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Hypertensive Disorders in Pregnant Women Receiving 
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Abstract 

Hypertensive disorders (HDs) as the most prevalent medical problem during pregnancy, predispose the patient to a 
lot of comorbidities and may even cause maternal or fetal death. The rate of infertility has been increasing in recent 
decades. So, we collected and summarized data about the co-existence of these two entities and found that HDs are 
somewhat more common in women receiving fertility treatments regardless of pathophysiologic correlation of infer-
tility and hypertension or older age and chance of multiple pregnancies.
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Introduction 
Hypertensive disorders (HDs) are the most prevalent 

medical problem during pregnancy. It is estimated that 
HDs involve up to 6-8% of all pregnancies (1). HDs ac-
count for about 25% of all pre-birth hospital admissions 
(2). It has been well-documented that hypertension plays 
an important role in development of atherosclerosis conse-
quently leading to nonfatal or fatal myocardial infarction 
and cerebrovascular accidents. It has also been shown that 
hypertension is the main cause of perinatal and maternal 
morbidity and mortality including intrauterine growth re-
tardation (IUGR),  Hemolysis, Elevated Liver enzymes, 
and Low Platelet count (HELLP) Syndrome, renal im-
pairment, premature labor, neonatal intensive-care-unit 
admission, caesarean section, placental abruption, perina-
tal death and  maternal convulsion (3-5).

In a recent retrospective study done in Ethiopia, Seyom 
et al. (6) reported rate of dead fetus, low birth weight and 
low APGAR score,  abortion, preterm delivery and HELLP 
syndrome as 10.2, 30.5, 18.5, 10.7, 31.4 and 12.4%,  re-
spectively in 55,860 pregnant women with HDs.

Zibaeenezhad et al. (7) found a prevalence of 2.32% for 
HDs in pregnant women in south of Iran including a preva-
lence of 2.13% for chronic hypertension. Moreover, Khos-
ravi et al. (8) reported a prevalence of 9.8% for HDs among 
pregnant women who were admitted to a tertiary center in 
Tehran for delivery. So, the disease is also prevalent in Iran.

Infertility is also a common condition and physicians 

are deeply concerned about it, because it involves a cou-
ple, rather than a single individual. It is defined as inabil-
ity of a couple to conceive after one year of regular inter-
course without using any form of contraception (9).

The prevalence of infertility is markedly high in East-
ern Europe, North Africa, Oceania and sub Saharan Af-
rica (10). The main causes of infertility include male fac-
tors, decreased ovarian reserve, ovulatory factors, tubal 
factors, uterine factors, pelvic factors, and unexplained 
reasons (11). 

Once the pathologic basis of infertility is recognized, 
therapy is directed toward curing reversible causes and 
modifying irreversible etiologies. Therapeutic interven-
tions for both male and female infertility includes drug 
therapy (12) and surgery (13), with or without procedures 
like intra uterine insemination (IUI) or in vitro fertiliza-
tion (IVF) (14, 15). 

Methodology
We searched PubMed and Google search engines for 

incidence of hypertension and also history of infertility in 
pregnant women. We also checked the internet for causes 
of female infertility and their association with hyperten-
sion, all kinds of treatments and medications that are ap-
plied for female infertility and the chance and the mecha-
nisms by which they changing blood pressure (BP). Then 
we quested for general considerations, treatment modali-
ties and follow-up in pregnant cases with HDs, with or 
without a history of infertility.
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Physiological blood pressure changes during pregnancy 
Normotensive women usually experience about 5 to 10 
mmHg fall in their BP starting from the first trimester 
which may be continued up to the third trimester; after 
that, BP is restored to its preconception level (16). This 
is due to marked vasodilation which can overcome the 
increment of blood volume in this period. This phenome-
non can also induce normal BP in cases with mild chronic 
hypertension which results in reduction in dose or discon-
tinuation of antihypertensive medications or even mask-
ing previously undiagnosed cases.

Diagnosis and risk of hypertension
Hypertension is generally labeled when systolic BP is 

≥140 mmHg and/or diastolic BP is ≥90 mmHg, according 
to the mean of at least two measurements, checked using 
the same arm with at least fifteen minutes intervals, in 
clinic or in hospital (17). Although the definition of HDs 
is somewhat different in some references and defined only 
when diastolic BP is greater than 90 mmHg on two ses-
sions with more than 4 hours interval or when a single 
diastolic BP >110 mmHg was recorded (18). BP should 
be measured in the sitting position while the arm is at the 
level of the heart, using a cuff of appropriate size. Mild 
hypertension is defined as a diastolic BP of 90-99 mmHg 
and/ or a systolic BP of 140-149 mmHg.  Severe hyper-
tension is defined as a systolic BP of ≥160 mmHg or a 
diastolic BP of ≥110 mmHg. Obviously, moderate hyper-
tension ranges between mild and moderate values (Table 
1) (17, 19, 20).

Table 1: Grading of severity of hypertension and the need for antihyper-
tensive treatment

Grade of 
hypertension

Blood pressure 
levels (mm Hg)

Treat Grade of treatment

Mild Diastolic: 90-99 
Systolic: 140-149

No* Not applicable*

Moderate Diastolic: 100-109
Systolic: 150-159

Yes <150 systolic* 
<100 diastolic*

Severe 
hypertension

Diastolic: ≥110 
Systolic: ≥160

Yes <150 systolic*

<100 diastolic*

*; Except for women with chronic hypertension with end-organ damage who should be 
treated even if blood pressure is mild and the goal is to normalizing their blood pressure. 
Modified from: hypertension in pregnancy: the NICE guidelines (20).

HDs are classified into four major groups according 
to working group of National Institutes of Health (NIH) 
report on high BP in pregnancy (3): i. Chronic or pre-
existing hypertension diagnosed either before pregnancy 
or earlier than 20 gestational weeks, ii. Preeclampsia-
eclampsia. Preeclampsia described as the presence of 
hypertension, along with new-onset of significant pro-
teinuria of >0.3 g/24 hours. However, there are some 
other definitions in other references which are more pre-
cise and complete, iii. Preeclampsia superimposed on 
chronic hypertension, and iv. Gestational hypertension 
is defined as a hypertension beginning at later than 20 
gestational weeks and can persist for up to 42 days post-
partum.

It has also been mentioned that gestational hypertension 
usually resolves within up to 12 weeks post-partum how-
ever this is not applicable for cases with chronic hyperten-
sion (21).

Risk factors for chronic hypertension are: early middle 
age or about age 45, black race, using tobacco, too much 
salt (sodium) in diet, too little potassium, calcium or vi-
tamin D in diet, drinking too much alcohol, high levels 
of stress, being overweight or obese, little or no exercise, 
history of high BP in the family (22). Certain chronic con-
ditions also may increase the risk of high BP, such as kid-
ney disease, diabetes and sleep apnea.

Risk factors for preeclampsia include: prior history of 
preeclampsia, family history of preeclampsia, intervals of 
more than 10 years between pregnancies, nulliparity, pre-
existing medical conditions like antiphospholipid syndrome, 
type 1 or 2 diabetes mellitus, chronic kidney disease, chronic 
hypertension, chronic autoimmune diseases like systemic 
lupus erythematous (SLE), mother age more than 40 years, 
BMI >35 kg/m2,  multiple pregnancy, high BP in the first vis-
it, gestational trophoblastic disease, fetal triploidy  (23, 24).

Thus, infertility by itself is neither a major risk fac-
tor for HDs during pregnancy nor a major risk factor for 
preeclampsia.

Hypertension and infertility
Higher rates of HDs in women who underwent infertil-

ity treatment might be due to higher age and/or increased 
risk of multiple pregnancies. Also, pathologic basis of in-
fertility like polycystic ovaries and endometriosis, must 
be considered as a cause of or in correlation with hyper-
tension. In these conditions, hypertension may simply oc-
cur due to associated obesity or insulin resistance, andro-
gen excess, sympathetic nerve over activity and chronic 
use of oral contraceptives (25, 26).

Furthermore, chronic hypertension can cause poor egg 
quality; also, many hypertensive women suffer from obe-
sity which is mostly a result of excessive estrogen pro-
duction which can lead to infertility. Antihypertensive 
medications like angiotensin receptor inhibitors (ARBs) 
and calcium channel blockers typically affect male fertil-
ity rather than female ones.

The most common medications which are used for 
treatment of female infertility are clomiphene, met-
formin, aromatase inhibitors like letrozole, human cho-
rionic gonadotropins (hCG) like menotropin, dopamine 
agonists like bromocriptine and gonadotropin-releasing 
hormone (GnRH) agonists like leuprolide which is used 
in GnRH protocol and consists of progesterone and es-
tradiol. Among these, letrozole, leuprolide and estradiol 
can induce hypertension with a prevalence rate of 5-8% 
(27-29), 8% (30) and 3-7% (31), respectively. Although 
bromocriptine usually causes vasodilatation and special-
ly edema thereafter, there are some case reports on bro-
mocriptine-induced hypertension (32). 

Hypertension and Infertility
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It is well known that estrogen-containing medications 
can induce hypertension in premenopausal women, but 
the mechanisms are not fully understood. Supraphysi-
ologic concentrations of estrogen and its effect on incre-
ment of angiotensinogen and insulin-like growth factor 
I production by liver, increased sympathetic activity and 
increased expression of angiotensin subtype 1 (AT1) re-
ceptor in the kidneys, are the possible mechanisms (33).

In recently published meta-analysis, it was shown that 
metformin decreases BP specially systolic type, particu-
larly in nondiabetic cases (34).

Farland et al. (35) reported relative risk of hyperten-
sion in infertile women receiving different kinds of treat-
ments, as follows: clomiphene: relative risk (RR)=0.97, 
confidence interval (CI): 0.90-1.04; gonadotropin alone: 
RR=0.97, CI: 0.87-1.08, IUI: RR=0.86, CI: 0.71-1.03, 
IVF: RR=0.86, CI: 0.73-1.01. 

We could not find any correlation between risk of hy-
pertension and hCG administration after adjustment by 
higher chance of multiple pregnancy and other prevalent 
factors.

In a meta- analytic study which was done in Germa-
ny, oocyte donation was also reported as a risk factor for 
HDs in pregnancy and this effect was possibly mediated 
through immunological processes and ovarian dysfunc-
tion (36).

In 1994, Sealey et al. (37) revealed that renin and uri-
nary aldosterone excretion had 5-fold increases during 
the luteal phase (day 7) in patients who underwent ovar-
ian stimulation. Alternatively, Tollan et al. (38) showed a 
statistically significant decrement in both systolic and di-
astolic BP during ovarian stimulation for IVF, most prob-
ably due to decreased level of adrenalin.

In a retrospective observational cohort, Hernández-Díaz 
et al. (39) interviewed 5151 women within six months of 
delivery and stated that the incidence of gestational hyper-
tension was significantly greater in women with a history 
of infertility who were treated for this problem (15.8%) 
than among those infertile cases who did not receive such 
managements (8.9%). Results were the same for patients 
with preeclampsia and also after adjustment for age, twin 
pregnancy, parity and body mass index. There were some 
cases without a history of infertility treatments who men-
tioned some difficulties in fertility in past or untreated 
sub-fertility in the present pregnancy. Surprisingly, these 
women were not at increased risk of hypertension and this 
finding demonstrates the direct role of infertility treatment 
in induction of hypertension. All kinds of infertility treat-
ment approaches or drugs were associated with a simi-
lar increased risk, although not unexpectedly, treatments 
with the greatest chance of multiple gestations, were as-
sociated with higher risk of HDs.

Alternatively, in a prospective cohort study, Farland 
et al. (35) included 116,430 women and followed them 
for 20 years to assess the risk of development of hy-

pertension in later life. Among them, 12,183 received 
some kinds of infertility treatment. During follow-up, 
approximately 20,066 women were diagnosed with hy-
pertension. The authors emphasized that only infertility 
due to tubal causes was accompanied by greater risk of 
hypertension as these cases had 15% greater risk of hy-
pertension than women without a history of infertility. 
But among other causes of infertility, no clear relation 
was detected between receiving fertility treatment and 
subsequent hypertension. 

Meanwhile, Toshimitsu et al. (40) showed that the in-
cidence of HDs was significantly higher in infertile cou-
ples with IVF/intracytoplasmic sperm injection concep-
tion than the spontaneous conception group in both the 
women aged ≥40 years (20.5 vs. 7.9%) and those aged 
30-34 years (14.3 vs. 2.6%). However, gestational diabe-
tes mellitus, premature birth, or low birth weight were not 
different between these two groups.

So, it seems that we should be concerned about hyper-
tension in all pregnancies particularly in women under-
went infertility treatments. 

General considerations 
BP measurement should be performed in all routine pre-

natal visits and more frequently in high risk patients. Ac-
cording to the last version of guideline of prenatal care, 
pregnant women should be visited every 4 weeks up to 
week 28, every 2 weeks thereafter until week 36 and then 
weekly up to time of delivery (41). If HDs were diag-
nosed, then BP should be checked weekly in milder forms 
and no association with preeclampsia, or twice and four 
times a week in moderate and severe forms, respectively 
(24). 

Low salt diet is not advised, and consumption of calci-
um or magnesium supplements, fish oil derivatives, vita-
mins, antioxidants and garlic are also ineffective. No data 
supports using heparin and nitric oxide (18, 42). Weight 
reduction is not recommended. Moderate activity is sug-
gested for patients with well-controlled chronic hyperten-
sion and it seems that there is no increase in incidence of 
preeclampsia in this group. If preeclampsia occurs, some 
physical activity restrictions may be required although it 
does not change maternal or fetal outcome (43). Bedtime 
low-dose aspirin (75-100 mg/day) should be started and 
continued until delivery to prevent preeclampsia although 
it has neutral effect on perinatal and maternal morbidity 
(17, 44). No evidence supports administration of dipy-
ridamole (18).

Drug therapy
In the first half of pregnancy, selected patients with pre-

existing hypertension may need to discontinue their anti-
hypertensive medications due to physiological drop in BP 
during this period, however, close monitoring is mandatory. 
New-onset hypertension during pregnancy is an indication 
for assessing proteinuria for early diagnosis of preeclamp-

Barekat and Ahmadi
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sia and should be repeated weekly. Fetal growth should be 
regularly monitored by ultrasonography (24). 

Most of the patients with pre-existing hypertension 
have mild-to-moderate increment in BP, thus physicians 
are not much worried about cardiovascular complications 
in this group. There are still scanty evidence about clinical 
benefits of administration of drugs to subjects with mild 
hypertension during pregnancy (Table 1) (45). Sometimes 
these patients should be hospitalized for at least a short 
period of time for confirmation of diagnosis and risk strat-
ification specially for ruling out or ruling in preeclampsia 
for which the only effective treatment is termination of 
pregnancy.

Last European Society of Hypertension/ European So-
ciety of Cardiology (ESH/ESC) guidelines approved a 
systolic BP of 140 mmHg or a diastolic BP of 90 mmHg 
as the thresholds for antihypertensive treatment in preg-
nant women with one of the following criteria:  gestation-
al hypertension (with or without proteinuria), pre-existing 
hypertension superimposed by gestational hypertension, 
symptomatic hypertension and subclinical hypertension 
associated with end-organ damage.

The ESH/ESC thresholds are a systolic BP of 150 
mmHg and a diastolic BP of 95 mmHg in any other con-
ditions (Table 2) (43, 46).

Unfortunately, none of the antihypertensive agents 
could significantly reduce perinatal mortality (45). 
Continuation of current medication except for angi-
otensin-converting enzyme (ACE) inhibitors, ARBs, 
and direct renin inhibitors may be the best strategy in 
cases with pre-existing hypertension. Drug of choice is 
α-Methyldopa and labetalol shows comparable effica-
cy. Calcium channel blockers like nifedipine are drugs 
of second choice (17, 47). Dosages are stated in Table 
3. Generally, diuretics should be avoided in all kinds 
of HDs as they may theoretically decrease placental 
blood flow (46); however, thiazides are mentioned as 
the second line therapy in some references (43, 48) as 
their teratogenicity or adverse effects have not been ex-
tensively studied (45). Mineralocorticoid receptor an-
tagonists should never be prescribed (43). Nowadays, 
hydralazine  is used only in hypertensive urgencies in 
intravenous form, although its chronic oral use showed 
no adverse effect. Prazosin and atenolol are no more 
recommended during pregnancy (17).  

Table 3: Oral antihypertensive drugs commonly used in pregnancy

Drug Indication FDA category Initial dose Maximum dose Potential side effects
Methyldopa Often used as first line B 125-250 mg BD 500 mg QID Lethargy
Labetalol Often used as first line C 100 mg BD 200-400 mg QID Exacerbation of asthma

Nifedipine 
(immediate release)

Second line or 
alternative first line

C 10-20 mg BD 40 mg BD Concern for synergy with magnesium 
sulfate for neuromuscular depression

Modified from: Queensland Clinical Guideline: Hypertensive disorders of pregnancy (23) and Chronic Hypertension in Pregnancy (16). Category B; Animal reproduction studies have 
failed to demonstrate a risk to the fetus and there are no adequate and well-controlled studies in pregnant women, Category C; Animal reproduction studies have shown an adverse effect 
on the fetus and there are no adequate and well-controlled studies in humans, but potential benefits may warrant use of the drug in pregnant women despite potential risks, BD; Twice 
a day, and QID; Four times a day. 

Table 2: Recommendations for the management of hypertension

Recommendations Class of recommendation Level of evidence
Non-pharmacological management for pregnant women with systolic BP of 140-150 mmHg 
or diastolic BP of 90-99 mmHg is recommended.

I C

In women with gestational hypertension or pre-existing hypertension superimposed by ges-
tational hypertension or with hypertension and subclinical organ damage or symptoms at 
any time during pregnancy, initiation of drug treatment is recommended at a BP of 140/90 
mmHg. In any other circumstances, initiation of drug treatment is recommended if SBP 
≥150 mmHg or DBP ≥95 mmHg.

I C

Systolic BP ≥170 mmHg or diastolic BP ≥110 mmHg in a pregnant woman is an emergency, 
and hospitalization is recommended.

I C

Induction of delivery is recommended in gestational hypertension with proteinuria with 
adverse conditions such as visual disturbances, coagulation abnormalities, or fetal distress

I C

In preeclampsia associated with pulmonary edema, nitroglycerine given as an intravenous 
infusion, is recommended.

I C

In severe hypertension, drug treatment with intravenous labetalol or oral methyldopa or 
nifedipine is recommended.

I C

Women with pre-existing hypertension should be considered to continue their current medi-
cation except for ACE inhibitors, ARBs, and direct renin inhibitors under close BP-moni-
toring

IIa C

From: ESC Guidelines on the management of cardiovascular diseases during pregnancy (46). 
BP; Blood pressure, SBP; Systolic blood pressure, DBP; Diastolic blood pressure, ACE; Angiotensin converting enzyme, and ARB; Angiotensin receptor blocker.
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Severe hypertension is defined as BP ≥160/110 mmHg 
or systolic BP ≥170 mmHg and diastolic BP ≥110 
mmHg. It is a medical emergency which requires hospi-
tal admission, rapid management and monitoring every 
10 to 20 minutes depending on management strategy. In 
a systematic review of cases with very high BP, pub-
lished from Cochrane library in 2013, 15 different an-
tihypertensive medications in 35 trials were compared 
and the results showed that less persistent hypertension 
was seen with calcium channel blockers than with hy-
dralazine and they also had less side effects compared to 
labetalol (50). The most popular plan is to start treatment 
with intravenous labetalol or oral nifedipine as soon as 
possible (Table 4) (49). Intravenous hydralazine is not 
the first choice according to some references (46) while 
there are references suggesting it as medication of first 
choice (48, 49). The optimal drug in hypertensive crises 
can be sodium nitroprusside. Intravenous magnesium 
sulfate is the preferable drug only for management of 
seizures and/or preventing eclampsia in selective cases 
of severe preeclampsia (46). If recurrent seizures oc-
curred, alternative anticonvulsants like benzodiazepines, 
such as lorazepam and diazepam, phenytoin (Dilantin), 
and levetiracetam can be started (51). 

Table 4: Management of severe hypertension during pregnancy

Type of medication Strategy
Hydralazine (IV) 5 mg IV bolus, then 10 mg every 20-30 min-

utes to a maximum of 25 mg, repeat in several 
hours as necessary

Labetalol (IV) 20 mg IV bolus over 2 minutes, then 40 mg 
10 minutes later, 80 mg every 10 minutes for 
two additional doses to a maximum of 220 
mg

Nifedipine
(oral) (controversial)

10 mg po, repeat every 20 minutes to a maxi-
mum of 30 mg 

Sodium nitroprusside
(rarely used, usually 
when others fail)

0.25 µg/kg/minutes to a maximum of 5 µg/
kg/minutes IV infusion Fetal cyanide poison-
ing may occur if used for more than 4 hours

Modified from: The Seventh Report of the Joint National Committee on Prevention, Detec-
tion, Evaluation, and Treatment of High Blood Pressure and Emergent therapy for acute-
onset, severe hypertension during pregnancy and the postpartum period. Committee 
Opinion No. 623. American College of Obstetricians and Gynecologists (48, 49).

Blood pressure goals in pregnancy
As a general agreement, diastolic BP should be kept 

above 80 mmHg (19). The American College of Obstet-
rics and Gynecology (ACOG) recommended to maintain 
BP between 120/80 and 160/105 mm Hg in pregnant 
women with HDs with no complications (52). Clinical 
practice guidelines of the Society of Obstetricians and 
Gynecologists of Canada emphasize that systolic BP 
of 130-155 mmHg and diastolic BP of 80-105 mmHg 
should be achieved in patients without any comorbidities 
and systolic BP of 130-139 mmHg and diastolic pressure 
of 80-89 mmHg are the goal BPs in cases with comor-
bidities like diabetes mellitus (53). According to a recent 
systematic review of patients with non -severe hyperten-
sion, target BP is variable and obviously dependent on the 
type of HDs in pregnancy and presence or absence of co-
morbidities (1). So, if any form of end-organ dysfunction 

like left ventricular hypertrophy, chronic kidney disease 
and hypertensive retinopathy exists, the target BP would 
be 140/90 mmHg (5, 17, 20). In cases with no end-organ 
damages, target BP would be different. Accordingly in 
any form of HDs, the target is BP of 150/80-100 mmHg 
(5, 20), 130-159/80-105 mmHg (17), or, 160/110 mmHg, 
in patients with chronic hypertension, it would be120-
159/80-104 mmHg and at last in women with gestational 
hypertension or non-severe preeclampsia, the goal of BP 
is defined as 160/110 mmHg (54). 

Time and mode of delivery
Uncontrolled severe hypertension is the most common 

maternal reason for preterm childbirth. There are no defi-
nite data for time of termination of pregnancy in patients 
with chronic hypertension specially when BP is well con-
trolled. Delivery at term is suggested for cases with gesta-
tional hypertension. Patients with milder forms of preec-
lampsia can be observed up to gestational week 37 (17). 
Although the amount of proteinuria is not an important 
factor (43), severe preeclampsia and eclampsia neces-
sitate urgent termination of pregnancy. Some cases with 
severe preeclampsia at low gestational age, can be closely 
observed for up to 34 weeks of pregnancy for better prog-
nosis for child (23). In a recent study, adverse perinatal 
outcome of postponing delivery to later than 39 weeks 
of gestation (55) was shown; probably the best time for 
delivery in gestational hypertension is between weeks 38 
and 39 (56).

Rout of delivery should be determined as obstetric indi-
cation, so vaginal delivery is the first choice (43). If vagi-
nal delivery is planned, then active managing of the third 
stage of labor with oxytocin is recommended (17).

Breast feeding
Although all antihypertensive medications are secreted 

in milk at very low levels, breast feeding is safe in hyper-
tensive mothers. Lower dosages of captopril and enalapril 
are harmless. No adverse effect following administration 
of calcium channel blockers has been seen, although there 
are some controversies about nifedipine. Some references 
also recommend not to use amlodipine. Diuretics are best 
avoided as they potentially decrease milk production. 
Beta blockers other than atenolol can be used safely (16, 
17, 23, 24, 43).

Methyldopa should not be used in this period due to 
some reports about the risk of post-natal depression (23), 
so must be discontinued within 2 days postpartum if has 
been prescribed during pregnancy (19, 24).

Short and long-term cardiovascular complications 
BP commonly rises immediately over the first 5 days af-

ter delivery (18.5% in a recent report) (57). Patients with 
HDs during pregnancy may become normotensive after 
labor but then becomes hypertensive in the first week. 

Women with a history of HDs during pregnancy, par-
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ticularly when associated with early-onset pre-eclampsia, 
premature labor before 32 weeks of gestation, stillbirth, 
or IUGR are at high risk for developing cardiovascular 
complications such as hypertension, stroke and ischemic 
heart disease in later life. So, lifestyle modifications and 
close screening for sign and symptoms of cardiovascular 
diseases and also early detection of other risk factors are 
highly suggested in these groups. Notably, risk of subse-
quent hypertension or prehypertension in previously nor-
motensive women with a history of HDs in pregnancy, is 
higher than others regardless of coincidence with gesta-
tional diabetes, even during the first year postpartum (58).

Recurrence risk in a subsequent pregnancy
In a subsequent pregnancy, mothers who experienced 

hypertension in their first pregnancy are at greater risk 
specially if it was early onset or associated with HELLP 
syndrome. Although some other predictors like pre-preg-
nancy plasma volume have been suggested for risk as-
sessment (59), they are not clinically relevant (60).

