, p<0.001). In the linear regression analysis, 38.2%
of increased BMI values were attributed to increased WC values
(R?=0.382) (Figure 1).

In our study, the values of the median age (p=0.002), systolic BP
(p<0.001) and diastolic BP (p<0.001), FPG (p<0.001), T-cholester-
ol (p<0.001), LDL-C (p=0.004), TG (p<0.001), WC (p<0.001), BMI
(p<0.001), and WHR (p<0.001) were found to be significantly high-
er in those with MetS than in those without MetS. Moreover, the
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Table 2. Comparison of some parameters in patients with and without metabolic syndrome

Existent MetS'

(n=139)
Parameters n %
Hypertension
>130/85 mm Hg (abnormal) 77 50.3
<130/85 mm Hg (normal) 62 11.3
Waist circumference
>88 cm (abnormal) 115 47.9
<88 cm (normal) 24 5.2
Fasting plasma glucose
2100 mg/dL (abnormal) 60 55.0
<100 mg/dL (normal) 79 13.3
Triglyceride
>150 mg/dL (abnormal) 84 59.6
<150 mg/dL (normal) 55 9.8
HDL cholesterol
<50 mg/dL (abnormal) 137 27.8
>50 mg/dL (normal) 2 1.0
Body mass index (kg/m?)
<18.5 underweight 1 5.9
18.5-24.99 normal 22 7.4
25-29.99 overweight 42 18.7
230 obese 74 46.3
Waist/hip circumference ratio
>0.85 (abnormal) 100 30.0
<0.85 (normal) 39 10.6
Fasting plasma glucose
<100 mg/dL (normal) 79 13.3
100125 mg/dL (IFG?) 47 50.5
>126 (overt DM?) 13 81.3

MetS: Metabolik sendrom; 2BAG: Bozulmus aglik glukozu; *DM: Diyabetes mellitus

A Linew = 0,382

waist circumference
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body mass index

Figure 1. Linear regression analysis between body mass index and
waist circumference

Non-existent Total
MetS (n=562) (n=701)
n % n % x> p
76 49.7 153 100
114.513 0.000
486 88.7 548 100
125 52.1 240 100
181,113 0,000
437 94.8 461 100
49 45.0 109 100
100.696 0.000
513 86.7 592 100
57 40.4 141 100
175.393 0.000
505 90.2 560 100
356 72.2 493 100
66.227 0.000
206 99.0 208 100
16 94.1 17 100
277 92.6 299 100
101.783 0.000
183 81.3 225 100
86 53.7 160 100
233 70.1 333 100
41.524 0.000
329 89.4 368 100
513 86.7 592 100
46 49.5 93 100 108.796 0.000
3 18.7 16 100

median HDL-C level of patients diagnosed with MetS was signifi-
cantly lower than those without the diagnosis of MetS (p<0.001)
(Table 3).

When the participants were grouped according to their BMI val-
ues, no statistically significant relationship was detected among
the groups in terms of the median erythrocyte count, hemoglo-
bin, hematocrit (HCT), mean erythrocyte volume, mean platelet
volume, APTT, TSH, urea, and creatinine levels (p>0.05). In the
comparison of the groups in terms of median white blood cell
(WBQ), platelet (PLT), PT/INR, AST, ALT, and CRP values, it was found
that the WBC, PLT, AST, ALT, and CRP values of the normal weighted
group were significantly lower than those of the overweight and
obese groups (p<0.05). In addition, the PT/INR value of the nor-
mal weighted group was significantly higher than that of the over-
weight (p=0.020) and obese (p=0.015) groups (Table 4).

In our study, considering the reference interval of 0.32-5.4 ulU/
mL for TSH level, TSH value was increased in 11 patients and de-
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Table 3. Comparison of some parameters in patients with and without metabolic syndrome

Parameters

Age

Systolic BP?(mm Hg)
Diastolic BP (mm Hg)
FPG® (mg/dL)
T-cholesterol (mg/dL)
LDL cholesterol (mg/dL)
TG' (mg/dL)

HDL cholesterol (mg/dL)
WC5 (cm)

BMI6 (kg/m?)