Conclusion
HDs of pregnancy are highly prevalent, so do infertility 

treatments. It seems that elevated BP is somehow more 
common in women who received infertility treatments. 
Since hypertension is associated with many short and also 
long-term comorbidities and even perinatal mortality, this 
group of patients should be particularly screened, treated 
and followed up for high BP, although the hypertension 
treatment is not markedly different from those given to 
fertile mothers.  
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Abstract 
Background: Marital quality reflects the individual’s overall evaluation of marital relationship. The aim of study was 
examine the effect of cognitive behavioral counseling on marital quality among women.

Materials and Methods: The experimental study was a randomized clinical trial with two groups, on 198 qualified 
women who referred to selected health care centers in Hamadan, Iran in 2016. The intervention participants attended 
four 90-minute sessions of cognitive behavioral counseling. Demographic information questionnaire and marital qual-
ity scale [Revised Dyadic Adjustment Scale (RDAS)] were completed by the two groups before and after the interven-
tion. To perform the comparisons, t test, Chi-square test and Fisher’s test, Logistic Regression and covariance analysis 
were used. Covariance analysis or change analysis were employed. Statistical analysis was done using SPSS Software, 
version 21.0. The significance level was set at 5% (P<0.05).

Results: According to the results of the present study, the mean age in the control group and the intervention group 
was 23.58 ± 7.54 and 35.04 ± 7.91 years old, respectively. Covariance analysis was utilized to examine the marital 
quality scores. In this analysis, after modification of the variables of age, marital quality score of agreement and sat-
isfaction before the intervention, and income status, the total marital quality score experienced a significant change 
in all dimensions (P<0.05) and the mean scores increased remarkably. Moreover, according to the cut-off point of the 
dimensions, the scores of all dimensions increased remarkably and the proportion of individuals with high marital 
quality before and after the intervention changed significantly (P<0.05). 

Conclusion: Due to the role of sexual relations in stabilizing marriage, cognitive behavioral consultation was effective 
in improving marital quality especially after agreement and can be used in health care centers in order to improve the 
relationship between couples and reduce divorce rates (Registration number: IRCT201610209014N125).
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Introduction 
Marital quality has been studied in positive psychology 

and its role in interpersonal relationships, especially in 
marital relationships, is remarkable. According to Marx, 
“quality of marital relations is the result of methods 
through which married individuals systematically organ-
ize this triangle”. The quality of marital relations and the 
level of happiness depend on how wife and husband in-
teract with each other and cope with stressful situations 
of life (1). 

Marital quality reflects the individual’s total evaluation 
of the marital relation (2). The third approach is Marx’s 

theory which is a combined approach developed based on 
Lewis and Spanier approach and Bowen systematic ap-
proach. Marx has a systematic attitude towards individual 
and the individual’s relationship with spouse and others. 
In his theoretical framework, he stated that a married per-
son has three angles including inner angel, spouse angle, 
and effective person. 

The first angel is the inner angel that includes the indi-
vidual’s personality with his efforts, motivations, and dif-
ferent energies which is formed based on his experience 
during life. The second angle is the relationship with the 
spouse. The third angle is any outside concentration point 
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except for the spouse. Generally, Marx believes that mari-
tal quality is the result of the methods by which married 
individuals systematically organize themselves within 
this triangle (2, 3).

Sex education is one of the factors that improves the 
relationship between couples and enhances marital qual-
ity. Lack of enough information about sex and improper 
attitudes towards this issue in families and couples are 
among the major problems that today’s Iranian society is 
facing, and leads to collapse of the family. In this regard, 
marital counseling as a specialized consultation can con-
vey the information necessary to create a favorable sexual 
life to the couples, so that they can utilize this informa-
tion to evolve and complete their marriage. In this regard, 
as midwives are in constant contact with the community 
and due to their awareness about sexual issues , they play 
a significant role in making sure about the couples’ sat-
isfaction with their marital life, whereby a step towards 
creating a healthy society, will be taken (4, 5). Statistics 
indicates that 50% of couples experience sexual dysfunc-
tion in some stages of their lives; however, few undergo 
consultation or treatment (6). 

By providing sex education and consultation, sexual 
problems could be diminished gradually, and unaware-
ness will be replaced with complete awareness. Marital 
counseling for prevention of marital difficulties is one of 
the most effective methods of development of individuals 
and couples health education. 

Sexual counseling plays a significant role in family 
health, as it can decrease sexual violence in the family, 
prevent sexually transmitted diseases, result in a positive 
attitude towards sexual relations and sexual pleasure, de-
crease conflicts within the family, and gain pleasurable 
sexual experience and sexual satisfaction. Consultation is 
a process that helps to improve sexual health, interper-
sonal relationships, affection, intimacy, body image, and 
gender roles. Sexual counseling is related to a cognitive 
domain (information and knowledge), affection domain 
(feelings, values, and attitudes), and behavioral domain 
(communication skills and decision making) (7).

Cognitive behavioral therapy is today’s most popular 
and widely-used model of psychotherapy, and clinical 
studies have proven its efficiency in different populations 
and for treatment of various problems. This approach is 
characterized by short-term and problem-focused cogni-
tive behavioral intervention strategies that are retrieved 
from science and cognitive and learning theories (8, 9). 
In cognitive behavioral approach, an individual learns to 
fight against his/her negative attitudes toward sexual is-
sues and improve his/her interpersonal relationships by 
utilizing his/her problem-solving ability. Moreover, this 
approach helps to promote and maintain good physical 
and mental feelings between the couples (10). 

Cognitive behavioral consultation approach is one of 
the most common methods of treating sexual dysfunc-
tions (11). The term “cognitive behavioral consultation” 

is used to refer to an approach in which it is necessary to 
cope with overt and cognitive components of behavior. 
Although traditional behavior therapies are still uniquely 
important, it is believed that intervention affects cognitive 
aspects of behavior. Most programs that are designed to 
treat sexual dysfunctions also use behavioral approaches 
and are based on this premise that cognitive change cause 
behavioral changes as well (12). 

This approach was created by combining behavior ther-
apy approach and cognitive approach either in the form of 
cognitive therapy or the framework of cognitive psychol-
ogy and basic cognitive science. In cognitive behavioral 
therapy, strengths of behavior therapy and cognitive ther-
apy, i.e. objectivism, evaluation, and assessment on one 
hand and the role of memory in reconstructing and inter-
preting data, on the other hand, are collected and become 
one entity. Nowadays, this approach involves relatively 
different theories and attitudes. Unlike other forms of be-
havior therapies, cognitive behavioral methods directly 
deal with thoughts and feelings that are obviously signifi-
cant in all psychological disorders. Cognitive behavioral 
therapy fills the gap felt by most merely-behavioral meth-
ods and dynamic psychotherapy (13).

One of the main components of this therapy is present-
ing sexual knowledge and information related to sexual 
response cycle, anatomy, and sexual techniques (14).

Therefore, due to the importance of sexual relationships and 
their effect on family and society health, significance of pres-
entation of educational and counseling programs in healthcare 
centers, and limited studies conducted to confirm the effec-
tiveness of this consultation on marital quality of individuals, 
the present study was done to examine the effect of cognitive 
behavioral consultation on marital quality among women re-
ferring to healthcare centers in Hamadan, Iran.

Materials and Methods 
The experimental study was carried out as a randomized 

clinical trial including an intervention group (n=99) and a 
control group (n=99) with a pretest and a posttest on qual-
ified women referring to selected health care centers of 
Hamadan. The sample size was calculated using formula,  
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and indices 1 and 2 referring to the intervention and control 
groups were both equal to 16.1 according to reference (15), d 
was equal to 10 and Z indicated percentile of normal distribu-
tion which was calculated for indices 0.975 and 0.80. Based 
on this information, the sample size was determined to be 82 
in each group, and the final sample size was calculated as 198 
considering a 20% loss.

This research plan with codes of ethics was ac-
cepted by the Chronic Diseases Research Cent-
er, Hamadan University of Medical Sciences, 
Hamadan, Iran (IR.UMSHA.REC.1394.573) and 
(IRCT201610209014N125).
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Study inclusion criteria
Married women of 15-45 years old (reproductive age), 

Literacy, Having  >6 months of married life, Hamadan 
residency, No background of remarkable physical and 
psychological diseases such as psychotic disorders like 
schizophrenia and severe depression that need special 
medicine or diet and filling out the questionnaires, age 
difference of 10 years between the couples.

Study exclusion criteria
Becoming pregnant during the study, Unwillingness to 

continue the trial, addiction to drugs and/or alcoholic drinks.
Subjects in control and intervention groups were randomly 

assigned to six health centers. Therefore, the relationship be-
tween the two groups was completely omitted. For this pur-
pose, three pairs of health centers (each pair consisted of 2 
centers that were similar in terms of social, economic, cultur-
al, and geographical characteristics) were randomly selected 
(one pair of centers was located in a city region with higher 
socioeconomic class, one in the middle socioeconomic class, 
and one in the higher socioeconomic class).

In each pair of centers, one was assigned to the in-
tervention group and one to the control group. In other 
words, 3 centers were selected for the control group and 3 
for the intervention group. The sample size in each center 
was chosen to be 28 individuals, and due to the probable 
loss of 20%, 33 individuals were selected in each center, 
and the total sample size became 33×6=198. It should 
be noted that the participants of each center were invited 
through a public invitation of participating in the research 
(the inclusion criteria were included in the invitation) 
which could be found on the clinics’ bulletin. 

The participants were selected using a table of random 
numbers from women who referred to the clinic. After ap-
proval of the Ethics Committee and obtaining informed 
consent from the participants, all participants were em-
phatically informed that participation in the study was 
completely voluntary and they were able to quit at any 
stage without any restrictions. At the beginning of the 
study, all of the participants took a pretest.

In the pretest, the participants of both groups filled out the 
informed consent form, the demographic information ques-
tionnaire, and the marital quality scale. The demographic 
information questionnaire included age, education level, 
job, spouse age, spouse education level, spouse job, family 
income level, marriage duration, number of pregnancies, 
number of children, and addiction background of the cou-
ple. Marital quality was measured using the marital qual-
ity standard questionnaire. This questionnaire includes 14 
questions and aims to evaluate marital quality from differ-
ent aspects (agreement, satisfaction, and solidarity). It was 
devised by Busby, Crane, Larson, and Christensen (16). 

This 14-question scale is scored through a 6-point Lik-
ert scale ranging from 0 to 5 in a way that score 5 rep-
resents completely agree and score 0 indicates completely 
disagree. The tool consists of three subscales of agreement, 

satisfaction, and solidarity and a high score indicates higher 
marital quality indicator. The subscale of agreement con-
sists of 6 items as follows: v. I always agree, iv. I almost 
always agree, iii. I sometimes agree, ii. I often disagree, 
i. I almost always disagree, and 0. I always disagree. The 
subscale of satisfaction includes items 7 to 11 as follows: 0. 
Always, i. Most of the time, ii. Most often, iii. Sometimes, 
iv. Hardly ever, and v. Never. The subscale of solidarity 
consists of items 12 to 14. Item 12 was scored using the fol-
lowing scale: v. Every day, iv. Almost every day, iii. Some-
times, ii. Almost sometimes, i. Hardly ever, and 0. Never, 
and the items 13 and 14 were scored using scales 0. Never, 
i. Less than once a month, ii. Once or twice a month, iii. 
Once or twice a week, iv. Once a day, and v. More. 

In order to obtain the scores related to each dimension, 
the total scores of questions relevant to that dimension 
were added up, and to calculate the total score of the ques-
tionnaire, the total scores of all questions were added up. 
Higher scores indicated higher marital quality and vice 
versa. The tool used in the present study was a standard 
questionnaire of which validity and reliability were evalu-
ated in previous studies (16). Cronbach’s alpha reliability 
study of Hollist, Cody and Miller for three subscales of the 
agreement, satisfaction, and integrity, respectively was re-
ported 79, 80, and 90%. Internal consistency coefficient 
reliability Cronbach’s alpha of the total questionnaire was 
92%. The validity coefficient of 39% was obtained (17).

After the primary assessments, the intervention group 
was provided with consultation while the control group 
received no intervention. The target consultation was pro-
vided in the form of 8 cognitive behavioral counseling 
sessions of 90 minutes for 8 weeks (18). Each session in-
volved questions and answers, lecturing, group discussion 
(in groups of maximum 10 individuals), and presentation 
of teaching slides. In order to provide the consultation, 
cognitive therapeutic method was used, and each session 
included cognitive-behavioral group therapy based on 
eclectic cognitive-behavioral model (19), and the use of 
valid sexual resources.

Session 1 and 2 was identifying inefficient beliefs and ex-
plaining negative thoughts regarding sexual satisfaction and 
marital quality, and psychological training was examining 
the cognitive behavioral model and introducing cognitive 
distortion regarding sexual dissatisfaction and unfavorable 
marital quality, homework was revising cognitive distortion.

Session 3 and 4 was examining the homework, and psycho-
logical training was examining the methods to fight against 
cognitive distortion, Homework was practicing identifica-
tion of cognitive distortion using thoughts recording sheets.

Session 5 and 6 was examining the homework, and psy-
chological training was introducing coping and prevent-
ing methods of behaviors and thoughts leading to sexual 
dissatisfaction, Homework was cognitive reconstructing, 
completing the sheets of recording thoughts, practic-
ing coping and preventing inappropriate behaviors and 
thoughts.

Cognitive Behavioral Counseling on Marital Quality
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Session 7 and 8 was examining the homework, and 
psychological training was discussing and examining the 
factors, preventing approaches, returning from sexual dis-
satisfaction, increasing sexual satisfaction, and improving 
marital quality, Homework was practicing preventing ap-
proaches to deal with return.

The sessions were held in a training class, and the in-
tervention group participants were informed about the 
date of attending the sessions by phone calls. Moreover, 
one day before the sessions, the individuals were remind-
ed about the sessions in order to prevent sample loss as 
much as possible. Consultation was provided by a clinical 
psychologist. Moreover, the trainers agreed to perform a 
uniform teaching method.

After the 8th session, both groups took the posttest in 
which marital quality was evaluated again. It should be 
noted that after the study, a session about sexual issues 
was held for the control group, and they were provided 
with booklets. In order to analyze the collected data, inde-
pendent samples t test and covariance analysis or change 
analysis were utilized. All of the tests were carried out at 
a confidence level of 95%.

Results

According to the results of the present study, the average 
age in the control group was 32.58 ± 7.54 years old and in 
the intervention group 35.04 ± 7.91 years old; so, the two 
groups were not homogenous in this regard. However, the 
two groups were homogenous in terms of husbands’ age 
in the intervention group (37.23 ± 8.01 years old), and 

in the control group (39.13 ± 7.18 years old), marriage 
duration in the intervention group (8.95 ± 7.67 years) and 
control group (8.49 ± 6.99 years), and number of children 
in the intervention group (1.53 ± 0.96) and control group 
(1.74 ± 0.86). Moreover, other demographic characteris-
tics such as the level of education in wives and husbands, 
and drug addiction in wives and husbands, were homoge-
neous in the two groups (P<0.05) (Table 1).

Covariance analysis was used in order to examine mari-
tal quality scores. In this analysis, after modification of the 
variables of age, marital quality score of agreement and 
satisfaction before the intervention, as well as income sta-
tus, marital quality scores were compared between the two 
groups. Variance analysis and regression coefficients are 
presented in Table 2. The value of determination coefficient 
was calculated as 0.85. After the intervention, significant 
difference was observed between the two groups in all di-
mensions and total marital quality (P<0.05) and the mean 
scores of the dimensions increased remarkably (Table 2).

Here, t test was used to compare the two groups before 
intervention in order to verify if the two groups are different 
before the intervention, the effect of this difference should 
be adjusted when comparing them after intervention.  

According to the determined cut-off points based on 
marital quality scale, all dimensions and total marital 
quality, a limited number of women had a suitable level of 
marital quality before the intervention. After the interven-
tion, however, marital quality scores increased, and a sig-
nificant difference was observed between the two groups 
regarding all dimensions (P<0.05, Table 3).

Table 1: A comparison of demographic characteristics in the two groups

Variable Control group Intervention group P value (%)
n (%) n (%)

Education level Primary 11 (11.1) 8 (8.1) 0.060

Secondary 16 (16.2) 10 (10.1)

Under diploma 28 (28.3) 26 (26.3)

Diploma 35 (35.4) 33 (33.3)

University 9 (9.1) 22 (22.2)

Primary 10 (10.1) 3 (7.1) 0.050Spouse education level

Secondary 17 (17.2) 14 (14.1)

Under diploma 27 (27.3) 19 (19.2)

Diploma 37 (37.4) 36 (36.4)

University 8 (8.1) 23 (23.2)

Spouse addiction Yes 21 (21.2) 26 (26.3) 0.404

No 78 (78.8) 73 (73.7)

Addiction Yes 1 (1) 1 (1) 1

No 98 (99) 98 (98)

Income status <1,000,000 46 (55.4) 40 (40.4) <0.001

>1,000,000 53 (11.1) 59 (59.6)
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Discussion

The present study was conducted in order to examine 
the effect of cognitive behavioral consultation on marital 
quality among women. The results indicated that cogni-
tive behavioral consultation led to an increase in total 
marital quality and all its dimensions (solidarity, satisfac-
tion, and agreement). The individuals had a low marital 
quality before the intervention; however, after the inter-
vention, the scores rose remarkably showing the efficacy 
of consultation in improving marital relationships. 

This means that cognitive behavioral consultation con-
cerning sexual issues, led to an increase in the total score 
and dimensions of marital quality in the intervention 
group. Previously, Young and Carlson (20) showed that 
cognitive behavioral marital consultation can affect the 

quality of the individuals’ marriage, which is in line with 
the present study.

In the present study, during the sessions, the wives were 
taught to solve their sexual and marital problems with the 
help of their husbands. When the problem is regarded as 
a joint issue, a single individual is not considered as the 
cause, and the couples become aware of their roles in the 
emergence of the problem, so, they stop blaming one an-
other, and there will be less argument between them.

Numerous indices are used to show marital quality. 
Perry (21) proposed satisfaction with marriage, spending 
time together, management of conflicts, prediction of di-
vorce possibility, and frequency of conflicts between the 
couples as marital quality indices.

Satisfaction with sexual relationships is an important 

Table 2: A comparison of the mean scores of different dimensions of marital quality of women before and after the intervention in the two groups

Different dimensions 
of marital life

Group Before intervention After intervention P value
Mean + SD Min-Max Mean + SD Min-Max

Agreement Control 11.18 + 3.41 3 (19) 11.09 (2.94) 4 (19) 0.603

Intervention 15.56 + 4.94 3 (28) 25.11 (3.32) 9 (30) <0.001
Covariance analysis with adjustment 
the effect of age, income, agreement 
score before intervention

P (Independent t test) <0.001 <0.001
Satisfaction Control 7.60 (1) 2.57 (7.46) 17 (1) 3.04 (7.60) 0.489

Intervention 9.89 (8) 2.13 (16.53) 18 (1) 4.35 (9.89) <0.001
Covariance analysis with adjustment 
the effect of age, income, satisfaction 
score before interventionP (Independent t test) <0.001 <0.001

Solidarity Control 7.64 (2.73) 1 (14) 7.49 (2.96) 1 (14) 0.382

Intervention 8.1 (2.89) 1 (16) 15.90 (2.54) 9 (20)
<0.001
Covariance analysis with adjustment 
the effect of age, income

P (Independent t test) <0.001 0.199
Total Control 26.41 (6.37) 9 (45) 26.05 (5.99) 9 (64) 0.261

Intervention 33.60 (9.93) 6 (67) 57.54 (5.94) 34 (69) <0.001
Covariance analysis with adjustment 
the effect of age, income, total score 
before interventionP (Independent t test) <0.001 <0.001

Table 3: Frequency distribution of suitable marital quality based on cut-off point before and after the intervention in both groups

Dimensions of 
married life

Before intervention 
n (%)

Comparison before
intervention* 

(P value)

After intervention 
n (%)

Comparison after
intervention** 

(P value)Control group Intervention group Control group Intervention group

Agreement 0 (0) 14 (100) <0.001 0 (0) 88 (100) <0.001

Satisfaction 1 (4.8) 20 (95.2) <0.001 2 (2.2) 91 (97.8) <0.001

Solidarity 16 (42.1) 22 (57.9) 0.279 15 (13.4) 97 (86.6) <0.001

Total 0 (0) 7 (14.3) 0.014 0 (0) 94 (98) <0.001

*; For comparing agreements, satisfaction and solidarity between the two groups before the intervention, chi-square test was used and to compare total marital quality, Fisher’s exact test 
was used and **; For comparing solidarity between the two groups after the intervention, Chi square test was used of and to compare other cases (because the two groups at baseline 
were not similar), Wald test resulting from logistic regression with adjustment for the effect of the intervention, was used.
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factor in marital relationships. Individuals who are highly 
satisfied with the sexual relationship they have with their 
spouses, have a remarkably higher quality of life, ex-
press higher love and interest to their spouse, and have 
higher levels of agreement, solidarity, and satisfaction in 
their marital relationships (22). In this regard, Khajeh et 
al. (23) and Mangeli (24) indicated the positive effect of 
sexual counseling on improving marital relationships and 
satisfaction.

Regarding marital satisfaction and improvement of 
marital quality in dimensions of solidarity and agreement, 
the wife’s and husband’s understanding of one another’s 
behavior is significantly important. Cognitive behavioral 
therapy tries to fix the incorrect attitude toward spouse 
and wrong myths about marital relationships and cre-
ate skills to establish more effective communication and 
problem solving (25). 

In a study, Akbarzadeh (26) indicated that cognitive be-
havioral education of the couples was effective in family 
performance and subscales of problem solving, commu-
nication, emotional companionship, emotional involve-
ment, and behavior control among divorced applicants. 
Cognitive foundations of cognitive behavioral therapy of 
couples highlight the couples’ understanding of one an-
other and consider understanding as an inseparable part 
of change in couples. Finally, the philosophical founda-
tion of this understanding is that change in behavior alone 
is not enough to correct inefficient interactions and there 
should be an emphasis on how individuals think about 
their relationships and their incompatible behavioral pat-
terns (27).

In the study of Khanjani Veshki et al. (28), carried out 
on 30 women referring to counseling centers in Qom, 
Iran, researchers utilized a researcher-designed marital 
quality questionnaire and 6 sessions of sex education. 
They showed that the intervention could improve marital 
quality and its dimensions. Due to the role of sexual rela-
tions in consolidating marital relationships and its quality, 
marital consultation leads to an increase in sexual satis-
faction, and the women participating in the educational 
programs reach higher sexual pleasure and express more 
passion and affection in their marital relationships. 

Moreover, Salimi and Fatehizadeh (29) showed that 
sex education by cognitive behavioral method enhances 
the married women’s knowledge, self-expression, and 
sexual intimacy, which is in line with the results of the 
present study.

With regard to the significance of our results, it can be 
stated that the cognitive behavioral sex consultation used 
in the present study could improve all dimensions of mar-
ital relationships by emphasizing on cognitive dimensions 
of sex consultation such as pinpointing and challenging 
the common sexual wrong beliefs through group discus-
sion, determination and improvement of individuals at-
titude toward sexual activity, presentation of realities and 
importance of satisfying sexual desires, the role of sexual 

relation in general relationships and quality dimensions of 
marital relationships.

In the cultural context of Iranian society, women and 
men have poor and inaccurate sexual knowledge, and 
do not have access to reliable sources in this regard. 
Moreover, they have a lot of incompatible and illogical 
thoughts, beliefs, attitudes, and understanding of sexual 
issues which affect the couples’ sexual relation. In cogni-
tive behavioral approach, attention is paid to sex educa-
tion as Iranian couples had not obtained this knowledge 
by a reliable method (30, 31). According to the mentioned 
issues, it is determined that in the Iranian culture, pay-
ing attention to cognitive factors is highly important to 
resolve sexual problems, dysfunction, and dissatisfaction, 
and neglecting them leads to a decrease in treatment suc-
cess. 

Cognitive behavioral family therapy training equip the 
couples with skills which are necessary for marital life, 
and can be generalized to other levels of marital and social 
levels of life. According to the Iranian culture and since 
an extensive range of treatment techniques and methods is 
used, cognitive behavioral method can be effectively em-
ployed as an extensive method to treat behavioral prob-
lems and positively change couples. Using a large popula-
tion size from various clinics of the city was the strength 
of the present study, and failure to follow them after the 
study was one of its limitations.

Due to the effectiveness of the method used in the pre-
sent study, it is suggested that techniques of this approach 
could be utilized by family and marriage counselors to 
increase sexual satisfaction, solve marital conflicts and 
improve marital quality of the couples’ life. Moreover, 
the applicable drills and skills of this method in the form 
of educational sessions, workshop, videos, and pamphlets 
should be employed to prevent marital problems.

Conclusion
Due to the role of sexual relations in consolidating mar-

ital life, cognitive behavioral consultation as an effective 
method for improving marital quality, especially after an 
agreement, can be employed in health care centers to im-
prove the couples’ relationship and reduce divorce rates.
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Abstract 
Background: Abnormalities in birth weight and gestational age cause several adverse maternal and infant out-
comes. Our study aims to determine the potential factors that affect birth weight and gestational age, and their 
association.

Materials and Methods: We conducted this cross-sectional study of 4415 pregnant women in Tehran, Iran, from July 
6-21, 2015. Joint multilevel multiple logistic regression was used in the analysis with demographic and obstetrical 
variables at the first level, and the hospitals at the second level.

Results: We observed the following prevalence rates: preterm (5.5%), term (94%), and postterm (0.5%). Low 
birth weight (LBW) had a prevalence rate of 4.8%, whereas the prevalence rate for normal weight was 92.4, and 
2.8% for macrosomia. Compared to term, older mother’s age [odds ratio (OR)=1.04, 95% confidence interval 
(CI): 1.02-1.07], preeclampsia (OR=4.14, 95% CI: 2.71-6.31), multiple pregnancy (OR=18.04, 95% CI: 9.75-
33.38), and use of assisted reproductive technology (ART) (OR=2.47, 95% CI: 1.64-33.73) were associated with 
preterm birth. Better socioeconomic status (SES) was responsible for decreased odds for postterm birth com-
pared to term birth (OR=0.53, 95% CI: 0.37-0.74). Cases with higher maternal body mass index (BMI) were 1.02 
times more likely for macrosomia (95% CI: 1.01-1.04), and male infant sex (OR=1.78, 95% CI: 1.21-2.60). LBW 
was related to multiparity (OR=0.59, 95% CI: 0.42-0.82), multiple pregnancy (OR=17.35, 95% CI: 9.73-30.94), 
and preeclampsia (OR=3.36, 95% CI: 2.15-5.24).

Conclusion: Maternal age, SES, preeclampsia, multiple pregnancy, ART, higher maternal BMI, parity, and male infant 
sex were determined to be predictive variables for birth weight and gestational age after taking into consideration their 
association by using a joint multilevel multiple logistic regression model
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Introduction 
World Health Organization definitions on gesta-

tional age state that a baby is preterm if born before 
37 weeks of gestation, full term if born between 37 
through 42 weeks, and late or postterm if born after 42 
weeks from the first day of the women’s last menstrual 
period (1, 2). Preterm birth is one of the leading risk 
factors of infant mortality in which children under 5 

years of age are at a higher risk of death (3). Preterm 
birth is followed by permanent adverse consequences 
such as increased risk of impaired learning, cerebral 
palsy, and visual disorders. Chronic disease in adult-
hood can be an outcome of a preterm birth (4, 5). 

Preterm birth may result from risk factors that include 
multiple pregnancy, infection, advanced maternal age, 
short interval between pregnancies, low maternal body 
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mass index (BMI), poor maternal nutrition, the use 
of assisted reproductive technology (ART), maternal 
psychological health, and lifestyle (6). The prevalence 
of preterm and postterm births range from 5 to 18% 
across developed and developing countries (5, 7). 

Currently, abnormal gestational age is more com-
mon due to the increased rate of multiple births, use of 
ART, and higher numbers of obstetric interventions (5, 
8). In addition, postterm births can cause risks for both 
the mother and the infant such as fetal and neonatal 
mortality and morbidity, increased maternal morbid-
ity, fetal macrosomia, placental insufficiency, meco-
nium aspiration syndrome, and meconium aspiration 
(1). Potential reasons for postterm births include nul-
liparity, maternal age, race, and previous pregnancies 
with postterm deliveries or anencephaly (9).

Birth weight, or the first weight of a newborn baby, 
can be categorized as normal (≥2.5 to < 4.0 kg), low 
(<2.5 kg), and macrosomia (≥4.0 kg) (10). In addition 
to gestational age, abnormalities in birth weight have 
negative outcomes for the infant such as higher risk 
of infant mortality and inappropriate growth velocity 
for age. Similar to preterm, low birth weight (LBW) 
is associated with tobacco smoke, drug and alcohol 
consumption, anemia, bacterial vaginosis, short birth 
intervals, low BMI, teenage pregnancy, stress, and cer-
tain occupational factors (11-13). 

Macrosomia is associated with an increased risk of 
cesarean delivery, prolonged labor, perinatal trauma, 
maternal diabetes and obesity, excessive weight gain, 
male infant sex, prolonged gestation, high maternal 
age, multiparity, and postpartum hemorrhage. Adverse 
outcomes of macrosomia for the infant include dysto-
cia, birth injury, or death. In addition, these children 
will be at risk for diabetes and obesity later in life (14, 
15). LBW is more prevalent than macrosomia; howev-
er, the prevalence of macrosomia in developed coun-
tries is between 5% and 20%. In developing countries, 
macrosomia ranges from 0.5 to 15% (10, 16). The in-
creasing trend of macrosomia in the last two decades  
may be due to the increasing rate of diabetes and obe-
sity among reproductive age women (14, 16). Birth 
weight is strongly associated with gestational age so 
that prevention of preterm births reduces the risk for 
LBW (16, 17). 

Cluster data are widely recorded in medical and 
clinical areas where the cases are nested in clusters. 
For instance, students may be clustered in schools. In 
contrast to the traditional statistical approaches, mul-
tilevel models take the correlation among subjects in 
the same cluster into account (18, 19). Recording and 
analyzing two or more response variables in the same 
dataset is widely applied. Jointly analyzing several 
response variables prevents type I error inflation and 
increases the statistical power (20). 

The detrimental outcomes after abnormalities in birth 

weight and gestational age are well discussed in the 
literature. However, regarding the association between 
these two variables, it is very important to predict the 
classes of birth weight and gestational age using their 
potential risk factors. Hence, the current study aims to 
model birth weight and gestational age jointly for the 
data from maternity clinic centers in Tehran province 
by applying a joint multilevel multiple logistic regres-
sion model.

Materials and Methods
Participants and study design

We conducted this cross-sectional study on 4415 fer-
tile women who referred to maternity clinic centers in 
Tehran Province, Iran, from July 6-21, 2015. These cent-
ers are supervised by the following universities located 
in Tehran, Iran: Tehran University of Medical Sciences, 
Shahid Beheshti University of Medical Sciences, Iran 
University of Medical Science, and Islamic Azad Uni-
versity School of Medicine.

Ethical consideration
The Ethical Committee of Royan Institute approved 

our study. Patients received a clear explanation of the 
study goals as well as assurances for data confidential-
ity. The participants were assured that their choice to 
participate in the study would not affect their treatment 
procedures. Voluntary completion of the questionnaire 
was considered to be written informed consent.

Questionnaires and variables
The instrument used in this survey was based on a 

checklist that consisted of the mothers’ demographics 
and information about midwifery and the infant. We 
completed the checklist by interviewing the mother; 
medical files in the delivery room were checked by 
a midwife and well-trained nurse. The checklist con-
tained information about the maternal and paternal age 
(years), socioeconomic status (SES), mother’s BMI 
(kg/m2), baby’s head circumference (cm), parity (1 and 
≥ 2), education of mother (undergraduate and gradu-
ate), mother’s occupation (housewife or employed), 
type of pregnancy (wanted, unwanted), history of 
abortion (yes or no), history of stillbirth (yes or no), 
preeclampsia (yes or no), multiple pregnancy (yes or 
no), and ART (yes or no).

Outcome measures
i. Birth weight (g): LBW (<2500 g), normal birth 

weight (2500-4000 g) and macrosomia (≥4000 g) and 
ii. Gestational age (weeks) at birth: preterm birth (<37 
weeks), term birth (37-42 weeks) and postterm birth 
(≥42 weeks of gestation). 

Statistical analysis
We performed a joint multilevel multiple logistic re-

Risk Factors for BW and Gestational Age
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gression model (18, 20). “Joint” refers to simultaneous 
modeling of two associated response variables. “Mul-
tilevel” refers to the two levels of cases are nested in 
the hospitals. “Multiple” refers to several predictors in 
the model. The pregnant women were considered to be 
the first level whereas hospitals comprised the second 
level. The correlation between the response variables is 
induced through random intercepts in each sub-model. 
The random intercepts are assumed to follow bivari-
ate Bridge distribution with correlation parameters. In 
contrast to the normal, Bridge distribution provides re-
searchers with the same odds ratio (OR) interpretation 
both within and between clusters (21). In order to link 
the systematic component with the response variables, 
a logit link function is considered. The model is speci-
fied as follows:

log (
𝑝𝑝𝑝𝑝(𝑦𝑦1𝑖𝑖𝑖𝑖 = 𝑃𝑃𝑝𝑝𝑃𝑃𝑃𝑃𝑝𝑝𝑃𝑃 𝑜𝑜𝑝𝑝 𝑝𝑝𝑜𝑜𝑝𝑝𝑃𝑃𝑃𝑃𝑃𝑃𝑝𝑝𝑃𝑃)

𝑝𝑝𝑝𝑝(𝑦𝑦1𝑖𝑖𝑖𝑖 = 𝑃𝑃𝑃𝑃𝑝𝑝𝑃𝑃) ) = 𝑢𝑢1𝑖𝑖 + 𝜔𝜔𝑐𝑐 − 𝑥𝑥𝑖𝑖�́�𝑖𝛼𝛼 

 

 

 

log (
𝑝𝑝𝑝𝑝(𝑦𝑦2𝑖𝑖𝑖𝑖 = 𝐿𝐿𝐿𝐿𝐿𝐿 𝑜𝑜𝑝𝑝 𝑀𝑀𝑀𝑀𝑀𝑀𝑝𝑝𝑜𝑜𝑝𝑝𝑜𝑜𝑃𝑃𝑀𝑀𝑀𝑀)

𝑝𝑝𝑝𝑝(𝑦𝑦2𝑖𝑖𝑖𝑖 = 𝑁𝑁𝑜𝑜𝑝𝑝𝑃𝑃𝑀𝑀𝑁𝑁) ) = 𝑢𝑢2𝑖𝑖 + 𝜃𝜃𝑐𝑐 − 𝑧𝑧𝑖𝑖�́�𝑖𝛽𝛽 

log (
𝑝𝑝𝑝𝑝(𝑦𝑦1𝑖𝑖𝑖𝑖 = 𝑃𝑃𝑝𝑝𝑃𝑃𝑃𝑃𝑝𝑝𝑃𝑃 𝑜𝑜𝑝𝑝 𝑝𝑝𝑜𝑜𝑝𝑝𝑃𝑃𝑃𝑃𝑃𝑃𝑝𝑝𝑃𝑃)

𝑝𝑝𝑝𝑝(𝑦𝑦1𝑖𝑖𝑖𝑖 = 𝑃𝑃𝑃𝑃𝑝𝑝𝑃𝑃) ) = 𝑢𝑢1𝑖𝑖 + 𝜔𝜔𝑐𝑐 − 𝑥𝑥𝑖𝑖�́�𝑖𝛼𝛼 

 

 

 

log (
𝑝𝑝𝑝𝑝(𝑦𝑦2𝑖𝑖𝑖𝑖 = 𝐿𝐿𝐿𝐿𝐿𝐿 𝑜𝑜𝑝𝑝 𝑀𝑀𝑀𝑀𝑀𝑀𝑝𝑝𝑜𝑜𝑝𝑝𝑜𝑜𝑃𝑃𝑀𝑀𝑀𝑀)

𝑝𝑝𝑝𝑝(𝑦𝑦2𝑖𝑖𝑖𝑖 = 𝑁𝑁𝑜𝑜𝑝𝑝𝑃𝑃𝑀𝑀𝑁𝑁) ) = 𝑢𝑢2𝑖𝑖 + 𝜃𝜃𝑐𝑐 − 𝑧𝑧𝑖𝑖�́�𝑖𝛽𝛽 

In the model, y1iJ and y2iJ  are the gestational age 
and birth weight for subject j at hospital I, respec-
tively. Both x and z are predictor variables of the 
response variables. β and α are the estimated coef-
ficient vectors that correspond to the predictors. The 
terms u1i and u2i  are the random intercepts (hospital 
specific effects). ω and θ are the thresholds of each 
response variable category (c). The reference level 
for gestational age was “term” as well as “normal 
weight” for birth weight. According to the logit link 
function, eβ (eα) indicates the OR of LBW (preterm)/
macrosomia (postterm) to normal weight (term) for 
X=x+1 compared to X=x. A 95% confidence interval 
(CI) that contained 1 indicated a P>0.05 and a non-
significant effect size. Simple univariate multilevel 
nominal logistic regression models were separately 
applied for predictors. Those variables with P<0.20 
were used in the joint multilevel multiple logistic re-
gression model. 

The data analysis was carried out recruiting the 
PROC NLMIXED in SAS software version 9.2 (SAS 
Institute, Inc.). A P<0.05 was considered significant. 
Two-sided tests were run for the statistical hypothesis.

Results 
We observed the following prevalence rates for 

preterm (5.5%), term (94%), and postterm (0.5%). 
LBW had a prevalence rate of 4.8%. The prevalence 
rate for normal weight was 92.4 and 2.8% for mac-
rosomia. The independent chi-square test exposed 

a strong association between gestational age and 
weight at birth (Pearson chi-square=940.308, df=4, 
P<0.001).

The distribution of cases’ characteristics in three 
groups of gestational age and weight at birth are il-
lustrated (Tables 1, 2). Patients had a mean ± SD age 
of 29.18 ± 5.35 years. 

The joint multilevel multiple logistic regression 
model analysis adjusted the association between 
gestational age and birth weight as well as the in-
teraction among several predictors (Table 3). Based 
on several simple univariate multilevel logistic re-
gression models, we entered mother’s age and BMI, 
SES, mother’s education, preeclampsia, ART, mul-
tiple pregnancy, parity, history of stillbirth, and 
infant sex into the joint model. The joint multiple 
multilevel logistic regression model was fitted to 
the data  (Table 3). A comparison of preterm to 
term in the joint model showed that mother’s age, 
preeclampsia, multiple pregnancy, and ART were 
significant predictors. Postterm to term comparison 
showed that mother’s age and SES were significant 
predictors. The OR of preterm to term among old-
er mothers was strongly more likely than younger 
mothers (OR=1.04, 95% CI: 1.02-1.07) while post-
term was not affected by mother’s age (OR=0.92, 
95% CI: 0.85-1.01). Mothers with a better SES were 
less prone to have postterm births compared to term 
births (OR=0.53, 95% CI: 0.37-0.74). Mothers with 
preeclampsia were 4.14 (95% CI: 2.71-6.31) times 
more likely to experience preterm than term births. 
Patients with multiple pregnancy were 18.04 (95% 
CI: 9.75-33.38) times more prone to undergo pre-
term delivery compared to term delivery. Mothers 
in the ART group were 2.47 (95% CI: 1.64-33.73) 
times more prone to experience a preterm rather 
than term delivery.

We assessed infant weight at birth, mother’s age, 
mother’s BMI, mother’s education, parity, history 
of stillbirth, multiple pregnancy, preeclampsia, and 
infant sex as the candidate affective predictors by 
the univariate models. According to 95% CI, parity, 
multiple pregnancy, and preeclampsia had a statis-
tical association with LBW. Macrosomia showed a 
significant association with mother’s BMI and infant 
sex. Mothers with more than two pregnancies were 
less likely to deliver a child with LBW (OR=0.59, 
95% CI: 0.42-0.82). The patients with multiple preg-
nancy were 17.35 (95% CI: 9.73-30.94) times more 
prone for LBW than normal weight. Children from 
mothers with preeclampsia were 3.36 (95% CI: 2.15-
5.24) times more likely to experience LBW com-
pared to normal mothers. The OR of macrosomia to 
normal weight for a mother with a higher BMI was 
1.02 (95% CI: 1.01-1.04). Macrosomia was more 
common among male infants compared to females 
(OR= 1.78, 95% CI: 1.21-2.60).

Amini et al.
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Table 1: Distribution of patients’ characteristics in the preterm, term and postterm groups

Variable Preterm 
n=244

Term 
n=4149

Postterm 
n=22

P value

Mother’s age (Y) 30.51 ± 5.95 29.11 ± 5.29 26.86 ± 6.36 <0.001

Father’s age (Y) 34.64 ± 6.29 33.43 ± 5.73 33.05 ± 7.11 0.006

SES 0.16 ± 2.11 0.03 ± 2.02 -1.93 ± 1.57 <0.001
Mother’s BMI (kg/m2) 25.01 ± 4.12 24.99 ± 5.60 24.10 ± 5.31 0.752
Baby’s head circumference (cm) 32.78 ± 2.81 34.98 ± 4.93 35.36 ± 1.18 <0.001
Parity 0.816
    1 122 (5.6) 2026 (93.8) 12 (0.6)

    ≥2 122 (5.4) 2123 (94.1) 10 (0.4)

Mother’s education 0.007
     Undergraduate 149 (5) 2800 (94.3) 20 (0.7)

     Graduate 95 (6.6) 1349 (93.3) 2 (0.1)

Father’s education 0.253
     Undergraduate 156 (5.2) 2827 (94.2) 17 (0.6)

     Graduate 88 (6.2) 1322 (93.4) 5 (0.4)

Mother’s occupation 0.324
     Housewife 209 (5.4) 3645 (94.1) 21 (0.5)

     Employed 35 (6.5) 504 (93.3) 1 (0.2)

Type of pregnancy 0.882
     Wanted 194 (5.4) 3351 (94) 18 (0.5)

     Unwanted 50 (5.9) 798 (93.7) 4 (0.5)

History of abortion 0.251
     No 190 (5.3) 3353 (94.1) 20 (0.6)

     Yes 54 (6.3) 796 (93.4) 2 (0.2)

History of stillbirth 0.354
     No 237 (5.5) 4079 (94) 22 (0.5)

     Yes 7 (9.1) 70 (90.9) 0 (0)

Preeclampsia <0.001
     No 198 (4.7) 3961 (94.8) 21 (0.5)
     Yes 46 (19.6) 188 (80) 1 (0.4)
ART <0.001
     No 197 (4.8) 3867 (94.7) 19 (0.5)
     Yes 47 (14.2) 282 (84.9) 3 (0.9)
Infant sex 0.113
    Female 108 (5) 2054 (94.4) 14 (0.6)
    Male 136 (6.1) 2095 (93.6) 8 (0.4)
Multiple pregnancy <0.001
     No 210 (4.8) 4121 (94.7) 22 (0.5)

     Yes 34 (54.8) 28 (45.2) 0 (0)

Birth weight <0.001

   LBW 111 (52.1) 102 (47.9) 0 (0)

   Normal 131 (3.2) 3928 (96.3) 19 (0.5)

   Macrosomia 2 (1.6) 119 (96) 3 (2.4)

Values are given as mean ± SD or number (%).
SES; Socioeconomic status, BMI; Body mass index, ART; Assisted reproductive technology, and LBW; Low birth weight.
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Table 2: Distribution of patients’ characteristics in the LBW, normal, and macrosomia groups

VariableLBW 
n=213

Normal 
n=4078

Macrosomia 
n=124

P value

Mother’s age (Y)29.40 ± 5.6129.15 ± 5.3529.90 ± 4.730.247

Father’s age (Y)33.75 ± 6.4133.44 ± 5.7434.96 ± 5.610.013

SES0.13 ± 2.010.02 ± 2.030.12 ± 1.930.625

Mother’s BMI (kg/m2)24.98 ± 12.7124.94 ± 4.9226.49 ± 3.810.009

Baby’s head circumference (cm)32.01 ± 2.3934.96 ± 4.9636.59 ± 1.43<0.001

Parity
    1123 (5.7)1983 (91.8)54 (2.5)0.016

    ≥290 (4)2095 (92.9)70 (3.1)

Mother’s education0.176

     Undergraduate 13 (4.4)2756 (92.8)82 (2.8)

     Graduate82 (5.7)1322 (91.4)42 (2.9)

Father’s education0.155

     Undergraduate 142 (4.7)2764 (92.1)94 (3.1)

     Graduate71 (5)1314 (92.9)30 (2.1)

Mother’s occupation0.487

     Housewife182 (4.7)3582 (92.4)111 (2.9)

     Employed31 (5.7)496 (91.9)13 (2.4)

Type of pregnancy0.449

     Wanted179 (5)3284 (92.2)100 (2.8)

     Unwanted34 (4)794 (93.2)24 (2.8)

History of abortion0.957

     No173 (4.9)3238 (92.3)101 (2.8)

     Yes40 (4.7)789 (92.6)23 (2.7)

History of stillbirth0.061

     No207 (4.8)4012 (92.5)119 (2.7)

     Yes6 (7.8)66 (85.7)5 (6.5)

Preeclampsia<0.001

     No178 (4.3)3887 (93)115 (2.8)

     Yes35 (14.9)191 (81.3)9 (3.8)

ART0.281

     No191 (4.7)3777 (92.5)115 (2.8)

     Yes22 (6.6)301 (90.7)9 (2.7)

Infant sex0.009

    Female112 (5.1)2019 (92.8)45 (2.1)

    Male101 (4.5)2059 (92)79 (3.5)

Multiple pregnancy<0.001

     No185 (4.2)4045 (92.9)123 (2.8)
     Yes28 (45.2)33 (53.2)1 (1.6)

Values are given as mean ± SD or number (%).
SES; Socioeconomic status, BMI; Body mass index, ART; Assisted reproductive technology, and LBW; Low birth weight.
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Discussion
Numerous studies reported a direct, positive correlation 

between weight at birth and gestational age (1, 13, 22, 
23). We conducted the current study to determine the risk 
factors for the adverse categories of these two pregnancy 
outcomes regarding their association where the OR of 
preterm or postterm to term as well as LBW or macroso-
mia to normal birth weight have been demonstrated. Our 
study has shown that postterm birth did not have any as-
sociation with mother’s age. However, older mothers are 
more prone to have preterm deliveries. This may be due 

to certain conditions at older ages such as elevated blood 
pressure. 

A systematic review Flenady et al. (24) has sought to 
determine whether older maternal age could be a risk fac-
tor for preterm birth. They reported that most studies indi-
cated that preterm birth was significantly affected by older 
maternal age. The current study demonstrated that better 
SES reduced the chance of preterm or postterm delivery. 
This might be due to the fact that families with relatively 
better SES have greater access to facilities. Whitehead as-
sessed the relationship between SES and preterm delivery 

Table 3: The results of joint multilevel multiple logistic regression model determining gestational age 
and birth weight categories

PredictorPreterm to term
OR (95% CI)

Postterm to term
OR (95% CI)

Mother’s age (Y)1.04 (1.02-1.07)0.92 (0.85-1.01)

SES0.97 (0.89-1.07)0.53 (0.37-0.74)

Mother’s education1.29 (0.90-1.86)0.82 (0.17-3.91)

Preeclampsia

    Yes4.14 (2.71-6.31)109 (0.14-8.39)

    NoReference category

ART

    Yes 2.47 (1.64-33.73)109 (0.14-8.39)

    NoReference category

Multiple pregnancy

    Yes18.04 (9.75-33.38)0.61 (0.001-4.68)

    NoReference category

LBW to normal 
OR (95% CI)

Macrosomia to normal 
OR (95% CI)

Mother’s age (Y)1.01 (0.98-1.04)1.01 (0.98-1.05)

Mother’s BMI (kg/m2)1.01 (0.97-1.03)1.02 (1.01-1.04)

Mother’s education1.10 (0.72-1.69)

    Graduate1.15 (0.82-1.61)

    UnderggraduateReference category

History of stillbirth

     Yes2.17 (0.89-5.28)2.47 (0.94-6.52)

    NoReference category

Multiple pregnancy

    Yes17.35 (9.73-30.94)0.72 (0.08-6.84)

    NoReference category

Preeclampsia

    Yes3.36 (2.15-5.24)1.4 (0.68-2.87)

    NoReference category

Infant sex

   Male0.87 (0.65-1.17)1.78 (1.21-2.60)

   FemaleReference category

SES; Socioeconomic status, BMI; Body mass index, ART; Assisted reproductive technology, OR; Odds ratio, and CI; 
Confidence interval. 
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and contractions.  SES appeared to be associated with the 
basic factors of spontaneous preterm delivery, but not di-
rectly with preterm delivery (25). 

Kistka et al. (26) assessed the risk for postterm delivery. 
They showed that low SES scores had an association with 
increased risk for recurrent postterm birth. Joseph et al. 
(27) assessed the relationship between spontaneous pre-
term and socioeconomic position; they observed signifi-
cantly higher preterm births among low income families.

We showed that the presence of preeclampsia increased 
the odds for preterm and LBW. However, our study showed 
that the odds for postterm delivery and macrosomia were 
higher among those with preeclampsia. These ratios were 
not significant. Davies et al. (28) investigated the associa-
tion between preeclampsia and preterm in a large popula-
tion of primiparous women. Their study confirmed that 
preeclampsia contributed to preterm delivery and reduction 
in preterm rates could be achieved by controlling preec-
lampsia. The same results were reported by Goldenberg et 
al. (23). In contrast to postterm births, preterm births had a 
significant association with the use of ART. 

Dunietz et al. (29) assessed the association of preterm 
delivery and ART among primiparous women. They dem-
onstrated that the use of ART increased the risk for pre-
term birth, even in the cases with male factor infertility. 
Our results revealed that multiple pregnancy significantly 
predicted preterm birth and LBW, but did not affect post-
term and macrosomia. It has been shown that the major-
ity of twins are born preterm. The relationship between 
preterm and multiple pregnancy was well discussed by 
Liem et al. (30). The leading cause of preterm births was 
over-distension of the uterus (31). 

Based on the results from our study, macrosomia was 
affected by mother’s BMI. Rockhill et al. (32) reported 
the same findings when they assessed the effects of pre-
pregnancy BMI on fetal macrosomia. Jolly et al. (33) 
studied affected variables of macrosomia as well as its 
clinical outcomes using a large data on pregnancies. They 
demonstrated a higher rate of macrosomia among moth-
ers with higher BMI. The current study also showed that 
male infant sex was more common in macrosomia. This 
result was consistent with the study from Ju et al. (34) 
who assessed fetal macrosomia and pregnancy outcomes. 
Although the current study had less numbers of birth re-
sults at more normal weight compared to macrosomia, 
this finding was not significant. However, increased num-
bers of births were associated with decreased odds for 
LBW. The same result was found by Nazari et al. They 
compared maternal characteristics in LBW and normal 
birth weight infants. They found that primiparous moth-
ers were more at risk for LBW infants in comparison with 
multiparous mothers (12).