WHR7

Existent MetS' (n=139)

Median (min—max)
31.00 (21.00-40.00)
132.00 (98.00-190.00)
83.00 (60.00—110.00)
97.00 (68.00-258.00)
188.00 (125.00-304.00)
116.00 (55.00-215.00)
158.00 (25.00-390.00)
39.00 (22.00-62.00)
95.00 (67.00—121.00)
30.73 (17.36-43.91)
0.88 (0.73-1.02)

Non-existent MetS (n=562)

Median (min—max)
29.00 (20.00-42.00)
122.00 (87.00-160.00)
78.00 (57.00—104.00)
89.00 (62.00—183.00)
174.00 (85.00-336.00)
109.00 (43.90-323.00)
85.00 (29.00-399.00)
45.05 (22.00-87.00)
82.00 (61.00—120.00)
24.78 (15.74—44.44)
0.83 (0.52-1.13)

z
-3.104
-7.766
-7.871
-7.886
-4.345
-2.909
10.732
-7.636
12.101
10.085
-7.325

p*
0.002
0.000
0.000
0.000
0.000
0.004
0.000
0.000
0.000
0.000
0.000

*Mann—Whitney U test. TMetS: metabolic syndrome. 2BP: blood pressure. 3FPG: fasting plasma glucose. 4TG: triglyceride. SWC: waist circumference. 6BMI: body mass index.

7WHR: waist-to-hip ratio.

Table 4. Values of some parameters according to body mass indices (BMI=kg/m?)

Parameters

WBC2 (10%/uL)

RBC’ (106/uL)
HGB* (g/dL)
HCT (%)
MCVe (fL)
PLT (103/uL)

MPVE (fL)
PT/INR®

APTT™ (s)
AST" (u/L)
ALT? (u/L)

TSH'™ (uIU/mL)
Urea (mg/dL)
Creatinine (mg/dL)
CRP™

BMI' <25 (a) (n=316)
Median (min—-max)

6.87 (1.02-15.00)

4.82 (3.10-5.83)
12.70 (8.72-17.00)
39.00 (30.00-51.00)
83.70 (59.00-96.30)
255.00 (139.00-472.00)

7.00 (4.72-11.70)
1.08 (0.50-12.60)

29.00 (1.09-36.90)
18.00 (8.00-40.00)
16.00 (8.0-45.00)

1.6 (0.02-13.92)
18.00 (8.00-34.00)
0.66 (0.17-0.90)
3.00 (0.18-10.10)

BMI 25-29.9 (b) (n=225)
Median (min—max)

7.78 (1.37-13.62)

4.84 (3.75-6.10)
13.20 (9.70-18.20)
39.25 (29.70-47.00)
84.75 (57.30-97.00)
262.50 (105.00-520.00)

7.00 (5.00-12.90)
1.05 (0.89-13.40)

30.00 (1.02-37.10)
18.50 (8.00-35.00)
18.00 (6.00-35.00)

1.68 (0.03=11.61)
18.75 (7.00-41.00)
0.60 (0.40-1.18)
3.50 (0.00~18.00)

BMI =30 (c) (n=160)
Median (min—max)

7.57 (1.08-19.00)

478 (3.86-6.10)
12.85(7.92-16.30)
38.40 (30.60—45.00)
83.00 (74.40-95.00)
291.50 (105.00-504.00)

7.05 (4.93-12.30)
1.04 (0.50-1.88)

29.10 (13.50-41.80)
20.00 (9.00-49.00)
20.00 (7.00-48.00)

1.80 (0.05-6.02)
18.00 (6.00—48.00)
0.60 (0.46-1.00)
3.46 (0.50~19.00)

p*
0.000%®
0.000
0.043b
0.100
0.719
0.642
0.114
0.006™
0.007¢
0.933
0.020%
0.015%
0.733
0.003
0.036®
0.000*
0.001"
0.435
0.617
0.096
0.000*
0.000*

*Kruskal-Wallis test. 1BMI: body mass index. 2WBC: white blood cell. 3RBC: red blood cell. 4HGB: hemoglobin. 5SHCT: hematocrit. 6MCV: mean erythrocyte volume. 7PLT:
platelet. BMPV: mean platelet volume. 9PT/INR: prothrombin time. 10APTT: activated partial thromboplastin time. 11AST: aspartate transaminase. 12ALT: alanine amino
transaminase. 13TSH: thyroid-stimulating hormone. 14CRP: C-reactive protein.

creased in 7 patients. No statistically significant relationship was  patient. The result of CUA revealed infection in 8% (n=56) of the
found between the existence of MetS and TSH values (p>0.05).  participants, and treatment was arranged. Brucella agglutination
While the value of urea was increased only in one patient (urea test result was positive in 2.7% (n=19) of women, anti-HCV was
>44 mg/dL), no increased value of creatinine was observed in any  positive in one patient, and HBsAg was positive in 11 patients. In



6.1% of the participants (n=43), anti-HBsAg was sufficient. Hepati-
tis B vaccination was recommended to other patients. Abnormality
was found in the electrocardiography of five patients. Consultation
was done with the Department of Cardiology, and echocardiogra-
phy results were normal. Posteroanterior lung radiographies were
evaluated to be abnormal in six patients. They were assessed in
favor of infection by the clinic of chest diseases, and treatment was
arranged for them.

Discussion

Obesity negatively affects fertility in women and causes impair-
ments in menstrual cycle, chronic oligo-anovulation, and infertil-
ity. It also affects the success of infertility treatment negatively. In
addition, in obese women, the results of pregnancy obtained with
assisted reproduction techniques can be negative (7).

According to the Metabolic Syndrome Research conducted on 4259
patients in Turkey in 2004, the overall prevalence of MetS was
reported as 35% in adults and 41.1% in females (8). Similarly, in
the CARDIOMETRY study performed by the Metabolic Syndrome
Association, the frequency of MetS was found to be 36% (9). On
the other hand, it was reported as 22% in adults in the 2009 MetS
guideline of the Turkish Society of Endocrinology and Metabolism
(10). The frequency of MetS was 19.8% in infertile female patients
included in our study. Similarly, in the study by Panidis et al. (11)
conducted on 1223 female patients diagnosed with polycystic ovar-
ian syndrome, the prevalence of MetS was found to be 15.8%. Ford
et al. (12) reported the prevalence of MetS as 23.4% in women. In
the literature review performed by the researcher, no study on the
frequency of MetS in infertile female patients was found in Turkey
within our knowledge. Further studies are needed on this topic.

In the present study, the frequency of MetS was significantly high-
er in patients older than 29 years than in those younger than 29
years. Similar to our study, Dogan et al. (13) conducted a study
on the prevalence of obesity in Afyon and found the frequency of
obesity higher in women older than 29 years than in those at the
age range between 19 and 29 years.

While the frequency of obesity was found to be 22.3% in the
study conducted for determining the epidemiology of diabetes,
obesity, and HT in 1998, it was observed to increase by 40% and
reached 31.2% in 2010 (14). In TURDEP-I study (Turkish Diabetes
Epidemiology Study), abdominal obesity increases to 34.9% when
WC is taken as a basis (88 cm for women and 102 cm for men)
(15). Similarly, obesity frequency was found to be 22.8% in infertile
women, and abdominal obesity rate was 34.2% in our study. The
results of our study are consistent with the results of other stud-
ies demonstrating that fertility decreases in overweight and obese
women. Koning et al. (16) conducted a study on 1000 anovulatory
women and investigated the effect of overweight and obesity on
fertility, cost of infertility treatment, and pregnancy results. They
demonstrated that the possibility of successful infertility treatment
was decreased in overweight and obese sub-fertile women, their
pregnancy periods included more complications, and treatment
costs were higher.

Especially in recent years, increased abdominal fat and frequency
of MetS, unhealthy nutrition, sedentary lifestyle, and increased
rate of smoking also among women increase morbidity and mor-

Kutlu et al. Metabolic Syndrome in Infertile Women

tality associated with CVDs in women (17). In our study, the preva-
lence of MetS was found to be 46.3% in patients with obesity, and
the rate of MetS was 6.389 times higher in patients with BMI =30
kg/m? than in those with BMI <30 kg/m?. Similarly, in the study
by Kutlu and Civi (18), the prevalence of MetS was reported to be
59.7% in the obese group, and the frequency of MetS was found to
be 3.467 times higher in obese patients than in non-obese ones.

In our study, MetS was detected in 50.5% of participants with IFG
and in 81.3% of those with overt DM. In infertile female patients
with MetS, the frequency of increased TG was 59.6%, and the fre-
quency of elevated FPG was 55.0%. Similarly, in the study by Kozan
et al. (8), they reported that 63.1% of women with MetS had hyper-
triglyceridemia and 53.3% had hyperglycemia.

In our study, Mets was found in 50.3% of patients with HT. More-
over, a positive moderate correlation was detected between BMI
and systolic and diastolic BP values. Similarly, in the study by Hate-
mi et al. (19) performed in 11 provinces, the prevalence of obesity
was reported to be 24.6% in women, and a positive linear correla-
tion was reported between BMI and BP.

Abdominal obesity is the most important indicator of insulin resis-
tance. Insulin resistance is generally observed in the etiology of es-
sential HT. Moreover, as insulin resistance increases, TG level increases
and HDL-C level decreases (10). In our study, a positive strong correla-
tion was detected between BMI and WC. In the linear regression anal-
ysis, 33.5% of increased BMI values were attributed to increased WC. A
positive correlation was observed between BMI and the values of FPG,
TG, and LDL-C in the patients included in our study.

In the evaluation of HBG level in infertile patients, causes of ane-
mia such as celiac disease should be kept in mind. Anemia was
found in 25.8% of the participants in our study. In the literature
review by the researcher, no study on anemia in infertility patients
was encountered within our knowledge. In infertile patients, the
treatment of anemia is important before the formation of preg-
nancy. In the meta-analysis by Pena-Rosas et al. (20), it was report-
ed that iron replacement therapy in anemic parturients decreased
low birth weight and preterm labor.