The strength of this study was the association between 
two ordinal outcomes of pregnancy and determining their 
potential risk factors by using an advanced statistical 
joint modeling approach. Ignoring the strong association 

between the two response variables, weight at birth and 
gestational age, reduced the statistical power to find their 
significant risk factors.  In contrast to univariate models 
and traditional approaches, jointly modeling several re-
sponse variables increases the statistical power of data 
analysis. In a study by Santos et al. (35), multivariate and 
univariate GARCH models were fitted to forecast portfo-
lio value-at-risk. They determined that more valid results 
were provided by the multivariate approaches.

Kassahun et al. used a joint model for hierarchical con-
tinuous and zero-inflated overdispersed count data to as-
sess the diarrhoeal disease burden. To do so, the combined 
infant body weight and number of days of diarrhoeal ill-
ness using a longitudinal design (36). Moreover, a multi-
level structure of a dataset has been shown to cause some 
variances in which multilevel modeling approaches must 
be applied (37). 

These types of data are widely used in medical and 
clinical areas; ignoring its’ natural variance causes mis-
leading estimations (19). Nkansah-Amankra et al. (38) 
have evaluated the effects of maternal stress on LBW and 
preterm birth outcomes using multilevel logistic analysis. 
The multilevel analysis simultaneously modeled indi-
vidual and neighborhood contexts to determine the odds 
of LBW and preterm delivery. In a similar study, Ota et 
al. (39) assessed the risk factors of preeclampsia and its 
adverse outcomes in low- and middle-income countries. 
They used multilevel regression models to determine the 
associations between preeclampsia and its risk factors.

Conclusion
The study results showed an association between pre-

term and postterm births to maternal age and SES. In con-
trast to postterm births, preeclampsia, multiple pregnancy, 
and ART affected preterm births. Macrosomia was caused 
by higher maternal BMI. Macrosomia was more common 
among male infants. We observed an association between 
LBW and parity, preeclampsia, and multiple pregnancy. 
We have determined that the joint multilevel multiple lo-
gistic regression model is a proper statistical tool for these 
types of data. 
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Abstract 
Background: Among the young generation, medical and law students’ attitude towards third party reproduction is 
very important because they will be directly involved in restricting or developing the programs that will support it in 
the future. The aim of this survey was to investigate attitude of law and medical students to oocyte donation and key 
aspects of this kind of third party.

Materials and Methods: In analytical cross-sectional study, 345 medical and law students were randomly selected 
using stratified sampling. Data was collected using attitude toward donation- oocyte (ATOD-O) questionnaire. Re-
sponses were on a 5-point Likert scale. Data were analyzed according to established statistical approach by Heeren 
and D'Agostino. 

Results: The majority of the participants agreed with oocyte donation being the last choice for infertility treatment. 
There was a significant difference between medical students and law students regarding the acceptance of oocyte 
donation (3.23 vs. 3.53, P=0.025). In addition, female participants were more tolerant on receiving donated oocytes 
from their sisters than male participants (3.01 vs. 2.58, P=0.002) and finally, a higher number of the participants had 
a positive attitude towards anonymity of the donor and the recipient to one another (3.93 vs. 3.86, P=0.580). The vast 
majority of female students believed that the oocyte recipient naturally likes that child (P<0.0001). 

Conclusion: In the current study, a great majority of law and medical students support oocyte donation as an alternative 
way of starting a family. There is an interest among female students in donating oocytes anonymously. The majority 
believed that the oocyte recipient family will like the donor oocyte child naturally.  
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Introduction 
Since 1980s, oocyte donation (OD) has become an increas-

ingly more accepted method of assisted reproduction, leading 
to a high number of OD children being born every year world-
wide (1-3). Therefore, OD continues to grow in popularity and 
is considered as an established method to aid infertile couples 
in achieving their reproductive goals (4, 5). There are a few 
reports on OD families that have indicated no negative effects 
on the mother-child relationship, quality of parenting or emo-
tional health of the children despite the absence of a genetic 
connection between the mother and the child (6, 7). 

As the use of OD increases, so do the concerns about its 
psychological, social and ethical impacts on the children 
created in this way. Parents of OD children face important 
challenges during the treatment, bearing and the devel-
opment of their child. These challenges include making 
decisions on selecting known or anonymous donors, and 
whether to tell others and/or the child about his or her 
oocyte origin (8). Not only the recipient couple, but the 
donor also faces emotional and social challenges regard-
ing egg-sharing (9). 

However, in recent years, particularly in developed coun-
tries, there has been a trend of couples delaying parent-
hood well into their fourth decade (7, 10). Subsequently, 
it is expected that the growing use of assisted reproductive 
treatments, especially third party reproduction, takes place 
in these countries. Among countries that are governed by 
Islamic law, Iran is the only country, in which third party 
reproduction is not illegal and any such donation as oocyte, 
sperm, gamete, or embryo donation, and surrogacy are cur-
rently practiced. Iran is also equipped with tourism trade 
(7) to meet the needs of third party treatment by couples 
from other countries. In addition to Iran, third party repro-
duction is allowed in two other countries, Azerbaijan and 
Turkish Republic of Northern Cyprus.

Compared to Iran, much more is known about a cou-
ple’s attitude regarding OD in the rest of the world (7, 8), 
but there needs to be more sufficient data on this matter 
in Iran. This study is aimed to investigate the attitude of 
law and medical students, who are directly involved in 
restricting or developing such reproduction programs, to-
wards OD, and to measure the amount of their agreement 
on some key aspects of OD. 

Royan Institute
International Journal of Fertility and Sterility 
Vol 12, No 2, Jul-Sep 2018, Pages: 114-118



Int J Fertil Steril, Vol 12, No 2, Jul-Sep 2018                 115

Materials and Methods
A questionnaire-based study was carried out between Oc-

tober and December of 2014. Participants were randomly 
selected from medical and law students who attended in the 
largest university, which has two schools of law and medi-
cal together, in Tehran (capital of Iran). We used stratified 
sampling, in which 4th year and above medical students and 
3rd and 4th year law students were stratified by the number 
of years of education in each field. Then, simple random 
sampling was done in each stratum.  

The instrument
An analytical cross-sectional study was constructed on 

the basis of an earlier qualitative research on infertile cou-
ples who had referred to Royan Institute, the largest refer-
ral fertility clinic in Iran. Based on the existing literature, 
a pool of domains and statements was designed. 

The final version of the tool for measuring attitudes 
towards OD, entitled attitude toward donation-oocyte 
(ATOD-O), contained  52 questions in 12 domains, in-
cluding the importance of having children (2 statements), 
decision making and acceptance of oocyte donation (7 
statements), playing the role of oocyte donor (5 state-
ments), characteristics of the donor (8 statements), char-
acteristics of the recipient (8 statements), being an anony-
mous child toward the donor (4 statements), disclosure 
of the use of this treatment method with others (3 state-
ments), legal issues (4 statements), tendency to the use of 
different methods of OD (2 statements), the parents-child 
relationship (4 statements), and ownership of the child (2 
statements). 

For each statement, the responses were on a 5-point Lik-
ert scale, strongly disagree, disagree, somewhat, agree, and 
strongly agree (scoring 1 to 5, respectively). More detailed 
information on measuring the validity and reliability of 
ATOD-O questionnaire qualitatively has been published 
(11). To our knowledge, this tool is the first valid and com-
prehensive questionnaire that measures different psychologi-
cal aspects of OD, with a potential for further investigations. 

Training before the Study 
It was necessary to provide information on the OD process 

for the participants because attitude measurement is useless 
without awareness about the subject. Before distribution of the 
questionnaires, training was conducted for about 15 to 20 min-
utes by a trained expert. Initially, a brief history of OD in Iran 
as well as in the rest of the world, was given to the students. 

The process was then explained and the characteris-
tics of potential candidate donors and recipients were 
described: which couples are candidates for OD (e.g., 
women with old age, early menopause, and who have no 
high quality oocytes), general characteristics of recipients 
and donors (donor: age from 21upto 34 years, preferably 
having a child/children, similar physical specifications to 
a recipient according to skin, eye, and hair color and the 
body, lack of genetic diseases even in her family history, 

syphilis, gonorrhea, hepatitis, and AIDS; recipient: up to 
35 years, general physical examination, routine labora-
tory tests before pregnancy, determining the blood type 
and Rh, human immunodeficiency virus (HIV), hepatitis, 
pelvic exams, ultrasound evaluation of the uterine cavity 
to measure the size of the uterus, and a history of hyster-
oscopy, laparoscopy and spermiogram examination).

Ethical approval to conduct the study was obtained by the 
Ethics Committee of Royan Institute. The aims of the study 
were clearly explained for all participants prior to the investi-
gation. Voluntarily filling the questionnaire was considered as 
consent. Participants were also made assure about their confi-
dentiality and anonymity for attending this investigation.  

Data analysis
Statistical analyses were carried out using SPSS version 

22.0 (SPSS Inc, Chicago, IL, USA). Questionnaires with 
missing values were not considered in the analyses. Continu-
ous variables were expressed as mean ± SD and categorical 
variables as number (percentage). In this paper, responses 
(as 4-point Likert scale, ranging from 1 to 4) to women’s 
and men’s attitude and medical and law students’ attitude 
questions were compared using independent samples t test. 
Heeren and D'Agostino, in 1987, demonstrated that the t test 
is robust even once the outcome variable is assessed as ordi-
nal scaled data. More details were explained elsewhere (12). 
P<0.05 was considered statistically significant.

Results
General characteristics of participants 

In this study, 345 medical and law students participat-
ed. Of them, 57.7% (199 participants) were women and 
42.3% (146 participants) men. About 344 participants 
(99.7%) were urban and 93.9% (234 participants) single. 
The mean age was 21.66 ± 2.07 years. Approximately 226 
students (65.5%) were in medical school and 34.5% (119 
participants) in law school. General characteristics of the 
participants are shown in Table 1.

Table 1: General characteristics of the participants

Men
n=146

Women 
n=199

Demographic variables

16 (8)
5 (3.4)

183 (92)
141 (96.6)

Marital Status
          Single
          Married

76 (38.2)
43 (29.5)

123 (61.8)
103 (70.5)

Field
          Medicine
          Law

Values in parentheses are percentages.

Decision making on oocyte donation
Male and female respondents were in favor of OD as the 

last choice of infertility treatment, while there was a sig-
nificant difference between medical and law students (3.23 
± 1.18 vs. 3.53 ± 1.15, respectively, P=0.025). The differ-
ence between male and female students with regards to the 
recipient relationship to the donor was not significant (2.68 

Attitude towards OD
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± 1.17 vs. 2.67 ± 1.06, P=0.924). The difference between 
law and medical students with regards to supportive of 
relatives donating and receiving oocytes was not signifi-
cant (2.58 ± 1.09 vs. 2.72 ± 1.11, P =0.275). Women were 
more supportive of receiving donated oocytes from their 
sisters compared to men. Men, on the other hand, received 
a question about their wife’s sister rather than their own sis-
ter (3.01 vs. 2.58, P=0.002), but in both fields there was no 
significant mean difference regarding this statement (2.98 
± 1.29 vs. 2.75 ± 1.30, P=0.118, Table 2).

Anonymity and disclosure
The difference between male and female participants 

with regards to the statement “anonymity of the donor 
and the recipient to one another” was not significant (3.93 
± 1.20 vs. 3.86 ± 1.17, P=0.580). Similarly, a significant 
mean difference was not found between the students of 
the two fields. However, most of the women and the men 
in both fields believed that disclosure of some of the do-
nor’s characteristics, such as age, ethnicity and religion, 
to the recipient couple was necessary. However, a signifi-
cant difference was not observed between the groups that 
were compared (P=0.165 for gender groups and P=0.620 
for education groups). 

Medical and law students had similar attitudes towards an 
OD child’s anonymity to the donor before 18 years (2.67 ± 
1.24 vs. 2.55 ± 1.38, P=0.421), and there was no significant 
difference between men and women regarding the same 
statement (2.67 ± 1.30 vs. 2.57 ± 1.28, P=0.487). The mean 
scores obtained by the students in both genders and both 
fields indicated that the participants had relatively nega-
tive attitudes towards the statement “The child can meet 
the genetic or biologic mother after 18 years” (P=0.527 for 
gender groups and P=0.802 for education groups (Table 3). 

The importance of child-parent relationship
Female participants than male respondents believed that 

an oocyte recipient (the mother) naturally likes that OD child 
(4.21 ± 0.88 vs. 3.82 ± 1.07, P<0.0001). They also believed 
that the husband of the oocyte recipient (the father), natu-
rally likes the child (4.17 ± 0.91 vs. 3.79 ± 1.01, P<0.0001). 
Compared to the men, the women had a more positive at-
titude towards the two statements regarding “the child will 
naturally like the mother (oocyte recipient) if oocyte dona-
tion is disclosed” and “the child will naturally like the father 
(the husband of an oocyte recipient) if oocyte donation is 
disclosed” (3.95 ± 1.07 vs. 3.59 ± 1.02, P=0.002 and 4.08 ± 
0.96 vs3.66 ± 1.01, P<0.0001, respectively, Table 4).  
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Table 2: Attitudes towards decision making on oocyte donation

Statement Women 
Mean ± SD

Men 
Mean ± SD

P valueMedicine 
Mean ± SD

Law 
Mean ± SD

P value

I am ready to use oocyte donation treatment if there are no 
other treatments for infertility

3.33 ± 1.203.36 ± 1.140.8493.23 ± 1.183.53 ± 1.150.025*

Psychological conditions of my spouse are important for 
oocyte donation

4.31 ± 0.924.21 ± 0.990.3644.23 ± 0.994.33 ± 0.870.388

I support a decision on oocyte donation by my relatives 
or friends

2.67 ± 1.062.68 ± 1.170.9242.72 ± 1.112.58 ± 1.090.275

Donated oocyte from my sister is acceptable for me3.01 ± 1.352.58 ± 1.200.002*2.75 ± 1.302.98 ± 1.290.118
*; P<0.05 was considered significant statistically. 

Table 3: Attitudes towards disclosure or secrecy of oocyte donation

Statement Women 
Mean ± SD

Men 
Mean ± SD

P value Medicine 
Mean ± SD

Law 
Mean ± SD

P value

The donor and the recipient should be anonymous to each other 3.93 ± 1.20 3.86 ± 1.17 0.580 3.82 ± 1.19 4.05 ± 1.16 0.097

Donor’s characteristics (such as age, ethnicity, and religion) can be 
given to the recipient

4.19 ± 1.02 4.04 ± 1.01 0.165 4.11 ± 1.05 4.17 ± 0.98 0.620

Recipient‘s characteristics (such as age, ethnicity, and religion) can be 
given to the donor

3.96 ± 1.16 3.88 ± 1.06 0.532 3.89 ± 1.11 4.00 ± 1.11 0.383

The child should be aware of his/her own genetic origin after 18 years 2.67 ± 1.30 2.57 ± 1.28 0.487 2.67 ± 1.24 2.55 ± 1.38 0.421

The child can meet the genetic or biologic mother after 18 years 2.10 ± 1.15 2.18 ± 1.51 0.527 2.15 ± 1.09 2.11 ± 1.25 0.802

Table 4: Attitudes towards the parent-child relationship

Statement Women 
Mean ± SD

Men 
Mean ± SD

P value Medicine 
Mean ± SD

Law 
Mean ± SD

P value

Oocyte recipient (the mother), naturally likes the child 4.21 ± 0.88 3.82 ± 1.07 0.000* 4.02 ± 0.94 4.08 ± 1.06 0.607

The husband of oocyte recipient(the father), naturally likes the 
child

4.17 ± 0.91 3.79 ± 1.01 0.000* 3.95 ± 0.95 4.12 ± 1.00 0.105

The child naturally will like the mother (oocyte recipient) if 
oocyte donation is disclosed

3.95 ± 1.07 3.59 ± 1.02 0.002* 3.76 ± 1.03 3.86 ± 1.12 0.408

The child naturally will like the father (the husband of oocyte 
recipient) if oocyte donation is disclosed

4.08 ± 0.96 3.66 ± 1.01 0.000* 3.88 ± 0.98 3.95 ± 1.04 0.498

*; P<0.05 was considered significant statistically. 
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Discussion
The present findings revealed that law and medical 

students who participated in this study support OD as 
an alternative way of childbearing and starting a family. 
A study on attitudes of Christians and Muslims to an 
oocyte donation program in Iran also revealed that 74% 
of Christians and 59% of Muslims supported the OD for 
infertile couples (13).

Another survey on public opinion regarding OD in 
Sweden suggested that the majority of the participants 
believed that OD is a good way to help childless couples. 
However, in contrast to the findings of the present study, 
the Swedish women were more supportive of friends to 
become oocyte donors and recipients compared to the 
Swedish men (14). 

In the present study, the law students were significantly 
more in favor of this idea compared to the medical stu-
dents. Interestingly, in conservative or religious socie-
ties, such as in Islamic countries, legal rights are usually 
consistent with the religious commands or recommenda-
tions, which are obtained from religious authorities (11). 
However this type of cell donation with the purpose of 
reproduction is not permitted to be practiced in any of the 
Islamic countries (15) except for in Iran-an Islamic coun-
try, which is a theocracy and is directed by the Shia laws 
(7). Unlike Shiites, third party reproduction is forbidden 
by Sunni religious scholars. However, in all Islamic coun-
tries married couples can use and benefit from assisted 
reproductive treatment (16).

The finding that the responders thought that the oo-
cyte donor and the receiving couple should be anony-
mous (unknown) to one another was a line with ear-
lier studies (13, 17). Although anonymity would be 
preferred in OD, there has been interest among donors 
and recipients to receive information about each other 
(3, 18, 19). Similar to the results of a study by Soder-
strom-Anttila et al. (20), we found that some personal 
information, such as age, ethnicity, and religion of the 
oocyte donor, is an important factor in decision making 
by the recepient couple.  

Women also had more tendency to receiving donated 
oocyte from their sisters than men. Yee et al. (21), suggest 
that known donation will have potential challenges and 
problems due to an emotional relationship between the 
donor and the recipient. It is important to keep in mind 
that the feelings of both responsibility and guilt to recipi-
ent’s family appear by the donor with a family tie, es-
pecially when donor and recipient were sisters (22). The 
current legislation in Iran allows the donor to be anony-
mous for an OD procedure. 

Importantly, disclosure or non-disclosure of the genetic 
origin to the children is a challenging issue in OD fami-
lies (23). We observed that both medical and law students 
had a positive attitude towards child’s anonymity to the 
donor before the age of 18 years. The present study con-

firmed the previous findings, but previous findings do not 
confirm a future study (6, 13, 24). At this point, a little is 
known about the parents’ decisions on whether to disclose 
their child’s origin in OD families, but there is a general 
agreement in favor of telling the OD children about their 
origins (25).

 
In a questionnaire-based study, Laruelle et al. (22) ex-

tracted anonymity and secrecy options of recipient cou-
ples and donors from semi-structured counseling sessions 
for all those who wanted to undergo oocyte donation. The 
participants’ motivations towards the secrecy of OD to the 
child were the fear of rejection by the family or their so-
cial circle and/or by the child, the fear of stigmatization 
by the family or their social circle, the fear of weakening 
the mother-child relationship, the fear of a negative psy-
chological impact upon the child and the idea that this is 
intimate and does not concern the child. 

Motivations towards disclosure included matters such 
as to give honesty in the relationship with the child, to 
prevent accidental disclosure by others, to give the child 
potential access to his/her origins and the opportunity to 
meet the donor (specially the known donation group), and 
to avoid potential disadvantageous effects of secrecy on 
the parent-child relationship (23). 

In a study on increasing openness in oocyte donation 
families regarding disclosure over 15 years, it was con-
cluded that the professionals have more and more actively 
encouraged the parents to inform their presumptive chil-
dren of their conceptions (3). Nonetheless, the nature of 
counseling provided by the medical team and psycholo-
gists is the most important factor affecting disclosure de-
cisions (3, 26).

Surprisingly, in this study, women valued parenthood 
more than men and they believed that the OD child will 
naturally like her/his family member (the mother and the 
father or recipient couple), even if oocyte donation is dis-
closed. Since the participants of the current study were 
from two schools in the country, a more extensive study 
will on both law and medical students will help in achiev-
ing more comprehensive results. 

Conclusion

This was the first report on the attitudes of medical 
and law students towards OD in a Muslim country. The 
present findings indicated that a great majority of law 
and medical students support OD as an alternative way 
of starting a family. There is an interest amongst female 
students in donating oocytes anonymously. The major-
ity of the participants believed in the importance of the 
relationship between parents and their child. They were 
concerned about the oocyte recipient family loving their 
OD child and vice versa naturally. We truly believe that 
these studies may potentially influence the law and medi-
cal students in a positive manner.  

Attitude towards OD
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Abstract 
Background: Many infertile couples experience psychological distress and suffer from impaired quality of life. Gen-
erally, when couples are dealing with uncontrolled events such as infertility, it is important to manage it well and to 
use the suitable coping style; so this can represent an example of attribution style. The purpose of this study is to 
investigate the quality of life, relationship beliefs and attribution style in infertile couples. 

Materials and Methods: This cross-sectional study consisted of 50 infertile couples, who were at least 18 years of age 
and could read and write in Persian. Participants provided demographic and general characteristics and completed the 
quality of life (SF-12), relationship belief inventory (RBI) and attribution style (ASQ) forms. Data was analyzed by the 
paired t test, Pearson correlation tests and multiple linear regression analysis, using SPSS version 22 statistical software. 

Results: Overall, 50 infertile couples participated in our study. The males had a significantly higher score for quality 
of life compared to the females (P=0.019). In RBI subscales except “Disagreement is Destructive” all others signifi-
cantly higher in wives than husbands. All subscales of RBI had a negative correlation with the quality of life. The 
quality of life had a significant correlation with positive internal (r=0.213, P=0.033). The adjusted regression model 
showed that the quality of life for males was higher than in females (β=-3.098, P=0.024).

Conclusion: The current data indicate that in infertile couples, the husbands have a higher quality of life in comparison 
to their wives. Also, all subscales of relationship beliefs have a negative correlation with the quality of life, but in at-
tribution style, just internal attribution style for positive events is associated with the quality of life. In general, there is 
a correlation between relationship beliefs and the quality of life in infertile couples.
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Introduction 
It is known well Having children has always been con-

sidered as a major sociocultural value in many societies 
(1). Prevalence of infertility is currently estimated at 9% 
worldwide (2), and affects approximately 2.5% of the 
Iranian population (3). Infertility could lead to serious 
emotional problems and psychological stress (4-7). It po-
tentially has negative impact on marital happiness, sexual 
satisfaction and the general quality of life (8-11). Gener-
ally, the quality of life is affected by a person’s physical 
health, psychological condition, social constraints and 
personal belief (12, 13), the latter being a key determinant 
in the quality of the relationship between spouses (14).  

Rational relationship is the most common problem ex-
plained by dissatisfied couples. Many mental health issues 
occur if spouses not to speak about or meet their needs (15). 
A number of studies have shown that there is a negative as-
sociation between irrational believes and marital satisfac-
tion (16-18). When infertile couples are dealing with this 

uncontrolled event, it is very important how to evaluate it 
in order to use a suitable coping style; so this can represent 
an example of attribution style. Peterson and Seligman (19) 
argue the causal styles in three main attribution dimensions 
as (internality versus externality), (globality versus speci-
ficity) and (stability versus instability).

Attribution style theory provides a framework for un-
derstanding the causal statements that individuals explain 
their own behavior as well as the behavior of others (20). 
Based on this theory, when individuals tend to interpret 
negative events to internality (self), globality and stability, 
they are more prone to experience mental problems (21). 
Some studies suggest that individuals with depression tend 
to use internal attributions for negative events (20, 22). 

Therefore, it is import to know how relationship beliefs 
and attribution styles can impact on one’s quality of life. 
To our knowledge, this represents the first study to exam-
ine this relationship in infertile couples. The aim of this 
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study is to investigate the connection between the quality 
of life based on relationship beliefs and attribution styles 
in infertile couples.

Materials and Methods
A cross-sectional study was conducted on infertile cou-

ples who referred to the Royan Institute, a specialty infer-
tility clinic in Tehran, the capital of Iran, between January 
and February 2014.  Correlation sample size formula with 
a 0.4 correlation between variables from same study and 
was used to find an optimal sample size. The sample size 
with a confidence interval of 95%, power of 80%, and 
with a significance level of 0.05, was estimated to be 50 
couples (50 males and 50 females). The sampling method 
was available sampling. The inclusion criteria were being 
18 years or older, having a history of infertility, and being 
able to read and write in Persian.

The study was approved by the Ethics Committee of 
Royan Institute. Aims of the study and the confidential-
ity of the data were clearly explained for all participants. 
Eligible individuals were also assured that acceptance or 
refusal to participate in the research had no influence on 
their treatment procedures. Voluntarily filling the ques-
tionnaire was considered as consent.

Instruments
Demographic

The demographic questionnaire include age (years), 
educational levels (under diploma,under diploma and 
academic), type of infertility (male factor, female factor, 
unknown, both), duration of infertility (year), duration of 
marriage (year).

12-Item Short-Form Survey (SF-12)

The quality of life (the short form health survey) SF-
12 used in our study is a Persian version of the SF-36 
instrument. The SF-12 was developed in 1996 by Ware 
et al. (23) in English as part of the International Qual-
ity of Life Project Assessment, a shorter alternative to the 
SF-36, and was translated subsequently into Persian and 
other languages. In the Persian version of SF-12 validated 
in 2007 by Montazeri et al. (24), Cronbach’s alpha coef-
ficient (to test reliability) was 0.85, and intraclass correla-
tion coefficient (ICC) was 0.90. Cronbach’s alpha coef-
ficient in this study was 0.77. The SF-12 questionnaire 
was used as a common tool for evaluating the quality of 
life of infertile couples (25). The SF-12 is comprised of 
eight subscales: physical functioning, physical role, bod-
ily pain, general health, vitality, social functioning, emo-
tional role, and mental health. These were summarized 
into two scales: a physical component score (PCS) and a 
mental component score (MCS), in accordance with the 
guidelines for the SF-12 instrument. Both scores ranged 
between 12 and 48, with a higher score indicating better 
health. These SF-12-based summaries have been shown 
to reproduce accurately both PCS and MCS, which have 

been derived from the full SF-36 (26).

Relationship Belief Inventory 

Relationship Belief Inventory (RBI) questionnaire was 
published in 1981 by Eidelson and Epstein (26). It is a 40-
item self-report instrument and contains disagreement is de-
structive (D), partners cannot change (C), and mindreading 
is expected (M), sexual perfectionism (S) and sexes are dif-
ferent (MF). By summing questions for each subscales, the 
score of each subscale was calculated. In the Persian version 
of RBI, which was validate by Mazaheri and Pooretemad in 
2001 (27), Cronbach’s alpha coefficient was 0.75 and ICC 
was 0.78. Higher scores indicate a worse relationship belief. 
Cronbach’s alpha coefficient of total score in this study was 
0.80 and Cronbach’s alpha coefficients were 0.60, 0.75, 0.62, 
0.67, 0.71 for D, M, C, S and MF respectively.

Attribution Style Questionnaire

The Attribution Style Questionnaire (ASQ) was built 
in 1982 by Peterson et al. (28). This questionnaire con-
tains hypothetical situations split equally into positive AS 
for (a) good affiliative and (b) good achievement-related 
situations, and negative AS for (a) bad affiliative and (b) 
bad achievement-related situations. Respondents rated 
each causal attribution on three 7-point scales: i. Internal-
ity-externality, ii. Stability-instability, and iii. Globality-
specificity. Internality, stability, and globality are usually 
simply summed to derive composite positive attribution 
style and composite negative attribution style. Cronbach’s 
alpha coefficient of total score in this study was 0.72 and 
cronbach’s alpha coefficients were 0.62, 0.71 and 0.76 for 
internality, stability, and globality respectively.

Statistical analysis

Statistical analysis were performed using the Statistical 
Package for the Social Sciences; SPSS V.22.0 for Win-
dows (IBM SPSS V.22.0.0). Continuous variables were 
expressed as mean ± SD and categorical variables as fre-
quencies (%). Normality of the variables was checked 
with Kolmogorov-Smirnov Test. Pearson correlation co-
efficient was used to examine the relationship between 
study variables, and paired t test was used to evaluate the 
difference between male and female data (wives and hus-
bands). Finally, multiple linear regression analysis was 
performed by controlling confounders. P<0.05 was con-
sidered statistically significant. 

Results
Participants characteristics

In this study, 50 infertile couples consisting of 50 (50%) men 
and 50 (50%) women participated. The mean age was 33.30 
± 5.13 for males and 28.94 ± 5.26 for females (P<0.001). 
Amongst the participants 35 individuals (35%) had an aca-
demic education. According to the cause of infertility, 49 cou-
ples (49%) involved in male factor infertility, 8 (8%) female 
factor, 7 (7%) both and 36 (36%) unknown. The mean dura-
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tion of infertility was 4.7 ± 3.84 years and the mean duration 
of marriage was 6.8 ± 3.89 years in the participants (Table 1).

Table 1: Demographic characteristics of the infertile couples 

P valueFemale 
Mean ± SD 
or n (%)

Male Mean 
± SD or n 
(%)

<0.00128.94 ± 5.2633.30 ± 5.13Age (Y)
0.017Education

33 (66)33 (66)     Under diploma/ Diploma
13 (34)17 (34)     Academic

Cause of infertility
49 (49)     Male factor
8 (8)     Female factor
7 (7)     Both
36 (36)     Unknown
4.7 ± 3.84Duration infertility
6.8 ± 3.89Duration of marriage

Univariate analysis
The mean score for the quality of life was significantly 

different between wives and husbands and it was higher 
in husbands than wives (P=0.019, Table 2). 

Between the factors of RBI questionnaire, Mindreading is 
Expected (M), Partners Cannot Change (C), Sexual Perfec-
tionism (S) and Sexes Are Different (MF) were significantly 
different between wives and husbands and they were all high-
er in wives than in their husbands (P=0.008, 0.001, 0.035 and 
0.010 respectively). The husbands had a relatively higher score 
of Disagreement is Destructive (D) compared to their wives, 
but the difference was not significant (P=0.152). Overall, the 

wives expressed a higher mean total RBI compared to their 
husbands and the overall difference was significant (P=0.002). 
In the attribution style questionnaire, the scores for negative 
internality and cynical attributions were not significantly dif-
ferent among males and females have a higher mean score in 
husbands compared to their wives but not significant. Also, 
there was no significant difference between males and females 
with regard to casual attribution categories. 

Table 2: SF-12, RBI and ASQ subscales between couples

P value*Female 
Mean ± SD

Male
Mean ± SD

0.019*34.64 ± 5.4538.02 ± 5.12SF-12
RBI subscales

0.15218.74 ± 4.6019.90 ± 4.19     Disagreement is destructive
0.00824.16 ± 5.2821.90 ± 3.89     Mindreading is expected
0.00121.90 ± 6.0918.44 ± 6.24     Partners cannot change
0.03525.48 ± 6.6122.68 ± 7.79     Sexual perfectionism
0.01020.44 ± 5.2417.48 ± 7.55     Sexes are different
0.002110.72 ± 20.31100.40 ± 21.94     Total

ASQ subscales
0.4483.79 ± 1.064.18 ± 1.15     Negative internal
0.7025.08 ± 1.014.75 ± 1.17     Positive internal
0.1793.89 ± 0.823.81 ± 0.81     Negative stability
0.4084.87 ± 1.044.78 ± 0.99     Positive stability
0.2004.04 ± 0.893.82 ± 1.26     Negative public

0.5734.79 ± 1.074.58 ± 1.34     Positive public
0.24411.72 ± 1.7211.81 ± 1.92     Cynical attribution
0.26314.75 ± 2.6014.12 ± 2.98     Optimistically attribution

RBI; Relationship Belief Inventory, ASQ: Attribution Style Questionnaire, SF-12: 12-Item 
Short Form Survey, and *; Paired t test.

Table 3: The relationship of SF-12 with RBI and ASQ subscales

1 2 3 4 5 6 7 8 9
1. SF-12 1 0.380* 0.210* 0.119 0.101 0.206* 0.386**

2. Disagreement is destructive 0.380** 1 0.319** -0.012 0.191 0.202* 0.663**

3. Mindreading is expected 0.210** 0.319** 1 -0.151 0.082 0.097 0.490**

4. Partners cannot change 0.119 -0.012 -0.151 1 0.195 0.257* 0.456**

5. Sexual perfectionism 0.101 0.191 0.082 0.195 1 -0.027 0.487**

6. Sexes are different 0.206* 0.202* 0.097 0.257* -0.027 1 0.600**

7. Total 0.386** 0.663** 0.490** 0.456** 0.487* 0.600** 1

1. SF-12 1 0.061 0.213* -0.166 0.110 -0.029 0.118 -0.054 0.175
2. Negative internal 0.061 1 0.100 0.144 -0.127 -0.031 -0.135 0.661 -0.065
3. Positive internal 0.213* 0.100 1 -0.226 0.561** 0.265* 0.644** 0.120 0.876**

4. Negative stability -0.166 0.144 -0.226* 1 -0.017 0.010 -0.099 0.540 -0.138
5. Positive stability 0.110 -0.127 0.561** -0.017 1 0.125 0.466** -0.009 0.786**

6. Negative public -0.029 -0.031 0.265* 0.010 0.128 1 0.526 0.586** 0.378*

7. Positive public 0.118 -0.135 0.644** -0.099 0.466** 0.526** 1 0.189 0.855**

8. Cynical attribution -0.054 0.661** 0.120 0.540** -0.009 0.586** 0.189 1 0.126
9. Optimistically attribution 0.175 -0.065 0.876** -0.138 0.786** 0.378** 0.855** 0.126 1

RBI; Relationship Belief Inventory, ASQ; Attribution Style Questionnaire, SF-12; 12-Item Short Form Survey, r; Pearson correlation coefficient, *; P<0.05, and **; P<0.001
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Correlations among study variables 
Additionally, bivariate correlations were conducted 

among subscales of two questionnaires (RBI and ASQ) 
with the score of quality of life (SF-12), as shown in Ta-
ble 3. In subscales of the RBI questionnaire, D, M, C, S, 
MF and a total of RBI were positively correlated with the 
total score of quality of life, but only D, M, S and the to-
tal score of RBI had a significant correlation. In addition, 
positive internality was directly and significantly corre-
lated with total score of SF-12 (P=0.033).

Multiple linear regression analysis
For the quality of life, the enter method was used as 

a covariate selection method, in step 1, demograph-
ics and subscales of RBI ad ASQ entered to model, sex 
and “Disagreement is Destructive” were significantly 
related to quality of life (β=-3.098, P=0.024 and 0.254, 
P=0.023 respectively).  When gender, education, duration 
of marriage, duration of infertility, subscales of RBI and 
subscales of ASQ were in the quality of life model, the 
model adjusted R2 was equal to 0.134. On the other hand, 
variance inflation factor (VIF) and tolerance of variables 
showed the model does not have collinearly.  In step 2, 
sex and “Disagreement is Destructive” entered to model 
“Disagreement is Destructive” was positively correlated 
with the quality of life (β=0.319, P=0.001) and gender was 
negatively correlated with the quality of life. (β=-2.499, 
P=0.001) When sex and “Disagreement is Destructive” 
were in model, there was an improvement in the model 
(adjusted R2=0.176, P<0.001, Table 4).

Table 4: The results of hierarchical multiple linear regressions, including 
factors related to the quality of life

Quality of life
B SE Beta P

Step 1:
0.024 -0.282 7.986 -3.098 Sex (female vs. male)
0.307 1.225 1.225 1.260 Education (educated vs. under 

diploma/diploma)
0.739 -0.071 0.303 -0.101 Duration of marriage
0.633 0.101 0.305 0.146 Duration of infertility 
0.385 -0.135 0.152 -0.133 Age
0.023 0.257 0.110 0.254 Disagreement is destructive
0.349 0.102 0.129 0.121 Mindreading is expected
0.714 0.041 0.130 0.048 Partners cannot change
0.680 0.044 0.133 0.055 Sexual perfectionism
0.631 0.054 0.113 0.055 Sexes are different
0.914 0.012 0.538 0.058 Negative internal
0.819 -0.070 1.532 -0.351 Positive internal
0.869 0.018 0.751 0.125 Negative stability

0.450 -0.147 1.049 -0.797 Positive stability
0.523 -0.079 0.627 -0.402 Negative public
0.242 0.118 0.458 0.539 Positive public
0.593 -0.054 0.307 -0.165 Cynical attribution

Table 4: Continued

0.3470.3780.7900.747Optimistically attribution

Adjusted R2=0.134, F=1.958, P=0.026Model characteristics
Step 2:

0.018-0.2271.036-2.499Sex (female vs. male)
0.0010.3230.0930.319Disagreement is Destructive

Adjusted R2=0.176, F=11.561, P<0.001
B; Unstandardized coefficient, SE; Standard error, Beta; Standardized coefficient, and 
R2; Coefficient of determination.

Discussion
Our results revealed that husbands have a higher quality 

of life in comparison to their wives and generally males 
have a higher quality of life than females. In the Iranian 
culture, the paternalistic beliefs for fertility and the lack of 
social and economic supports for many women are some 
factors that may amplify the psychological problems of 
infertile women. Based on cultural conditions, such wom-
en are more likely to be under mental and emotional pres-
sures (29). The results presented here are in line with pre-
vious studies that had shown that males reported a higher 
quality of life than females (25, 30-32). 

Our study about factors related to relationship beliefs 
showed that the wives expressed a higher mean score in 
relationship beliefs than their husbands, meanings that 
wives had unreasonable relationship beliefs compared to 
their husbands. Also, our results indicated that relationship 
beliefs negatively correlate with the quality of life except 
for “Disagreement is Destructive” subscale, which is posi-
tively correlated with the quality of life. Many couples be-
lieve that if they oppose to their spouses, it is destructive 
and makes them more compatible with marital life, and as 
a result, their quality of life goes up. Irrational beliefs were 
positively related to different types of distress, such as gen-
eral distress, anxiety, depression and anger (33).

A previous study reported that irrational beliefs relate 
to health-related quality of life (34, 35). The result of 
this study is nearly in line with another previous study in 
marital satisfaction, which reported a correlation between 
marital dissatisfaction and unreasonable relationship be-
liefs (15, 36). The results of this study also revealed that 
only one n internal attribution style for positive events 
was associated with the quality of life and the remaining 
dimensions of attribution style (ASQ total score, global 
and stable causal attributions of negative and positive 
events) did not display a significant relationship with the 
quality of life. Goli et. al. (37) have examined the roles of 
locus of control and attributional style in coping strategies 
and the quality of life between patients with cancer. The 
results from their study approved a positive correlation 
among optimistic attributional style and the quality of life.

A study reported that attribution style was significantly 
associated with psychopathology scores as the patients 
that tend to internalize, showed greater overall psychopa-
thology (20). Also, a number of studies have shown that 
individuals with depression tend to excessively use inter-
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nal attributions for negative events (38, 39). Therefore, 
attribution styles are useful for social cognitive predictors 
and psychosis improvement. Since the relationship beliefs 
have an essential role in satisfaction or dissatisfaction of 
life, we can change the attribution styles to improve psy-
chosis disorders. It means that changing these beliefs can 
help couples to have longer and happier marital lives. 

Finally, there is a need to educate infertile couples, so 
that they have realistic expectations, successful relation-
ships and good quality of life. These could be provided 
with the help of the couple’s therapists, family life educa-
tors, or psychologists. The findings of this study enable 
us to design and analyze future studies, which will have 
larger sample sizes from multiple infertility centers, with 
improvements.

Conclusion
The results of the current study indicate that in infertile 

couples, men have a higher quality of life in comparison 
to their wives. Also, all subscales of relationship beliefs 
have a negative correlation with the quality of life. How-
ever, in attribution style only internal attribution style for 
positive events was associated with the quality of life. In 
general, there is a correlation between relationship beliefs 
and the quality of life in infertile couples. 
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Abstract 
Background: Infertility is a major and problem influencing different aspects of couples life, especially those of 
women. Sexual dysfunction is the silent partner of infertility. This study aimed to identify the above-mentioned factors 
to make necessary decisions and perform efficient interventions to improve the sexual health of infertile women. This 
study investigated the factors influencing sexual dysfunction in infertile women in Mashhad, Iran.

Materials and Methods: This cross-sectional study was conducted on 85 infertile women visiting governmental 
Infertility Clinic and Research Center in Mashhad, Iran. The convenience sampling method was used in this study. 
The research tools included a demographic and infertility information form, a sexual self-efficacy questionnaire based 
on Schwarzer’s General Self-Efficacy Scale, Female Sexual Function Index (FSFI), and Evaluation and Nurturing 
Relationship Issues, Communication, and Happiness (ENRICH) Marital Satisfaction Scale. The descriptive statistical 
tests and logistic regression method were used to analyze data.  

Results: The mean age of women was 31.18 ± 5.56 years old. The majority of participants (36.7%) had higher educa-
tions, and 60% of them were housewives. Most of their husbands (49.4%) were self-employed. The mean period of 
infertility awareness was 6.02 ± 4.47 years, and the mean period of infertility treatment was 4.11 ± 4.46 years. The 
following variables influenced the sexual function of infertile women: sexual self-efficacy, sexual satisfaction, marital 
satisfaction, the educational level of both wife and husband, income, satisfaction with spouse appearance, and the high 
costs of infertility treatment.

Conclusion: The findings indicated that some factors such as sexual self-efficacy, marital satisfaction, sexual satisfac-
tion, education, and cost of infertility treatment are associated with sexual function in infertile women. 
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Introduction 
Infertility is be defined as being unable to become preg-

nant after having regular sexual contacts for one year 
without using contraceptive methods (1, 2). Infertility is 
a health issue in today’s world. According to the statistics 
published by the World Health Organization on January 
16, 2013, in developed countries one out of every four 
couples is suffering from infertility (3). In general, male 
factor, female factor, joint factor and unknown factor ac-
count for 30-40%, 40-50%, 10-20% and 5-10% of infer-
tility cases, respectively (4). Infertility is observed in 10-
15% of American couples (5). 

Several studies have been conducted on infertile cou-
ples in Iran. In an epidemiological study in 2004, the 

prevalence of infertility was reported 24.9% in Iranian 
women of 19 to 49 years old (6). According to the sta-
tistics presented by Iran’s Ministry of Health and Medi-
cal Education in 2009, the prevalence of infertility was 
estimated to be 20.2% in Iran (7). Sexual dysfunctions 
comprise a heterogeneous group of disorders that are typi-
cally characterized by a clinically significant disturbance 
in a person’s ability to respond sexually or to experience 
sexual pleasure (8). Sexual problems are highly prevalent 
in women. In the United States, approximately 40% of 
women have sexual concerns and 12% report distressing 
sexual problems. Female sexual dysfunction takes differ-
ent forms, including lack of sexual desire, impaired arous-
al, inability to achieve orgasm, pain with sexual activity, 
or a combination of these issues (9).
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The most important causes of sexual dysfunction in wom-
en include lack of desire, excitement disorders, lack of or-
gasm, dyspareunia and vaginism. The prevalence rates of 
sexual dysfunction are 40 and 19.6% in the US and Sweden 
respectively (2). Since an active and effective sexual contact 
can increase the chance of fertility, it is believed that sexual 
dysfunction has a more marked impact on infertile women 
rather than fertile women (10). Sexual dysfunction is asso-
ciated with infertility. It is caused by the reduction or lack 
of sexual activity. Sexual dysfunction is usually created or 
intensified during the diagnosis and treatment of infertility. 
In fact, sexual dysfunction is the silent partner of infertility. 
It prevents effectiveness treatment of infertility (11). 

Sexual behavior disorders can be a prior cause of infertil-
ity. Generally, infertile couples seek treatment for infertility 
instead of searching for deeper problem in their sexual rela-
tionships (12). It was reported that many infertile women suf-
fer from one of the different types of sexual dysfunction (13). 
Many factors can influence sexual dysfunction. The physical 
factors include the ages of husband and wife, BMI, physical 
activities, etc. The mental-emotional factors include feelings 
for a sexual partner, sexual self-efficacy, self-confidence, the 
mental image of body, the feeling of sexual attraction, etc. 
Finally, the social factors include the educational levels of a 
women and her husband, occupation, duration of marriage, 
the quality of spousal relationships, socioeconomic status, 
substances abuse, etc. (14). Many couples believe that con-
ception is the only result of a sexual relationships; otherwise, 
this relationship is fruitless (15). 

Since fertility is regarded as a value in Iranian culture and 
notions, infertility questions the individual and social com-
petencies of women, i.e. the feelings of maternity and spous-
al values); therefore, a women’s entire marital and sexual 
relationships with her husband will be affected. Given the 
importance of identifying the factors influencing sexual dys-
function in infertile women, the current study employed a 
modern approach using statistical models to investigate the 
subject. This study aimed to identify the above-mentioned 
factors to make necessary decisions and perform efficient in-
terventions to improve the sexual health of infertile women. 
This study investigated the factors influencing sexual dys-
function in infertile women in Mashhad, Iran.

Materials and Methods
In this cross-sectional study, type I error (Zα=1.96) and 

the statistical power (Zβ=1.28) were taken into account to 
select 85 infertile women as the population sample. The 
following formula was used for sampling: 
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The convenience sampling method was employed to se-
lect the participants from the women visiting Montasarieh 
Infertility Clinic and Research Center in Mashhad, Iran. The 
Ethics Committee of Shahid Beheshti University of Medical 
Sciences approved this study (approval No. 2881/116). All 
participants received information about the purpose of this 
study and gave their verbal informed consent to participate. 

The participants were aged between 20 and 45 years old. 
Participants, did not suffer from any physical, mental, or 
medical problems. They were not addicted to any substanc-
es or alcohol. The information collection tools included an 
informational form with demographic and infertility in-
formation and Female Sexual Function Index (FSFI) and 
at demographic variables included age, mental and physi-
cal status, surgery history, medication and drugs, having a 
child or foster child. Infertility variables were duration of 
infertility and treatment, cause of infertility, kind of treat-
ment, hope for cure, cost of treatment, and information 
about sexual relationship sexual. FSFI is one of the gold 
standard for female sexual dysfunction (FSD) assessment 
and in this study, the nominal and content validities of FSFI 
were re-evaluated by obstetricians and gynecologists, psy-
chologists, midwives, and health education experts. 

The reliability of this index was determined 0.9 through 
a retest. The researcher obtained the information from 
participants individually. The standard FSFI includes 19 
items regarding sexual desire, sexual excitement, dys-
pareunia, and the inability to reach orgasm. Each item has 
five choices. According to the scoring system, a score be-
low 28 indicates a poor sexual function, whereas a score 
between 28 and 36 shows a desirable sexual function 
(9). Sexual self-efficacy questionnaire developed based 
on Schwarzer’s General Self-Efficacy Scale includes 10 
items. Each item has three choices. Following comple-
tion of the questionnaire, a score of -0-10- was considered 
low, -10-20- moderate and -20-30- high efficacy (16). 

ENRICH Marital Satisfaction Scale includes 47 items re-
garding idealistic distortion, marital satisfaction, personality 
issues, communication, conflict resolution, etc & with 5-Lik-
ert scale. According to the scoring system, a score below 30 
indicates very poor satisfaction, -30-40- poor satisfaction, 
-40-60- moderate satisfaction, -60-70- high satisfaction and 
above 70 very high satisfaction (17). Then the descriptive-
analytical tests were used to analyze the results. Finally, 
the logistic regression method was employed to investigate 
the relation between influencing and predicting factors and 
sexual function in infertile women, because sexual function 
possesses qualitative variables with two state (undesirable=0 
when sexual function less than 28 according FSFI and desir-
able=1 when sexual function is between 36-28). 

Results

Infertile women were investigated with respect to de-
mographic characteristics (Table 1). The mean age of 
infertile women was 31.18 ± 5.56 years old, and 32% of 
them were aged between 26 and 30 years old. The cause 
of infertility was the female factor in 28 participants 
(32.9%), the male factor in 24 participants (28.3%), joint 
factor in 15 participants (17.6%), and unknown factor in 
15 participants (17.6%). Moreover, three of them (3.5%) 
visited the clinic for the first time. The average dura-
tion of diagnosed infertility was 6.02 ± 4.47 years, and 
the average duration of infertility treatment was 4.11 ± 
4.41. Furthermore, 54.1% of infertile women reported 
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high levels of marital satisfaction, and 60% of them (51 
participants) reported medium self-efficacy in their sex-
ual relationships. 71.8% of infertile women show poor 
sexual performances (Table 2). 

Table 1: Distribution of some demographic variables among infertile women

n (%)Variable

23 (34.0)
Education
    Primary education

25 (29.4)    High school
31 (36.7)    Higher education 

31 (36.55)
Husband education
    Primary education      

26 (30.6)    High school
28 (32.9)    Higher education

60 (70.6)
Job
    Housewife

25 (29.4)    Practitioner    

22 (25.9)
Income
    Less than 1,700,000,0 Rials  

62 (72.9)    Equal to  1,700,000,0 Rials
1 (1.2)    More than 1,700,000,0 Rials

Table 2: "Number and percent" of sexual function among infertile women

n (%) or mean + SDVariable
24 (28.2)
61 (71.8)
25.93 + 4.32

Sexual function   desirable 
Sexual function   undesirable 
Total score of sexual function 

Table 3 indicated some infertility information. Based on 
the logistic regression model, the following variables influ-
enced social function: sexual self-efficacy, sexual satisfac-
tion, marital satisfaction, couple satisfaction with spouse ap-
pearance, and the high costs of infertility treatment (Table 4). 

Table 3: Distribution of some infertility information

n (%)Variable

67 (78.8)
Using of ART
    Yes

18 (21.2)    No

25 (30.6)
ART
    IUI

21 (24.7)    IVF
20 (23.5)    Ovulation and intercourse
18 (21.2)    None

57 (67)
Hope for a cure
    Yes

26 (30.6)    Somewhat
2 (2.4)    No

58 (68.2)
The cost problem
    Yes

21 (24.7)    Somewhat
6 (7.1)    No

ART; Assisted reproductive technology, IUI; Intrauterine inseminations, and 
IVF; In vitro fertilization.

Table 4: Regression logistic of related factors of sexual function

P valueOR (CI)Related factor
0.0113.77 (1.74-10.89)    low
0.004.16 (2.35-7.33)    Average
-1    High
0.003.78 (2.19-6.51)    No
-1    Yes

Sexual satisfaction
0.005.52 (2.66-11.43)    No
-1    Yes
0.003.42 (1.70-6.94)    Primary education
0.001.89 (1.04-3.41)    High school
-1    After high school
0.012.95 (1.40-6.20)    Primary education
0.003.12 (1.73-5.61)    High school
-1    After high school
0.0010.31 (3.03-34.99)    Less than 1,700,000,0 Rials
0.004.20 (1.56-11.31)    Equal to 1,700,000,0 Rials
--    More than 1,700.000.0 Rials
0.005.14 (1.50-17.64)    No
-1    Yes
0.004.67 (1.75-12.44)    No

1    Yes
0.312.66 (0.39-17.91)    Yes
0.018.54 (1.38-52.73)    Somewhat

1    No
OR; Odds ratio and CI; Confidence interval

Discussion
This research indicated that 71.8% of infertile women 

were suffering from sexual dysfunction. Regardless of the 
duration and causes, infertility causes mental health and 
sexual problems and infertile women suffer from these 
conditions more than fertile women (16). Previous stud-
ies indicate that sexual self-efficacy is related to sexual 
function, as individuals with a poor sexual self-efficacy 
and individuals with average sexual self-efficacy face 
problems in sexual function fourteen times and five times 
more than individuals with high sexual self-efficacy, re-
spectively. 