Obesity can be considered as a systemic inflammatory disease. In
obese individuals, inflammatory markers such as CRP are specified
to be associated with risk factors for insulin resistance and CVDs
(21). In our study, WBC and CRP values were found to be increased
in overweight and obese patients, supporting this datum.

In the study by Goldstajn et al. (22), IVF treatment, formation of
pregnancy, and coagulation anomaly were investigated in infer-
tile women, and it was recommended to scan the most common
mutations in the society and to use low-molecular-weight heparin
prophylaxis during pregnancy for patients having IVF failure and
long-term infertility. In our study, PLT count was decreased in 8
patients and increased in 20 patients, but PT/INR value was de-
creased in 17.5% of the participants and increased in 2.6%. In the
literature, there are no precise data on PLT and PT/INR values in
infertile women, and further studies on this subject are needed.

In our study, TSH value was increased in 11 patients and decreased
in 7 patients. For women planning to conceive, the upper limit of
TSH is given as 2.5 mIU/L in the 2016 guideline for Diagnosis and

215



216

istanbul Med | 2017; 18: 210-7

Treatment of Thyroid Diseases by Turkish Society of Endocrinology
and Metabolism (23). In accordance with this guideline, hypothy-
roidism (TSH level >2.5 mIU/L) was detected in 22.8% of the pa-
tients. Thyrotoxicosis is primarily associated with hypomenorrhea
and polymenorrhea, and hypothyroidism is mainly associated
with oligomenorrhea. Thyroid dysfunction is also associated with
decreased fertility (24). Therefore, it is important to evaluate TSH
level in women applying for infertility. In the study by Altunoglu et
al. (25), which was performed to demonstrate the effect of thyroid
hormones on obesity, no significant relationship was reported be-
tween thyroid hormones and obesity. Similarly, in our study, there
was no statistically significant difference among normal weighted,
overweight, and obese groups in terms of TSH values.

In the studies examining TSH value and the existence of MetS, MetS
parameters including obesity and MetS were reported to be more
common particularly in patients with TSH value of >2.5 mU/L
compared with those having lower TSH value (26). However, in our
study, no significant relationship was detected between the pres-
ence of Mets and TSH level.

In our study, no patient with chronic renal failure was found. In
women with chronic renal failure, hypothalamic-pituitary-gonad-
al axis disorders can be seen, which can be resulted in anovulatory
menstrual cycles and thus infertility (27).

Urinary tract infection was detected in 8% of women in our study.
Early diagnosis and treatment of existent urinary system infections
before pregnancy are important. It is specified that urinary sys-
tem infections, for example, acute pyelonephritis, can have serious
consequences both for fetus and for mother. Here the aim of the
present study is to maintain sterility during pregnancy and prevent
urinary system-related complications. This can mostly be prevent-
ed by the identification of asymptomatic bacteriuria in early preg-
nancy period. The rate of premature labor is reported as 20%—50%
in pregnant cases with acute pyelonephritis (28).

In our study, Brucella seropositivity was observed in 19 patients.
It is reported that brucellosis can cause amenorrhea, dysmenor-
rhea, tubo-ovarian abscess, and cervicitis in the genitourinary sys-
tem (29). Therefore, while taking history of patients admitted for
infertility, they should also be evaluated for Brucella. In our study,
anti-HCV positivity was found in one patient, and HBsAg positivity
was found in 11 patients. Moreover, the evaluation of hepatitis
virus infections, which are among sexually transmitted infections,
is also important. They are important because they can lead to in-
fertility and have consequences such as ectopic pregnancy, which
have social and vital importance. Identification of their contagion
ways is essential for solving acute or long-term health problems
that they can cause and for determining late sequelae (30).

Study Limitations

The limitations of our study are: it was designed as a retrospective
study instead of a prospective one and it was conducted only on
female infertile group, not including male infertile patients.

Conclusion
The results of our study have demonstrated that the frequency of

MetS was increased in infertile women participating in our study
although the program for fighting against obesity, diabetes, and

HT is being carried out effectively. It is necessary to eliminate
infertility-related changeable factors including obesity, long-term
health problems, smoking, and some contagious diseases before
infertility treatment. Obesity is a disease that is increasing world-
wide. The detection of overweight without coexistence with other
diseases and the implementation of preventive medicine such as
lifestyle changes are important. Healthy lifestyle changes such as
balanced and appropriate diet, physical activity, and fight against
smoking and alcohol addiction will reduce the risk of obesity and
increase the chance of infertility treatment.
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