In 2013, Champion and et al. (17) conducted a study en-
titled sexual self-efficacy and marital satisfaction on 194 
university students. They showed that sexual satisfaction 
referred to an individual’s pleasure from the type of sexual 
relationships. Also, the concept of marital-sexual satisfac-
tion depends on an individual’s perception of self-efficacy 
whether as sexual activity satisfaction or emotional satis-
faction. According to another study, self-efficacy and self-
confidence should increase in sexual issues to have better 
and healthier sexual functions (18). Previous investigations 
indicated that marital satisfaction was significantly related 
to sexual function. In other words, sexual satisfaction can 
result in fewer complaints made by women with sexual 
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disorders (19). In fact, a sexual partner’s behavior, sexual 
adequacy, and martial life status influence sexual function. 

Women having happy and exciting relationships with 
their husbands experience sexual disorders less often. 
They feel more self-confident and think that their hus-
bands like their bodies; therefore, they feel that they are 
more sexually attractive to their husbands. On the other 
hand, women having negative attitudes towards their bod-
ies are nervous in private and romantic relationships with 
their husbands. Such women are not sure about having 
sexual activities (20-22). The results of this study indicate 
that satisfaction with spouse appearance improves sexual 
function by five times in both men and women. Likewise, 
Kalra et al. (23) stated that the shape of body is one of the 
factors influencing the emergence of sexual dysfunction. 
Moreover, this study indicated a relation between educa-
tional attainment and sexual function. As individuals with 
high school diplomas or lower educations face sexual 
dysfunction problems three times more than the individu-
als with higher educations. 

Fajewonyomi et al. (24) indicated that women with higher 
educations would face sexual dysfunction less often. In fact, 
higher educational attainments increase the chance that indi-
viduals can speak about their sexual problems or their spous-
es. Training and high educational attainments are necessary 
to have desirable and normal sexual activities (25). 

Income is another effective factor (22). To confirm this 
statement, the results of this study showed that low-income 
individuals face sexual problems four times more than 
high-income individuals. Moreover, Audu (26) indicated 
that income would influence sexual function. Also, Cayan 
et al. (27) suggested low income as a risk factor for the 
emergence of sexual dysfunctions. Difficulty in provid-
ing the costs of infertility treatment increases the chance 
of sexual dysfunction by nine times. Similarly, Mollaiy 
nezhad et al. (28) stated that sexual dysfunction was sig-
nificantly related to the duration of infertility treatment, 
treatment costs, the number of unsuccessful pregnancies, 
and the hope for successful treatment. Likewise, Noorani 
et al. (29) and Karamidehkordi and Latifnejad Roudsari 
(30) showed that infertile women whose husbands helped 
them during treatment and covered the costs, experienced 
better marital and sexual satisfaction. One of our research 
limitations was inclusion of women with primary infertil-
ity. In addition, the infertile women were selected from 
only one infertility clinic in Mashhad, we used self-report 
scales and clinician rated psychological parameters.

Conclusion
The finding indicated that some factors such as sexual 

self-efficacy, marital satisfaction, sexual satisfaction, ed-
ucation, cost of infertility treatment are associated with 
sexual function in infertile women. 
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Abstract 
Background: Infertility is a common clinical problem. Psychological adjustment to infertility refers to changing the 
viewpoint and attitude of an infertile person toward infertility problems, treatments and possible outcomes. The present 
study aims to prepare a valid and reliable scale for assessing the psychological adjustment to infertility, by determining 
the cultural adaptation, validity and reliability of the Persian version of the Fertility Adjustment Scale. 

Materials and Methods: This is a cross-sectional study performed to localize and validate the Fertility Adjustment 
Scale, in which 40 infertile women and 40 healthy subjects (fertile or having children) were detected by a gynecolo-
gist and the subjects who completed the Fertility Adjustment Scale (FAS) questionnaire were recruited. This study had 
four steps: in the first step, the literature was reviewed, in the second step, the scale was translated, in the third step, the 
content and construct validity indicators were calculated, and in the fourth step, reliability of the scale was validated.  

Results: The mean (± SE and range) of fertility adjustment total scores in the infertile group and the control group were 
43.2 (1.2 and 27-57) and 42.3 (1.5 and 18-57), respectively (P=0.623). The content validity was good according to Con-
tent Validity Index score (0.7-0.8). A two-component structure was extracted from factor analysis which approximately 
justifies 52.0% of the cumulative variations. A Cronbach’s alpha value of 0.68 showed moderate reliability.

Conclusion: The results of this study revealed that the infertility adjustment scale is a useful tool for the analysis of psy-
chological reactions towards infertility problems and evaluation of the consequences of treating this social-clinical problem.
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Introduction 
As a natural stage of life and one of the most impor-

tant aims of each marital bond, fertility, reproduction and 
breeding are considered the basis of human survival (1, 
2). Fertility is a physiological process in living creatures, 
which also involves social and mental dimensions of hu-
man life (2). Infertility is defined as the inability to get 
pregnant after one year or more of regular unprotected 
sexual intercourse during the menstrual fertility cycles, 
without using contraceptive methods (1, 3, 4).

Infertility is a common clinical problem which, as es-
timated by the World Health Organization (WHO), has 
affected about 60 to 80 million couples all over the world 
and its prevalence is estimated to be around 10 to 15%, 
worldwide. Meanwhile, this problem is more prevalent 
in developing countries (1, 5-7). A meta-analysis on the 
prevalence of infertility in Iran showed that its prevalence 
was about 13.2% in Iran, the lowest rate being 2.8% in 
2001, and the highest being 24.9% in 2010 (8). Also, a 

study in 2015 found a prevalence of 17.3% for primary 
infertility in Iranian couples (9).

Having the features of a traumatic event including the 
length of time, complicated condition, unpredictability 
and uncontrollability, infertility creates a full-scale crisis 
in the lives of infertile couples, and has been described as 
a global health problem with physical, mental and social 
dimensions (6, 10). 

The person who is not able to have children or experi-
ence the natural reproduction process is called “infertile” 
and this may trigger psychological problems especially in 
the Iranian culture where parents and relatives have a key 
role in the couple’s life; under this condition, infertility 
can be considered as one of the worst experiences of life 
(6, 7, 10). Infertile people experience depression, grief, 
fear, inefficiency, lack of control, and high levels of anxi-
ety and guilt, and they are concerned about their body and 
sexual function disorders all of which are the symptoms 
of lack of fertility problems adjustment (6, 11, 12). 
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Most Iranian infertile couples face a type of stigma and 
consider themselves as a misfit in the community due to 
the inability to have their own children (13, 14). Sultan 
and Tahir (7) studied the psychological consequences of 
infertility in 400 couples (200 fertile and 200 infertile 
couples), samples were randomly selected from different 
cities in Pakistan. The results showed that fertile couples 
have lower levels of depression, aggression and anxiety, 
but higher levels of self-esteem and marital satisfaction 
than infertile couples. Since most infertile couples, espe-
cially those under-treatment, are reported to have psycho-
logical problems, the couples’ psychological problems 
should also be considered in medical treatments and in-
terventions (13, 15).

Adjustment to infertility refers to changing the view-
point and attitude of an infertile person towards infertili-
ty problems, treatments and possible outcomes. Fertility 
Adjustment Scale (FAS) was introduced by Glover et al. 
(14) to evaluate the psychological adjustment to fertility. 
The results showed satisfactory reliability and validity 
of the scale. In addition, Arslan and Okumuş (16) local-
ized a Turkish version of the fertility adjustment scale. 
The study was carried out on 240 women with infertil-
ity who referred to the infertility center of a hospital in 
Turkey. 

In this scale, adjustment is defined as an appropriate 
management of behavioral, mental and emotional re-
sponses to infertility (11, 14). Adjustment does not mean 
that the couple do not have the desire to have children 
anymore or to accept their current situation, rather it re-
flects the extent to which the couple are able to cognitive-
ly, emotionally and behaviorally process the possibilities 
of having or not having children and how to get prepared 
for both situations (14).

After evaluation of the validity and reliability of this 
scale, it has been used for investigating the psychologi-
cal consequences of infertility treatment in infertile cou-
ples (11, 13, 15). To the best of our knowledge, despite 
the importance of adjustment to fertility, no study has 
been conducted in this regard in Iran. Hence, the pre-
sent study aims to prepare a valid and reliable scale for 
assessing the psychological adjustment to infertility, by 
determining the psychometric properties of the Persian 
version of FAS.

Materials and Methods
This is a cross-sectional study conducted on 40 infer-

tile and 40 fertile women (with or without children) in 
Birjand, east of Iran from November 2016 to January 
2017. Fertility/infertility was diagnosed by a gynecolo-
gist, and the participants were selected from the available 
subjects who completed the FAS. 

Given that there has been no similar study in Iran, and 
the desirable conditions for conducting the pilot study 
were not known, hence the sample size was estimated 
with a sensitivity of 0.85 and a specificity of 0.70. Also, 

as there was no infertility center in the city of Birjand, 
the patients and healthy subjects (women with a history 
of having children) were selected from those referring to 
obstetricians’ clinics. The inclusion criteria involved be-
ing infertile, completion of the informed consent for par-
ticipation, being within the age range of 18-45 years and 
having the ability to read and write. According to previ-
ous studies (17, 18), there were four steps. In the first step, 
the literature was reviewed, in the second, the tool was 
translated, in the third step, content and construct validity 
indicators were calculated and in the fourth step, the reli-
ability of the tool was evaluated.

Review of the literature
In the present research the terms, adjustment, fertility 

and infertility were selected as the search keywords. Doc-
uments were obtained from scientific databases such as 
PubMed, Science Direct, Medline, Embase, Scopus and 
Google Scholar as well as Persian electronic resources 
namely, SID, Irandoc, Iran-Medex and Magiran. One of 
the main aims of this step was to examine the possibility 
of existence of a Persian version of this scale, but no such 
version was found.

Translation of Fertility Adjustment Scale 
Translation and back-translation method was used in 

this step (19). For this purpose, the questionnaire was 
first translated into Persian (Farsi) independently by an 
English-language expert and a nursing and midwifery ex-
pert fluent in English. Afterwards, the translated versions 
were reviewed by two nursing and midwifery experts, and 
then the Persian version was translated into English by 
an English-language expert and a nursing and midwifery 
expert fluent in English. Finally, all experts reviewed and 
approved the compliance of the Persian version with the 
original one.

Calculation of content and construct validity
In order to evaluate the face and content validity of 

the tool, the translated draft was handed to 2 obstetri-
cians, 3 nursing experts and 4 gynecologists working 
in the Faculty of Medicine and Faculty of Nursing and 
Midwifery. In order to determine the content validity of 
the questions of the above mentioned questionnaire, the 
experts group was asked to judge the suitability of every 
question based on a 3-point Likert scale. Then, using the 
face and content validity indicators, the beneficial ques-
tions were selected. At this point, the content validity 
ratio (CVR) was calculated for each statement by the 
following equation (20).

𝐶𝐶𝐶𝐶𝐶𝐶 =
𝑛𝑛𝑒𝑒 −

𝑁𝑁
2

𝑁𝑁
2

 

 
Where, ne is the number of the experts who considered 

the question as necessary and N is the total number of the 
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experts. The obtained value for each question was then 
compared with the Lawshe Table criterion for 9 experts 
which equaled to 0.77 (21). Some of the statements and 
phrases were modified, and in order to have a better eval-
uation of the final version regarding the difficulty level, 
10 questionnaires were given to infertile women, and no 
particular problem was observed. The Exploratory Factor 
Analysis (EFA) method was used in order to assess the 
construct validity. Given that the questionnaire was trans-
lated for the first time in Iran and the original designer 
did not use exploratory factor analysis to present basic 
model, we used EFA and believed that next studies on this 
questionnaire in Iran need to perform CFA based on our 
findings.

EFA was utilized for evaluating the presence of pos-
sible subscales and the construct validity, using the 
principal component analysis and varimax orthogo-
nal rotation. In this procedure, before performing the 
exploratory factor analysis, the Kaiser-Meyer-Olkin 
(KMO) index was evaluated and Bartlett test was done. 
The EFA can be performed if the KMO index is >0.5 
and the Bartlett test P value is <0.05. In addition, the 
explained variance indicators (>0.6), eigenvalues (>1) 
and rotated factor loadings (>0.4) were used for select-
ing the components (22).

Reliability of the tool
Reliability of the questionnaire in terms of internal con-

sistency was assessed using Cronbach’s alpha coefficient. 
This index ranges from 0 to 1, and values close to 1 indi-
cate better reliability. Cronbach’s alpha of more than >0.7 
reflects a good internal reliability (23).

Fertility adjustment questionnaire details
Fertility adjustment questionnaire was developed in 

1999 by Glover et al. (14). It contains 12 questions to 
which the participants respond and is evaluated using a 
6-point Likert scale (strongly agree=6 and strongly disa-
gree=1). Statements with positive aspects (2, 4, 6, 9, 10, 
12) were inversely coded. The minimum score is 12 and 
the maximum score is 72, and the fertility adjustment total 
score is the sum of scores. A high score means low adjust-
ment level. The internal consistency of the scale has been 
confirmed with a Cronbach’s alpha coefficient value of 
0.85. The split half reliability of the scale was approved 
with a correlation coefficient of 0.68 and Guttman coeffi-
cient of 0.8. Reliability of the scale was also approved by 
test-retest method with a correlation coefficient of 0.88. 
At the same time, validity of the scale was confirmed by 
evaluation of the correlation between the scale scores and 
the scores of the hospital anxiety (r=0.43) and depression 
(r=0.49) scale.

Demographic data
The demographic information checklist included the 

following variables: age of patients, job of patients, length 
of marriage, length of infertility, length of treatment, age 

of mates and job of mates. These variables were com-
pared between the two fertile and infertile groups, using 
Chi-square and Mann-Whitney tests.

Ethical considerations
The Ethics Committee of Birjand University of Med-

ical Sciences approved the present study (approval 
No. IR.BUMS.REC.1395.210). Afterwards, written in-
formed consent was obtained from each patient, show-
ing that the participants were recruited voluntarily and 
with full knowledge and could quit the study at any 
time and this would not have an impact on their treat-
ment process. Moreover, they were informed that the 
information will be reported in a general manner, with-
out revealing the patients’ personal information. Also, 
the written authorization was obtained from Glover et 
al. (14) who invented the questionnaires for the first 
time.

Statistical analysis 
The collected data were entered into the SPSS software, 

version 18 (SPSS, Inc., Chicago, IL, USA). The mean, 
standard deviation, percentage and indicators of reliabil-
ity and validity were assessed. Moreover, normality of the 
demographic variables was examined, using Kolmogo-
rov-Smirnov test, and non-parametric tests were used for 
comparing the two groups. 

Results
Demographic information

A total of 80 patients divided into two groups of 40 fer-
tile or infertile subjects who completed the FAS question-
naire. The mean (± SD) of demographic and clinical vari-
ables is reported in Table 1.

Table 1: Demographic and clinical variables

Variable Infertile 
n=40 
Mean (SD)

Fertile 
n=40 
Mean (SD)

P value

0.487 27.6 (1.0) 28.6 (1.0) Age of patients (Y)

0.592 31.4 (0.9) 32.1 (0.8) Age of mates (Y)

0.903 5.3 (0.8) 5.5 (0.6) Length of marriage (Y)

-- -- 3.2 (0.4) Length of infertility (Y)

-- -- 18.7 (3.3) Lenght of treatment (months)

n (%) n (%) Job of patients

0.020 25 (62.5) 34 (85.0)      Housewife

6 (15.0) 5 (12.5)      Employee
9 (22.5) 1 (2.5)      University student

Job of mates
0.116 17 (42.5) 9 (22.5)      Employee

21 (52.5) 24 (60.0)      Self-employed
2 (5.0) 7 (17.5)      Worker
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Content and construct validity 

Content validity was examined using CVR and the ob-
tained values for the questions were in the range of 0.7 
to 0.8. Construct validity was assessed using EFA.  The 
results showed that the KMO index was about 0.68, Bar-
tlett’s Chi-Square test result was 126.0, and the P value 
was less than 0.001. The results indicated the sufficiency 
of samples to perform this procedure. A total of 3 eigen-
values was more than 1, which justifies approximately 
52.0% of the cumulative variations. Since the orthogonal 
varimax rotation method was utilized, factors with non-
shared components were identified. All factor loadings 
were greater than 0.3. The first factor involved questions 
5, 6, 7, 8 and 10; the second factor involved questions 1, 3 
and 4; and the third factor involved questions 2 and 9, as 
explained in Table 2. The correlation coefficient between 
the first factor and the second and third factors were 0.12 
and -0.02, respectively, and the correlation coefficient be-
tween the second and the third factors was -0.01. Spear-
man’s correlation coefficient showed no significant rela-
tionship (Table 2).

Reliability

Reliability of the tool was evaluated using two methods. 
First, the correlation between the statements and the total 
score was evaluated and the statements with low insignifi-
cant correlations were excluded. In the second method, a 
Cronbach’s alpha coefficient value was utilized to show 
the internal consistency of the tool. According to the first 
method, statement 7 had low correlation (0.14) with the 
fertility adjustment total score which was not statistically 
significant. Besides, Cronbach’s alpha coefficient value 
for the questionnaire was 0.62, which was promoted to 
0.65 after eliminating statement 7.  Following the elimi-
nation of statement 4, Cronbach’s alpha value increased 
to 0.68, which is close to the 0.7 criteria.

Fertility Adjustment Total Score
The mean (± SE and range) of fertility adjustment total 

scores in the infertile group and the control group were 
43.2 (1.2 and 27-57) and 42.3 (1.5 and 18-57), respectively 
(P=0.623). Also, the mean (SD) of each of the statements 
for the infertile group is reported in Table 3. In the infertile 
women group, no significant correlation was observed be-
tween the fertility adjustment total score and the age, age 
of the mate, length of marriage, length of infertility (year), 
and length of treatment (month). Furthermore, no relation-
ship was observed between the fertility adjustment total 
score and the job of patients and job of mates (Table 4).

Table 3: Mean ± SE item scores and item-to-total correlations for the Total 
score of Fertility Adjustment Scale

Item to total 
correlation

Mean (SE)Item

0.405.7 (0.1)1. I will continue with investigations/
treatment until I succeed in having a child

0.262.6 (0.2)2. There are both advantages and disad-
vantages to having a child*

0.433.8 (0.3)3. I cannot plan for the future until I 
know for certain whether or not I can 
have a child

0.445.3 (0.2)4. I want a child of my own more than 
anything else in life

0.434.8 (0.2)5. I have made plans for a possible fu-
ture life without a child*

0.764.7 (0.2)6. I will always feel unfulfilled if I am 
unable to have my own child

0.524.9 (0.2)7. I think I could adjust to a future life 
without a child*

0.703.8 (0.3)8. I make sure that I carry on with my 
normal life activities*

0.614.4 (0.3)9. I cannot imagine a future without a child
0.632.8 (0.3)10. I think life could be rewarding ei-

ther with or without children*

*; Reverse-scored

Table 2: Explanatory factor analysis

Item number and descriptor Factor loading Eigenvalue Percentage of 
variance

Cumulative (%)

Factor 1
5. I have made plans for a possible future life without a child* 0.72 2.80 23.55 23.55

6. I will always feel unfulfilled if I am unable to have my own child 0.64
7. I think I could adjust to a future life without a child* 0.66
8. I am sure that I can continue  my normal life activities* 0.76
10. I think life could be rewarding either with or without children* 0.69
Factor 2 
1. I will continue with investigations/treatment until I succeed in having a child 0.73 1.3 16.62 40.17
3. I cannot plan for the future until I know for certain whether or not I 
can have a child

0.40

4. I want a child of my own more than anything else in life 0.72
Factor 3
2. There are both advantages and disadvantages to having a child* 0.82 1.1 11.80 52.06
9. I cannot imagine a future without a child 0.51

The Persian Version of FAS
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Table 4: Correlation of demographic and clinical variables with Total score 
of Fertility Adjustment Scale

P valueCorrelation coefficientItem
0.325-0.11Age of patient
0.548-0.06Job of patient
0.275-0.12Age of husband
0.9410.008Job of husband
0.782-0.03Marriage time
0.4470.12Infertility time
0.5200.10Treatment time

Discussion
Infertility creates a full-scale crisis in infertile couples 

lives, and it has been described as a global health prob-
lem with physical, mental and social dimensions. Hav-
ing a tool for evaluation of the maladjustment of spouses 
with respect to pregnancy is of great importance. This 
useful tool can be used to measure the maladjustment of 
infertile women or men (14). The results of the present 
study showed that family adjustment tool along with the 
remaining questions can be a trustworthy scale for meas-
urement of infertility in in Iranian population. For attain-
ing adjustment, a change in the patients’ behavior, emo-
tion and recognition of their position should be made. For 
some patients, passing of time, studying and treatment 
accelerate the adjustment, while for some other patients 
hoping to have a baby prolongs the patients’ adjustment 
process.

Evaluation of the correlation of each item with the to-
tal adjustment score using Cronbach’s alpha coefficient 
showed that by eliminating the two questions of "I can-
not talk to my husband about the possibility of not hav-
ing a baby" and "I feel like I am losing my life month by 
month", the reliability of the tool reached the acceptable 
level of 0.68 and finally we had a 10-question 3-compo-
nent reliable scale for measuring the adjustment to infer-
tility. Arsalan and OKUMUŞ (16) indicated two compo-
nents for Turkish version of FAS with 10 questions by 
factor analysis method with Cronbach's alpha values of 
0.80 and 0.71. In addition, Glover et al. (14) as the original 
designer, presented a 12-question FAS with a Cronbach’s 
alpha value of 0.85 without performing EFA method. 

Due to the time constraints and lack of sufficient human 
resources, it was not possible to collect data from all pa-
tients. Almost all participants in this study completed the 
questionnaire. The subjects were recruited from patients 
referring to specialists’ offices; hence, it can be said that 
our subjects formed a representative sample.

Considering the problems faced by infertile couples and 
the Iranian culture unique features on the issue, nowa-
days, the consequences of infertility have attracted special 
attentions, and tools like FAS can be useful for evaluating 
the psychological problems caused by infertility. Based 
on the obtained CVR for different items and the conduct-
ed exploratory factor analysis, this tool can be considered 

a valid scale for screening individuals referring to clinics 
for receiving psychological counseling on infertility prob-
lems. As a clinical tool, it can be the starting point for the 
couples’ psychotherapy sessions, which somewhat speci-
fies the way they look at the infertility issue.

In this pilot study, the infertility adjustment tool was giv-
en to 80 patients in two groups of 40 fertile and 40 infer-
tile women. The results showed that in the infertile women 
group, no significant correlation was observed between the 
fertility adjustment total score and the patient’s age, age of 
the mate, length of marriage, length of infertility (year), and 
length of treatment (month). Furthermore, no relationship 
was observed between the fertility adjustment total score 
and the job of patients and job of mates. Lack of relation-
ship between this score and the mentioned demographic 
variables indicated that this scale is indeed a useful tool 
for measuring the psychological adjustment. Results were 
similar to those reported by Arsalan and OKUMUŞ (16).

Further clinical studies on larger population are needed 
to standardize the information obtained by using this tool 
in different medical centers. It is suggested that this ques-
tionnaire should be used in infertility treatment centers as 
the first step to provide the couple’s with a better under-
standing of each other’s point of view, and also an initial 
screening for the physician and health care team to under-
stand psychological status of patients.

Conclusion
The results of this study revealed that Persian infertility 

adjustment scale is an appropriate tool for the analysis of 
psychological reactions towards infertility problems and 
the consequences of treating this social-clinical problem. 
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Abstract 
Background: Health science and technology today is a rapidly growing field. Health is a multifaceted concept influ-
enced by several factors, and health literacy is essential to deal properly with the current situation. In this study, the 
association between health literacy and sexual function and sexual satisfaction were investigated in 2016.

Materials and Methods: This descriptive and correlational study was conducted on 193 couples in the Royan Insti-
tute, Tehran. Data collection instruments were three standard questionnaires which included the Test of Functional 
Health Literacy, the Female Sexual Function Index (FSFI) and the International Index of Erectile Function, and the 
Iranian version of the Sexual Satisfaction Scale. The data were analyzed using SPSS-v23 software at a significance 
level of 0.05.

Results: Marginal health literacy, 49.7% among men and 44.1% among women, was more common than adequate 
or inadequate health literacy. Erectile function for the majority of men was appropriate (53.3%), compared to 16.6% 
who had perfect function and 30.1% for whom function was less than appropriate. The majority of women (57.0%) 
had sexual dysfunction. One hundred and three (53.3%) men had appropriate sexual function and 57% of women had 
normal sexual function. The greater proportion of men (50.8%) and women (46.1%) had good, rather than very good 
or less than good, sexual satisfaction. The results of chi-square tests indicated that greater health literacy was associ-
ated with higher levels of sexual function and sexual satisfaction among men and women. However, application of the 
Cramer’s V test indicates that the strength of these associations is moderate to weak.

Conclusion: Health literacy was marginal among most couples and its adverse impacts on sexual function and sexual 
satisfaction were confirmed. Accordingly, it is recommended that plans be developed to promote health literacy among 
infertile couples.
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Introduction 
Health literacy represents the capacity of a person to 

access, interpret, and apply health information as well as 
make decisions to use existing health services (1). This 
concept was used for the first time in the field of health 
education in 1974. In the first two decades after the de-
velopment of this concept, little attention was paid to it. 
However, once it started to be used formally in health pro-
motion texts from 1997, attention to the concept has in-
creased (2). Health literacy is one of the components that 
determines an individual’s health-related behaviors and 
likelihood of following treatment recommendations. Ef-
fective decisions about health are also affected by health 
literacy, and general health and the adoption of preventive 
behaviors depend on it (3, 4). 

Several studies have been conducted to determine the 
effects of health literacy on different health outcomes. In 
this regard, we can refer to the impact of health literacy 
on quality of life, medication and adherence to clinical 
recommendations, taking advantage of contraceptive 
and emergency services, reducing the risk of mortality, 
utilization of services and knowledge related to asthma, 
the use of mammography and effective use of health 
information sources (5-11). This in turn can affect the 
quantity and quality of an individual’s sexual relations 
and sexual satisfaction. 

Good sexual function between couples includes regu-
lar willingness to participate in sexual acts, sexual arous-
al, and reaching orgasm and increase their marital satis-
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faction (12). Sexual satisfaction is dependent on mental 
state as well as attitudes to sexual relations and the level 
of pleasure derived (13). Sexual function and satisfac-
tion also have physical and psychological dimensions. 
Sexual functioning and the quality of that functioning 
are affected not only by an individual’s physical condi-
tion, but also by their mental state. Indeed a person’s 
mental state may be the main component in determin-
ing sexual satisfaction (14). In this regard, results of a 
study conducted on 176 women with cervical cancer and 
a history of pelvic radiation therapy showed one third 
of them had sexual dysfunction due to their unfavora-
ble physical condition and consequently psychological 
problems (15). Therefore, we can conceptually explain 
the relationship between health literacy and sexual satis-
faction and function. Health literacy affects the behavior 
of individuals, how they make use of information and 
services, and their physical and mental condition (16). 
These variables affect people’s sexual function and sat-
isfaction.

Studies of health literacy among pregnant women in 
Tehran showed literacy to be adequate in 45.4%. The pro-
portion of people with marginal and inadequate health lit-
eracy was respectively 24.6 and 30% (3). In addition, re-
sults of a study which conducted on 525 adults in Isfahan 
showed that 46.5 percent of people had adequate health 
literacy (17). The results of a study of 130 infertile wom-
en referred to the Montaserieh Infertility Research Centre 
in Mashhad showed that 54.6 had inadequate or poor sex-
ual function (18). Investigation of sexual function among 
women referred to health centers in north Tehran showed 
the prevalence of sexual dysfunction to be 64% and the 
level of sexual satisfaction only 20% (19). The results of a 
study conducted in Turkey showed sexual dissatisfaction 
in 102 infertile couples to be 37.3 and 33.3% for women 
and men respectively (20). 

Health literacy is one of the factors that affect health 
behaviors and several aspects of health. These include 
sexual function and sexual satisfaction, which in turn af-
fect quality of life in terms marital satisfaction. There-
fore, in this study, the relationship between health lit-
eracy and sexual function and sexual satisfaction was 
investigated in infertile couples referred to the Royan 
Institute in 2016.

Materials and Methods
In this descriptive study conducted in 2016 health lit-

eracy, sexual function and sexual satisfaction and cor-
relations between them were examined. The research 
field was Royan Institute in Tehran and the research 
population included all of the couples (with primary and 
secondary infertility) referred to the Institute during the 
study. The Cochran formula was used to calculate the 
sample size (z=1.96, α=0.05, p=0.5, q=0.5, and d=0.05). 
A sample of 386 people was selected to give the ability 
to detect differences with a significance level of 0.05 and 
a power of 80%. 

The sample of 193 women and 193 men was selected 
using availability sampling by researchers who visited 
the Institute on specific days. Participants of the study 
included couples who lived together and were both will-
ing to participate in the study. They also had either a 
diagnosis of primary infertility (no pregnancy for 12 
months despite marital relations without contraception 
and no history of previous pregnancy) or a diagnosis of 
secondary infertility (no pregnancy despite a history of 
previous pregnancy) (21). In order to obtain the required 
data, four valid and reliable questionnaires were admin-
istered. 

These included a demographic characteristics ques-
tionnaire, the Test of Functional Health Literacy in 
Adults (TOFHLA), a standard sexual functioning ques-
tionnaire (separate versions for women and men) and the 
Iranian version of the sexual satisfaction questionnaire 
(separate versions for women and men). The first ques-
tionnaire collected information on age, education, hous-
ing, household income, age at marriage, occupation, 
disease and habit (cigarette, alcohol, and drug) history 
of each individual and their relatives, marriage duration, 
weight, height, number of children, pregnancy history, 
abortion experience, treatment seeking, diagnosis, infer-
tility cause, and contraception method. The TOFHLA 
questionnaire of Parker et al. (22) has two components, 
one for reading and one for numeracy, together com-
prised of 67 questions. Overall score for this tool was 
100, with a score of 0-59 representing inadequate health 
literacy, 60-74 marginal health literacy, and 75-100 ad-
equate health literacy. 

Face validity, content validity and reliability of this tool 
(translated version) were studied and verified in the study 
conducted by Javadzade et al. (23) (reading component-
Cronbach’s alpha=0.88, numeracy component Cron-
bach’s alpha=0.79). The 19-item Female Sexual Func-
tion Index (FSFI) of Rosen et al. (24) was used to assess 
sexual function in women. It covers six functional areas 
including desire, arousal, vaginal moisture, orgasm, pain, 
and sexual satisfaction. The numerical range for these 
fields is defined from 1 to 5. Total score less than 19 indi-
cates the presence of sexual dysfunction. Karamidehkordi 
and Roudsari (18) confirmed the validity of the Persian 
version of FSFI, it was also confirmed its (Cronbach’s al-
pha=0.79).

To measure sexual function in men, the International 
Index of Erectile Function (IIEF) was used. The question-
naire, developed by Rosen et al, includes five dimensions 
of erectile function, ejaculatory function, sexual stimula-
tion, satisfaction during intercourse, and overall satisfac-
tion in 15 questions. Each items are scored from 0 to 5, 
or 1 to 5, in which higher scores indicate better sexual 
performance (25). Content validity of the instrument 
(Persian version) was confirmed in a study conducted by 
Fakhri et al. (26) and reliability was confirmed by Cron-
bach’s alpha. A self-assessment tool, developed in a study 
by Nasiri Nejad et al. (27), was used to measure sexual 
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satisfaction. The total score for this tool was 108 for men 
and 144 for women. Low, moderate, good, and very good 
satisfaction levels were categorized by scores that differ 
by increments of 27 in men and 36 in women. Face valid-
ity, content validity and reliability of this tool (Cronbach’s 
alpha 0.89for the male questionnaire and 0.859 for the fe-
male questionnaire) were confirmed. Data were collected 
by interview after explaining the purpose of the research 
to the participants and obtaining informed consent. 

Ethical approval
The study was designed in accordance with ethical rules 

approved by the Ethical Committee of the Islamic Azad 
University of Tehran Medical branch (IR.IAU.TMU.
REC.1394.23).

Statistical analysis
The data collected in this study were analyzed using 

SPSS 23.0 statistical software (SPSS, Inc., Chicago, IL, 
USA). Descriptive statistics including percent’s and fre-
quencies are reported. Chi-square tests were used to ana-
lyze the associations between sexual function or sexual 
satisfaction and heath literacy at significant level of 0.05. 
Although the chi-squared test can indicate whether or not 
there is a relationship between 2 qualitative variables, it 
cannot indicate the strength of the association. The Cram-
er’s V test was thus used to determine the strength of the 
associations and, consequently, their importance. 

Results
Demographic variables are shown in Table 1. Be-

sides that, about 64% of the participants weighed 60 kg 
or above, and the height of the majority (48.7%) was in 
the range of 150-170 cm. Although 86% of subjects had 
no children, only 10.6% had a history of non-pregnancy 
among family members and close relatives. Additionally, 
85.5% of participants had no history of previous preg-
nancy and the percentage that had experienced an abor-
tion was estimated 3.1%. For 63.2% of the participants 
this was their first referral to a health center for follow 
up of their infertility status, and only 40.4% of them had 
a diagnosis of the cause of their infertility. Twenty eight 
percent of the 40.4% infertility was due to the woman, 
and 59.1% of the participants used medicinal methods of 
contraception.

Descriptive results related to health literacy, sexual func-
tion, and sexual satisfaction variables are shown in Table 2. 
The results reported in Table 2 show that a marginal level 
of health literacy (44.1% in women and 49.7% in men) 
was more common that an adequate or inadequate level.  
In both sexes the percentages of participants with an inad-
equate level of health literacy was lower than those with an 
adequate level. In addition, 57.0% of women had normal 
sexual function and 69.9% of men had appropriate or per-
fect sexual function. The percentage of participants with 
good or very good sexual satisfaction was 57.0% in women 
and 67.4% in men.

Sahebalzamani et al.

Table 1: demographic variables for infertile couples referred to the Royan Institute in 2016

Frequency (%)SubgroupVariableFrequency (%)SubgroupVariable
41 (10.6)<20Marriage age (Y)9 (2.4)<20Age (Y)
265 (68.7)20-30143 (37.0)20-30
61 (15.8)31-40173 (44.8)31-40
19 (4.9)>4061 (15.8)>40
386 (100)Total386 (100)Total
27 (7.0)HousewifeOccupation5 (1.3)IlliterateEducation
88 (22.8)Worker56 (14.5)Primary
99 (25.7)Employee163 (42.3)≤Diploma
160 (41.4)Self-Employed133 (34.4)Bachelor
12 (3.1)Unemployed29 (7.5)>Bachelor
386 (100)Total386 (100)Total
17 (12.0)Special diseases (I&R)History: individual (I), 

relatives (R)
108 (28.0)Owner- OccupiedHousing

38 (27.0)Chronic diseases (I)218 (56.5)Rented
13 (9.2)Genetic diseases (I&R)42 (10.9)Corporate Home
73 (51.8)Cigarette, alcohol, and drug (I) 18 (4.6)Relative’s
141 (100)Total386 (100)Total
8 (2)<1Marriage duration (Y)6 (1.5)<1Household income 

(Million Rial) 152 (39.4)1-5154 (39.9)1-2
174 (45.1)6-10174 (45.1)2-3
52 (13.5)>1052 (13.5)>3
386 (100)Total386 (100)Total
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Table 2: Health literacy, sexual function, and sexual satisfaction in infertile 
couples referred to the Royan Institute in 2016

Frequency (%)Level of variableSampleVariable

46 (23.8)InadequateWomanHealth literacy
85 (44.1)Marginal
62 (32.1)Adequate
193 (100)Total
42 (21.8)InadequateMan
96 (49.7)Marginal
55 (28.5)Adequate
193 (100)Total
83 (43.1)DysfunctionWomanSexual function
110 (57.1)Normal
193 (100)Total
3 (1.6)InappropriateMan
11 (5.7) Medium
44 (22.8)Medium to Good
103 (53.3)Appropriate
32 (16.6)Perfect
193 (100)Total
27 (14.0)LowWomanSexual satisfaction
56 (29.0)Medium
89 (46.1)Good
21 (10.9)Very Good
193 (100)Total
17 (8.8)LowMan
46 (23.8)Medium
98 (50.8)Good
32 (16.6)Very Good
193 (100)Total

The relationships between health literacy, sexual func-
tion, and sexual satisfaction were examined using the 
chi-square test and are presented in Table 3. The results 
show a significant relationship (P<0.05) between the 
level of health literacy, sexual function, and sexual satis-
faction in infertile women and men referred to the Royan 
Institute. Cramer's V indicated that the strength of the 
association between health literacy and sexual function 
in women is 0.33 and 0.18 for men. The Cramer’s V re-
sults indicate that these relationships can be considered 
as moderate to weak.

Discussion 
Marginal health literacy, 49.7% among men and 44.1% 

among women, was more common than adequate or in-
adequate health literacy. Ghanbari et al. (3) in their study 
of fertile women concluded that 45.4% had an adequate 
literacy level and the percentage with a marginal literacy 
level was only 24.6%. Results of a study of 525 adults 
in Isfahan city showed that 46.5% had adequate health 
literacy and the proportion with marginal and inadequate 
literacy was 38.0 and 15.5%, respectively (17). Another 
study conducted by Protheroe et al. (28) in an English city 
showed that 28.5% of adult papulation had inadequate 
health literacy levels. However, the results of a study 
conducted among American adults showed that half the 
participants do not have basic health literacy (29). In an-
other study conducted among African-American adults, it 
was shown that 65% of participants had low and inad-
equate health literacy levels (30). Due to the dependency 
of health literacy on socio-economic and cultural condi-
tions, the difference between our results whit other stud-
ies which conducted in different regions is natural. 

In relation to sexual functioning, our study showed 43 
percent of the women had sexual dysfunction and 53.3% 
of men had appropriate sexual function. Results of other 
studies in Iran are not in line whit our study.  In the North 
of Tehran, the prevalence of sexual dysfunction among 
women was 64% (19). Another study conducted on 405 
women in South Tehran showed that sexual function in 
the largest proportion was moderate (31). The study of 
Karamidehkordi and Roudsari (18) on 130 infertile wom-
en in Mashhad showed that 45.4% of infertile women had 
normal sexual function.

Cai et al. (32) conducted a study of 105 infertile women 
in China which showed the mean sexual function score in 
infertile women was 25.2 (out of 28). In Turkey, sexual 
dysfunction in women affected by male infertility was 
51.9%, while it was 54.8% in the group affected by fe-
male infertility (33). The results of a study conducted on 
236 men in South Korea (sex partners of infertile couples) 
showed that only 49.2% did not suffer sexual dysfunction. 
The remaining 50.8% had different levels of sexual dys-
function, a rate that is high in comparison with the present 
study (34). In addition, a study conducted in Turkey on 56 
men showed 85.9% of participants had mild to moderate 
sexual dysfunction (35).    

The third variable examined in this study was sexual 
satisfaction, and, based on the findings, 57% of women 
and 67.4% of men had good or very good sexual satisfac-
tion. Ramazani et al. (19) concluded that 20% of partici-
pants had sexual satisfaction with their spouse. In south 

Table 3: Results of Chi-square and Cramer’s V tests to examine the relationship between health literacy, sexual function, and sexual  
satisfaction in infertile couples referred to the Royan Institute in 2016

Variable Sam-
ple

Sexual function Sexual satisfaction
df P value Cramer’s V df P value Cramer’s V

Health literacy Woman 2 0.005 0.33 6 0.007 0.17
Man 8 0.017 0.18 6 0.038 0.16

df; Degree of freedom.
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of Tehran, a significant percentage of women (58.2%) 
had moderate sexual satisfaction level (31). A study con-
ducted in Egypt on infertile couples (due to male infer-
tility) showed that 89% of men and 80% of women had 
sexual satisfaction with their spouses (36). The difference 
in sexual satisfaction found between the study conducted 
in Egypt and the present study can be due to racial, eth-
nic, and cultural differences that affect the level of the 
expectations of the people. A study conducted in Turkey 
on 102 infertile couples showed that the share of sexual 
dissatisfaction for men and women was respectively 37.3 
and 33.3% (20). In comparing the results of studies in the 
area of sexual satisfaction, characteristics of the research 
subjects should be considered. The findings from 64 pa-
pers showed that infertility is one of the factors influenc-
ing sexual satisfaction (37). 

A significant relationship between health literacy and 
sexual function and between health literacy and sexual 
satisfaction was observed in this study. Health literacy 
affects attitude, mental condition, behaviors related to 
health, and thus, physical health status. In addition, health 
literacy can affect the use of information and sexual func-
tion in couples (38), and, thereby have a positive impact 
on quality of life (39). A study of 290 women by Moga-
dam Banaem et al. (40) showed that the rate of sexual sat-
isfaction is related to health literacy level. In this regard, 
it can be stated that health literacy can affect mental states 
and attitude of the couples to sexual and marital relations, 
and thus, they can affect their sexual satisfaction. 

Although the research has reached its aims, there 
were some unavoidable limitations. First, this study was 
cross-sectional and conducted in one center. Second, 
research variables are dependent on the socio-cultural 
environment. Therefore, to generalize the results for 
large groups in different settings, it is recommended that 
studies be performed in other places and with a larger 
sample. Also, it can be recommended to conduct a meta-
analysis of existing literature to further understanding in 
this field.

Conclusion

The results of this study showed that marginal health 
literacy was more common than adequate or inadequate 
health literacy in both sexes. Additionally, our study con-
firmed the relationship between health literacy and sexual 
function and sexual satisfaction. Accordingly, it is recom-
mended that applied and practical plans be developed in 
order to improve health literacy at the level of the com-
munity, especially among infertile couples. 
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Abstract 
Background: The main objective of this survey was to determine the difference between primary and secondary 
infertility in Morocco and the associated factors among women, who are referred to public and private health centers 
in Morocco.

Materials and Methods: In this cross-sectional study, 619 infertile women referring to public and private health cent-
ers in Marrakech-Safi region, were selected by simple random sampling method. This study was conducted between 
1 October 2013 and 31 December 2015. Socio-economic status, demographic characteristics, couple’s age, nutritional 
status and other data related to both male and female reproductive organs were collected by a questionnaire. Logistic 
regression was used to identify the associated factors to infertility. Statistical significance was set at 0.05.

Results: The rates of primary and secondary infertility were 67.37, and 32.63%, respectively. Multivariate analysis 
identified a model with three significant predictive factors of secondary infertility: duration of marriage [odds ratio 
(OR)=12.263: 2.289-65.685], socio-economic status (OR=3.83: 1.011-14.70) and the ages of women (OR=1.268: 
1.038-1.549). 

Conclusion: The causes of primary and secondary infertility were not always a woman’s problem, but both man and 
woman contribute to infertility. Multiple regression analysis showed that women’s age, duration of marriage, and socio-
economic status are predictive variables that decrease the chance of fertility among women with secondary infertility. 
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Introduction 
Infertility is a public health problem during the re-

productive age, affecting about 10-15% of couples 
attempting to achieve pregnancy in worldwide (1). 
Infertility is defined by the failure to achieve a natu-
ral pregnancy after 12 months or more of regular un-
protected sexual intercourse (2). For many couples, 
the inability to bear children is a shocking tragedy 
leading to serious physical, social, psychological and 
sexual dysfunction in their lives (3). 

According to World Health Organization (WHO), 
the term primary infertility is used when a woman 
has never conceived and secondary infertility is the 
incapability to conceive in a couple who have had at 
least one successful conception in the past (4). Infer-
tility can be attributed to anomalies associated with 
either male or female reproductive systems or with 
both partners. Several factors can disturb the process 

of fertility at any step. For example, female infertility 
may be due to one or more reasons such as, polycystic 
ovary syndrome (5), hormonal disorders (6), prema-
ture ovarian failure (7), genital infections (8), endo-
metriosis (9), fallopian tube obstruction (10), con-
genital uterine anomalies (11), uterine synechiae (12), 
or other medical complications (diabetes and thyroid 
disorders) (13-14). 

Nevertheless, male infertility is due to hormonal im-
balances, and sperm abnormalities (3-15). Other main 
causes of infertility could be age of a couple (16), oc-
cupation, and socio-economic status (17). Few studies 
were dedicated to determine the prevalence and as-
sociated risk factors for infertility in Morocco. There-
fore, our aim was to determine the difference between 
primary and secondary infertilities and to better un-
derstand the main infertility associated factors in the 
Moroccan population. 
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Materials and Methods
This cross-sectional study was conducted with the approval 

of the Ethic of the Moroccan health authorities in the region 
of Marrakech-Safi. This region is located in the middle of 
Morocco and consists of one state and eight administrative 
provinces. This study was conducted at different public and 
private health centers in the region of Marrakech-Safi. A sam-
ple of 619 infertile women referring to these health centers 
was selected by a simple random sampling method, between 
1 October 2013 and 31 December 2015. The subjects were 
chosen without any previous appointments.

The study protocol was explained and the informed con-
sent was obtained from all participants before enrolment. In 
this study, all data was collected through a questionnaire and 
the information provided by health booklets for each married 
woman who had difficulty becoming a mother after at least 12 
months of regular unprotected sexual intercourse. The ques-
tionnaire contained different elements: socio-economic data, 
demographic characteristics, age of the couple, and their nutri-
tional status. Also, searching health booklets provided history 
and clinical information [urogenital infections, medical com-
plications, diabetes, thyroidism, menstrual disorders, polycys-
tic ovary syndrome (PCOS), tubal dysfunction, varicocele and 
congenital uterine anomalies] and methods of diagnosis, par-
ticularly the results of ultrasounds, hysterosalpingographies, 
hysteroscopies, hormone levels and semen analyses. 

Other data associated with male and female reproductive 
organs were included such as menstruation disorders, uterine 
malformations, hormonal imbalances, varicocele, the quality 
of sperms, and other medical complications. 

The subjects who had met our inclusion criteria were mar-
ried women during their childbearing ages, who had referred 
to health centers for infertility problems after 12 months of 
trying for pregnancy. Prior to this research study, the collec-
tion tool was tested with a pilot group of women similar to 
those wishing to participate voluntarily in this survey. All 
women were entered into the study and their associated data 
was collected by trained research nursing students. 

Statistical analyses 

A one-sample Kolmogorov-Smirnov test was used to ana-
lyze normality for continuous variables. A Chi-square test and 
Fisher’s exact test were used for categorical variables.

Student’s t test was used to estimate the observed differ-
ences between the means. The multivariate data analysis was 
used to allow for the elimination of the confounding factors 
and entering the weight of the associated variables with the 
type of infertility in the bivariate analysis set at 0.2. These 
variables were used to identify factors that were independent-
ly associated with secondary infertility. Associations were 
measured in odds ratio (OR) with 95% confidence intervals 
(CI). Data analyses were carried out using SPSS (SPSS Inc. 
for Windows version 10.0, Chicago). For all analyses the dif-
ferences were considered significant when P<0.05.

Results

A total of 619 infertile women were included in this study, 
417 (67.37%) with primary infertility and 202 (32.63%) with 
secondary infertility.

Infertility in Morocco: Difference and Associated Factors

Table 1: Comparison of socio-economic and demographic characteristics between primary and secondary infertilities

P value Secondary infertility 
n (%) or
Mean ± SD

Primary infertility 
n (%) or 
Mean ± SD

Variables and modalities

0.000131.95 ± 5.628.7 ± 5.7Women’s age (Y)

0.00326 (12.9)
176 (87.1)

28 (6.70)
389 (93.3)

Socioeconomic status
    Low
    Average and high

0.490172 (85.1)
30 (14.90)

351 (84.2)
66 (15.80)

Nutritional status
    Normal weight
    Excess weight 

0.0001146 (72.3)
56 (27.7)

145 (34.8)
272 (65.2)

Duration of marriage           
    >5 Y
    ≤5 Y

0.075112 (55.4)
90 (44.6)

269 (64.5)
148 (35.5)

Period of infertility           
     ≤3.8 Y                                     
    >3.8 Y                            

0.023
0.033
0.183

60 (29,70)
182 (90,09)
15 (7.4)

163 (39.08)
394 (94.48)
45 (10.8)

Imaging tests (women)
    Hysterosalpingography (HSG)
    Pelvic ultrasonography
    Hysteroscopy/ laparoscopy

0.063
0.008

70  (34.65)
00 (00)

177 (42.44)
14  (3.14)

Biological tests (women)
    Hormonal tests
    Post-coital test 

0.001
0.001
0.001

38.8 ± 6.8
60 (29.7)
59 (29.2)

35.8 ± 7.7
239 (57.3)
237 (56.8)

Partner age (Y)
Partner consultation
Semen analysis 
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The socio-economic and demographic characteristics 
between primary and secondary infertilities are present-
ed in Table 1. The average of women’s ages were 28.7 ± 
5.7 years and 31.95 ± 5.6 years in primary and second-
ary infertility, respectively. The average ages of their 
husbands were 35.8 ± 7.7 years and 38.8 ± 6.8 years in 
primary and secondary infertility, respectively. The dif-
ference between their ages was significant. Also, a good 
socio-economic situation was reported by primary in-
fertile women (93.3%) compared to those with second-
ary infertility (P=0.003). After that, the majority of these 
women reported that their weights were normal and only 
15% had excess weight. Furthermore, a longer duration of 
marriage was reported in secondary infertility compared 

with primary infertility (P=0.001). 
However, the duration of infertility was not different in 

the two groups of infertility. In comparison to secondary 
infertility, primary infertile women showed enthusiasm 
for medical diagnosis such as hysteronsalpingography 
(39.08%), and pelvic ultrasound (94.48%). However, in 
secondary infertility, 70.3% of spouses refused to see a 
specialist compared with the primary infertility group 
(P=0.001). The semen analysis was mainly practiced to 
evaluate primary infertility (56.8%) with a significant dif-
ference.

The clinical characteristics between the two groups of 
infertility were presented in Table 2. With the exception of 

Table 2: Comparison of clinical characteristics between primary and secondary infertilities
P value Secondary infertility

n (%)
Primary infertility
n (%)

Variables and modalities

0.191
0.782
0.290
0.620

92 (45.5)
27 (38.6)
15 (7.4)
53 (29.1)

213 (51.1)
65 (36.7)
22 (5.3)
107 (27.2)

Ovulation disorder
    Menstrual disorders
    Hormone disorder (FSH, LH, AMH)
    Endocrine diseases (diabetes, thyroid)
    Polycystic ovary syndrome

0.58141 (68.30)105 (64.40)
Tubal factors
    Obstruction and tubal dysfunction

0.290
0.065

8 (13.3)
6 (10.0)

14 (8.6)
6 (3.7)

Endometriosis/pelvic adhesion
    Endometriosis
    Uterine synechiae

0.554
0.721
0.760
0.810

15 (8.2)
13 (7.1)
4 (2.2)
33 (16.3)

27 (6.9)
25 (6.3)
12 (3.0)
65 (15.6)

Uterine and cervical factors
    Congenital uterine anomaly
    Fibroids
    Polyps 
    Genital infections

0.263
0.001

4 (6.7)
12 (20.3)

31 (13.00)
107 (45.1)

Male factors
    Varicocele 
    Abnormal sperm

0.003
07 (11.30)
04 (6.50)
41 (66.10)
10 (16.10)

20 (8.33)
54 (22.5)
106 (44.20)
60 (25)

Origin of infertility
    Unexplained infertility 
    Male infertility
    Female infertility
    Mixed infertility

FSH; Follicle stimulating hormone, LH; Luteinizing hormone, and AMH; Anti-mullerian hormone.

Table 3: Variables independently associated with primary (n=202) and secondary (n=417) infertilities, according to the multiple logistic regression model

95%              CIORP valueχ2βVariables and modalities
1.5491.0381.2680.0205.3930.237Women age
1.0290.7510.8790.1092.562-0.129Partner age
14.701.0113.830.0483.8481.342Socio-economic status

2.6060.1940.7120.6080.264-0.340Hysterosalpingography

-0.0000.0000.9990.000-18.499Post-coital test

5.5160.0050.1620.3121.021-1.817Partner consultation

2.5740.3070.8890.8290.047-0.117Menstrual disorders

57.3140.7236.4390.0952.7881.862Uterine synechiae

2.2380.2320.7210.5710.321-0.328Abnormal sperm

2.9040.4031.0820.8750.0250.079Hormone disorder

65.6852.28912.2630.0038.5692.507Duration of marriage: ≥ 5 Y

1.0460.0420.2100.0573.628-1.560Period of infertility: ≥3, 8 Y

OR; Odds ratio and CI; Confidence intervals.
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menstrual disorders, the major causes of primary infertil-
ity were entirely due to male reproductive organs, particu-
larly varicocele and abnormalities of semen, with a signif-
icant difference. The main causes of secondary infertility 
were observed mostly among women; such causes include 
hormonal disturbance, medical complications, polycystic 
ovary syndrome, tubal dysfunction, genital infections, 
uterine anomalies, endometriosis and adhesions without 
significant difference. However, according to multiple lo-
gistic regression models, variables independently associ-
ated with primary and secondary infertility, are presented 
in Table 3. In this model, the duration of marriage (OR= 
12.263: 2.289-65.685), the age of the woman (OR=1.268: 
1.038-1.549), and the socio-economic status (OR=3.83: 
1.011-14.70) were relatively independent predictive vari-
ables associated to secondary infertility. 

Discussion
To our knowledge, this is the first study able to deter-

mine the difference between primary and secondary infer-
tility in Morocco and to distinguish among the associated 
factors. The overall rates of primary and secondary infer-
tility were 67.37 and 32.63%, respectively. This result is 
similar to those published in other areas of Africa (18). In 
secondary infertility, the couple’s average age was higher 
when compared to those who had primary infertility. Pre-
viously, this age difference has been highlighted by other 
researchers to some degree (17).  

In this study, this result can be explained partly by a ma-
jor change in the age for marriage in Morocco (from 17.3 
years old in 1960 to 26.6 years old in 2010) (19). The age 
of couple is clearly an important factor in reproduction, as 
a woman’s fertility is strictly dependent on age. The peak 
of ability to reproduce usually around the age of 20 years 
for women. Indeed, it starts to decline from the age of 30, 
and reduce severely from the age of 40 (16). 

In secondary infertility, an overly long duration of mar-
riage and an advanced age of the couple could decrease 
their chances of having a new child. This finding was 
close to the one recorded by Keskin et al. (17). Also, the 
socio-economic level of a couple can influence the type 
of their infertility.

In primary infertility, the majority of women with rela-
tively high-to-moderate socio-economic status are able to 
resolve their infertility problems. This status can provide 
fast and easy access to several diagnostic methods and 
infertility treatments (21). Moreover, excess body weight 
of women was a powerful determinant of infertility risk 
by ovulation disorders (22). 

According to the perception of the participants, how-
ever, their body weights were normal in both primary and 
secondary infertility groups. This perception is not com-
patible with that observed among Moroccan population 
(23). Also, the apparent weight does not always reflect 
actual weight status based on the body mass index (24). 
In fact, the diagnosis of male infertility is an essential step 

for a quick and effective treatment. However, the sperm 
abnormality is the major cause for infertility (45.1%) 
among primary infertile men compared to secondary in-
fertility (20.3%). 

This result can be explained by the advanced age and 
also exposure to urogenital infections affecting the quan-
tity and the quality of sperms. In Africa, the sperm abnor-
malities were estimated at 68% for the age 31-40 years 
(15). In this investigation, the rate of female infertility 
was significantly higher in secondary infertility than pri-
mary (66.10 vs. 44.20%). Also, the most common causes 
of female infertility were ovulation disorders, which man-
ifest themselves by sparse or absent menstrual periods 
(22). Furthermore, certain studies have demonstrated that 
40 to 50% of infertilities were due to female reproductive 
organs (21). 

Finally, the difference between primary and secondary 
infertilities in Morocco was relatively associated with 
three independent variables, particularly the duration of 
marriage (OR=12.263: 2.289-65.685, the woman’s age 
(OR=1.268) and socio-economic position (OR 3.83). Fur-
thermore, the bounds of this interval were very far from 
the value 1, which means that the result was positive and 
therefore the duration of infertility was strongly related to 
secondary infertility. 

To reduce the limitations in our study, further investiga-
tions should be undertaken with control groups of fertile 
women to provide additional information on risk factors 
for male and female infertility. Furthermore, a high-quali-
ty dialogue between all participants will be recommended 
for better management of infertility.

Conclusion
In this study, primary and secondary infertilities were 

due to the intersection of several demographic characteris-
tics and medical factors. However, woman’s age, duration 
of marriage and socio-economic status had a significant 
impact to accentuate the severity of secondary infertility. 
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Abstract 
Background: The aim of present study was to clarify the role of the peroxisome proliferator-activated receptor (PPAR)
γ Pro12Ala and C161T polymorphisms in the pathogenesis of polycystic ovary syndrome (PCOS) and their influence 
on lipid and lipoprotein profiles of patients.

Materials and Methods: The present cross-sectional study consisted of 50 women with PCOS, who referred to the 
Kermanshah University of Medical Sciences Clinic between April and October 2015, and 233 unrelated age-matched 
healthy women from the same region (West Iran). The PPARγ Pro12Ala and PPARγ C161T polymorphisms were gen-
otyped using the polymerase chain reaction-restriction fragment length polymorphism method. Fasting blood sugar 
(FBS), serum triglycerides (TG), cholesterol, low density lipoprotein- cholesterol (LDL-C), high density lipoprotein-
cholesterol (HDL-C) and estradiol levels were measured.

Results: The serum level of estradiol was significantly lower in PCOS patients compared to healthy women. The PPARγ 
Pro12Ala (CG) genotype increased the risk of PCOS 2.96-fold. The frequency of the PPARγ T allele (at C161T) was 21% 
in patients and 17.2% in controls with no significant difference (P=0.52). In all studied individuals, the PPARγ CG geno-
type was associated with significantly higher levels of TG. However, significantly lower levels of total cholesterol and 
LDL-C were observed in PPARγ TT individuals compared with those with the CC genotype. Within the PCOS group, the 
PPARγ CG genotype was significantly associated with lower levels of estradiol compared with the CC genotype. Also, 
the CG genotype was significantly associated with higher levels of TG when compared with the CC genotype. 

Conclusion: Our study shows that, unlike PPARγ C161T, PPARγ Pro12Ala is associated with the risk of PCOS. Also, 
we found that the lipid and lipoprotein profiles significantly vary based on PPARγ Pro12Ala and C161T genotypes. 
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Introduction 
Polycystic ovary syndrome (PCOS) is one of the most 

frequent endocrine-related gynecological disorders 
among women of reproductive age (1). PCOS, a leading 
cause of female infertility, is characterized by hyperan-
drogenism, menstrual irregularity, chronic anovulation 
and multiple small sub-capsular ovarian cystic follicles 
(2). Around 50 to 70% of patients with PCOS are diag-
nosed with dyslipidemia (3).

The peroxisome proliferator-activated receptors 
(PPARs) belong to the nuclear hormone receptors that 
regulate the transcription of a variety of genes such as 
those involved in the metabolism of lipids in adipose tis-
sue, liver and skin (4). The isoform PPARγ, which par-

ticipates in lipid and glucose metabolism, is mainly ex-
pressed in adipose tissue (5).

The common PPARγ single nucleotide polymorphism 
(SNP) Pro12Ala (C/G; rs1801282) modulates its tran-
scriptional activity, resulting in reduced transcriptional 
activity of PPARγ (4). The association of this SNP with 
PCOS has been investigated, however, there are incon-
sistent reports about the role of this polymorphism in sus-
ceptibility to PCOS, and its influence on lipid and lipo-
protein profiles (5-9).

The PPARγ SNP C161T (rs3856806, His447His) in 
exon 6 is also associated with decreased transcription of 
PPARγ (10). The role of this polymorphism in susceptibil-
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ity to PCOS has also been studied but remains controver-
sial (5, 8, 11, 12). 

The aim of this study was to assess the association of 
PPARγ Pro12Ala and C161T variants with the risk of PCOS, 
and with lipid and lipoprotein profiles. In addition, we exam-
ined the association of both SNPs with the levels of estradiol 
and sex hormone binding globulin (SHBG) in a population 
from West Iran with a Kurdish ethnic background.

Materials and Methods
The present cross-sectional study consisted of 50 women 

with confirmed PCOS according to the Rotterdam criteria 
(13), who referred to the Kermanshah University of Medical 
Sciences Clinic between April and October 2015. The mean 
age of PCOS women was 23.6 ± 5.3 years (ranging between 
14 and 43 years). A total of 233 unrelated age-matched 
healthy individuals without PCOS were also included in this 
study with the mean age of 22.2 ± 4.2 years, (ranging be-
tween 18 and 33 years, P=0.09). Controls were volunteers 
from students and staff of Kermanshah University of Medi-
cal Sciences without any history of hyperandrogenism re-
flected by the presence of hirsutism, acne or alopecia and 
menstrual irregularity. 

Two out of three criteria of clinical and/or biochemical 
signs of PCOS, namely hyperandrogenism (the presence 
of hirsutism), acne or alopecia and ovarian dysfunction 
(oligo- and/or anovulation and/or polycystic ovaries de-
tected by ultrasound scans) were sufficient to diagnose 
PCOS. Exclusion criteria were congenital adrenal hyper-
plasia, androgen-secreting tumors, and intake of any med-
ication that may affect the endocrinal parameters along 
with the glucose and lipid profiles for at least 3 months 
prior to enrolment. 

Height and weight were obtained from each individual and 
the body mass index (BMI) was calculated. All women in 
this study were from the Kermanshah province in West Iran, 
belonging to the Kurdish ethnicity.

All individuals agreed to participate in the study and signed 
a written informed consent before participation. The Ethics 
Committee of Kermanshah University of Medical Sciences 
approved the study. The study was in accordance with the 
principles of the Declaration of Helsinki II.

Biochemical analysis
From each individual, a sample of 10 milliliters of ve-

nous blood was collected at 9 am under standard condi-
tions. The sample was divided to two portions of six milli-
liters; portion one was centrifuged for 10 minutes at 1600 
g in the absence of any anticoagulant and the obtained 
serum was used for biochemical analysis according to the 
standard protocol. The second portion (4 ml) was treated 
with EDTA and used for DNA extraction and further ge-
netic analysis. 

The levels of fasting blood sugar (FBS), triglycerides 
(TG), cholesterol, low density lipoprotein-cholesterol 

(LDL-C) and high density lipoprotein-cholesterol (HDL-
C) were measured using the Bionic Diagnostic Kits (Iran) 
on Mindray BS-480 Chemistry Analyzer (China). Serum 
estradiol level in the mid-follicular phase of the menstrual 
cycle and SHBG were measured using the chemilumines-
cent method by using the Abbott Architect i1000 (Abbott 
Laboratory, USA).

Genotyping
DNA was extracted from venous blood using the stand-

ard phenol-chloroform method (14). The polymerase 
chain reaction (PCR)-restriction fragment length poly-
morphism (RFLP) was used to genotype the PPARγ Pro-
12Ala (C/G) SNP by using specific. 
F: 5′-GCCAATTCAAGCCCAGTC-3′ 
R: 5′-GATATGTTTGCAGACAGTGTATCAGTGAA-
GGAATCGCTTTCCG-3′ primers.

The PCR reaction in a final volume of 25 μl contained 
20 pmol of each primer, 100-200 ng DNA, 200 μM dNT-
Ps, 1.5 mM MgCl2, 1 U Taq polymerase and 2.5 μl of 
10X PCR buffer (SinaClon, Iran). The PCR conditions 
were an initial denaturation at 94°C for 5 minutes fol-
lowed by 30 cycles of 94°C for 60 seconds, 55°C for 60 
seconds and 72°C for 60 seconds, with a final extension 
for 5 minutes at 72°C. Five microliters of the resulting 
270 bp PCR product was examined using electrophore-
sis on a 1% agarose gel containing the Gel Red (Kawsar 
Biotech Company , Iran) stain and was visualized under a 
UV Gel Documentation System (Quantum ST4). Fifteen 
microliters of the PCR product was treated with 5 U of 
the restriction enzyme BstU I at 37°C overnight and the 
RFLP products were electrophoresed on a 2% agarose gel 
(7). The C allele (ancestral) was not digested by the BstU I  
while the C to G substitution resulted in digestion of the 
PCR product into two fragments of 227 bp and 43 bp 
(Fig.1).
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Fig.1: Agarose gel electrophoresis (2%) pattern of digested polymerase 
chain reaction (PCR) products by the BstU I restriction enzyme. From left to 
right, lanes 1, 2, and 3 represent the PPARγ CG genotype, lane 4 indicates 
the CC genotype and lane 5 shows the 50 bp DNA molecular weight marker. 
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The PPARγ C161T SNP was detected by PCR-RFLP using specific 

F: 5′-CAA GAC AAC CTG CTA CAA GC-3′
R: 5′ -TCC TTG TAG ATC TCC TGC AG -3′ primers. 

The PCR reaction consisted of 20 pmol of each primer, 
100-200 ng DNA, 200 μM dNTPs, 1.5 mM MgCl2, 1 U 
Taq polymerase and 2.5 μl of 10X PCR buffer in a final 
volume of 25 μl. The PCR thermal cycling conditions were 
an initial denaturation at 94°C for 5 minutes, followed by 
35 cycles by 94°C for 60 seconds, 55°C for 60 seconds and 
72°C for 60 seconds, with a final extension for 5 minutes at 
72°C. Five microliters of the resulting 200 bp PCR product 
was examined using electrophoresis on a 1% agarose gel 
containing Gel Red stain and visualized under a UV Gel 
Documentation System (Quantum ST4). Fifteen microlit-
ers of the PCR product were treated with 5 U of the restric-
tion enzyme Pml1 at 37°C overnight and the RFLP prod-
ucts were electrophoresed on a 2% agarose gel (10). The 
ancestral allele fragment was digested into two fragments 
of 120 bp and 80 bp, while the derived allele remained in-
tact (Fig.2).
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Fig.2: The agarose gel electrophoresis of restriction fragment length polymorphism (RFLP) 
products obtained by digestion of polymerase chain reaction (PCR) products by the Pml1 
restriction enzyme. From left to right, lanes 1, 2, and 3 and 4 represents the 50 bp DNA 
molecular weight marker, the CT genotype of PPARγ C161T and the wild type genotype of 
CC. 
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Fig.2: The agarose gel electrophoresis of restriction fragment length poly-
morphism (RFLP) products obtained by digestion of polymerase chain reac-
tion (PCR) products by the Pml1 restriction enzyme. From left to right, lanes 
1, 2, and 3 and 4 represents the 50 bp DNA molecular weight marker, the CT 
genotype of PPARγ C161T and the wild type genotype of CC.

Statistical analysis
The frequency of alleles was calculated by the chromosome 

counting method and deviation from the Hardy-Weinberg 
equilibrium (HWE) was calculated using the Chi-square test. 
Comparison of genotype and allele frequencies of the two 
SNPs between PCOS patients and controls was undertaken 
using the Chi-square test. The SPSS logistic regression was 
used to calculate odds ratio (OR) as an estimate of relative 
risk for the disease and its 95% confidence interval (CI). The 
association between biochemical data and SNPs was calcu-
lated using the independent-sample t test and ANOVA. The 
P<0.05 was considered as statistically significant. The statis-
tical package for social sciences (SPSS, SPSS Inc., Chicago, 
IL) version 16.0 was used for the statistical analysis.

Results
Demographic and biochemical characteristics of the 

participants are presented in Table 1. Patients were age-
matched with controls (P=0.09). Also, the two groups 
were BMI-matched (P=0.25, Table 1). A significantly 
lower serum level of estradiol was observed in PCOS 

women compared with controls (70 ± 45.5 vs. 109.7 ± 
91.2 pg/ml respectively, P<0.001). However, a lower lev-
el of SHBG was observed in patients (52.2 ± 24.5) com-
pared with controls (58.6 ± 33.9) but was not statistically 
significant (Table 1).

Table 1: Characteristics of PCOS patients and controls

P valueControl
n=233
Mean ± SD

Patient 
n=50 
Mean ± SD

Variable

0.0922.2 ± 4.223.6 ± 5.3Age (Y)
0.2522.8 ± 5.823.7 ± 4.9BMI (Kg/m2)
0.9778.5 ± 14.878.6 ± 13.2FBS (mg/dl)
0.78129.7 ± 30.6131.1 ± 32.8Cholesterol (mg/dl)
0.2588 ± 51.578.8 ± 43.2TG (mg/dl)
0.6146.5 ± 12.845.6 ± 11.7HDL-C (mg/dl)
0.8274.8 ± 24.574 ± 26.6LDL-C (mg/dl)
<0.001109.7 ± 91.270 ± 45.5Estradiol (pg/ml)
0.1358.6 ± 33.952.2 ± 24.5SHBG (nmol/l)

PCOS; Polycystic ovary syndrome, BMI; Body mass index, FBS; Fasting blood sugar, TG; 
Triglycerides, HDL-C; High density lipoprotein-cholesterol, LDL-C; Low density lipopro-
tein-cholesterol, and SHBG; Sex hormone binding globulin.

The genotypic distribution of PPARγ Pro12Ala was in 
HWE in both patients and controls (P>0.1). However, the 
genotypic distribution of PPARγ C161T significantly de-
viated only in the control group (χ2=5.03, P<0.05). 

The genotype and allele frequencies of both SNPs are giv-
en in Tables 2, 3. The frequency of the CG genotype in pa-
tients was 32% and significantly higher than that in controls 
(13.7%, P=0.002, OR=2.96 (95% CI of 1.46-5.96) (Table 2). 
Given that the control group deviated from Hardy-Weinberg 
equilibrium for the C161T SNP, no further analysis was un-
dertaken on the potential association of this SNP with PCOS. 
Table 2: The frequency of PPARγ Pro12Ala (C/G) genotypes and alleles in 
patients and controls

Control
n=233
(%)

Patient
n=50
(%)

Parameter

Genotypes
201 (86.3)34 (68)       CC
32 (13.7)16 (32)       CG

χ2=9.75, P=0.002, OR=2.96 , (95% CI: 1.46-5.96, P=0.002)
Alleles

434 (93.1)84 (84)       C
32 (6.9)16 (16)       G

χ2=9.75, P=0.002, OR=2.96 (95% CI: 1.46-5.96, P=0.002)
OR; Odds ratio and CI; Confidence interval.

The effect of both polymorphisms on lipid and lipopro-
tein profiles along with estradiol and SHBG levels in all 
studied individuals is shown in Table 4. A significantly 
higher level of TG was detected in the presence of the 
PPARγ CG (101.1 ± 59.4 mg/dl) genotype compared to 
the CC genotype (76.0 ± 40 mg/dl). Considering the effect 
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of the PPARγ C161T polymorphism on lipid and lipopro-
tein profiles along with the estradiol level, we observed 
significantly lower levels of total cholesterol (85.5 ± 24.4 
mg/dl, P=0.011) and LDL-C (42.5 ± 12.8 mg/dl, P=0.023) 
in homozygote TT individuals compared to those with the 
CC genotype (130.6 ± 30.6 and 75.4 ± 24.5 mg/dl respec-
tively). The SHBG level was not significantly different 
between different genotypes of the two SNPs (Table 4). 

Table 3: The genotype and allele frequencies of PPARγ C161T in the patient 
and control groups

Control
n=233
(%)

Patient
n=50
(%)

Parameter

Genotypes

155 (66.5)31 (62)       CC
76 (32.6)17 (34)       CT
2 (0.9)2 (4)       TT

χ2=3.05, P=0.21
Alleles

386 (82.8)79 (79)       C
80 (17.2)21 (21)       T

χ2=0.4, P=0.52

When each group was studied separately, the association of 
the PPARγ CG genotype, compared with the CC genotype, 
with significantly lower level of estradiol was only observed 
in the PCOS group (54.3 ± 28.9 pg/ml vs.77.9 ± 50.5 pg/ml, 
P=0.045). Also, a significantly higher level of TG was asso-

ciated with the CG genotyped compared to the CC genotype 
(115.6 ± 62.4 and 74.6 ± 39.9 mg/dl respectively, P=0.026).

Discussion
We identified an association between the PPARγ Pro12Ala  

CG genotype and the risk of PCOS in our population. We 
did not detect the GG genotype among our studied indi-
viduals because the homozygote Ala genotype is rare in the 
overall population (7). 

There are inconsistent reports on the association of 
PPARγ SNPs with susceptibility to PCOS. This may be 
due to different frequencies of this SNP among different 
populations, but also different lifestyle, effects of envi-
ronmental factors and also the influence of sample size.

In a study from Germany, the frequency of the 
PPARγ Pro12Ala SNP was not significantly different 
between PCOS and healthy women (7). Also, among 
Italians, the Pro12Ala SNP was unrelated to the risk 
of PCOS (5).  However, among PCOS patients of In-
dian origin, the PPARγ Pro12Ala was associated with 
decreased PCOS susceptibility. However, the PPARγ 
C161T (His44His) did not affect the risk of PCOS 
among Indian (8) Caucasian (11) and Greek (12) 
women. In contrast, among the Italians, there was a 
significantly higher frequency of PPARγ T allele in 
PCOS patients than in controls (5).  Meta-analysis by 
Zhang et al. (15) indicated that the Pro12Ala poly-
morphism reduced the risk of PCOS only in European 
but not in Asian populations.

Rahimi et al.

Table 4: Mean number of primordial, primary, growing, atretic graafian follicles, graafian follicles and corpora lutea in the ovaries of rats in the experimental 
and control groups 

Variable PPAR Pro12Ala (C/G) PPAR C161T

TT (n=4)CC (n=235) CG (n=48) CC (n=186) CT (n=93)
FBS (mg/dl) 78.7 ± 15 77.3 ± 11.6 79.4 ± 15.8 77.3 ± 11.3 63.3 ± 9.1

P=0.61         P=0.47 P=0.06
Cholesterol (mg/dl) 129.0 ± 30.5 134.1 ± 32.9 130.6 ± 30.6 130.6 ± 30.7 85.5 ± 24.4

P=0.33 P=1 P=0.011*

P=0.012**

TG (mg/dl) 76.0 ± 40 101.1 ± 59.4 81.7 ± 46.4 79.8 ± 42.1 40.3 ± 18.4
P=0.007 P=0.94         P=0.16

HDL-C (mg/dl) 46.8 ± 13 44.3 ± 10.6 46.9 ± 13.1 45.7 ± 11.7 36.0 ± 10.4
P=0.16 P=0.71        P=0.2

LDL-C (mg/dl) 74.3 ± 24.4 76.1 ± 26.9 75.4 ± 24.5 74.5 ± 25.1 42.5 ± 12.8
P=0.67 P=0.95       P=0.023*

P=0.031**

Estradiol (pg/ml) 103.8 ± 86.6 96.8 ± 84.1 102.3 ± 86.5 103.6 ± 87 91.6 ± 57.2
P=0.61 P=0.99       P=0.96

SHBG (nmol/l) 58.3 ± 33.8 53.2 ± 24.6               58.3 ± 34.2 55.2 ± 28.9 72.9 ± 32.1
P=0.24 P=0.44 P=0.4

Data are presented as mean ± SD.*; Compared with the CC genotype, **; Compared with the CT genotype, FBS; Fasting blood sugar, TG; Triglycerides, HDL-C; High density lipoprotein-
cholesterol, LDL-C; Low density lipoprotein-cholesterol, and SHBG; Sex hormone binding globulin 
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The PPARγ is a critical transcription factor involved in 
regulating glucose and lipid metabolism (16). The PPARγ 
is involved in energy regulation and fat deposition, and is 
recognized as an important gene contributing to obesity, 
obesity induced insulin resistance and dyslipidemia (8). 
The natural ligands of PPARs are unsaturated fatty acids, 
eicosanoids, oxidized LDL and VLDL, and linoleic acid 
derivatives. Fibrates and thiazolidinediones are pharma-
cological agonists of PPARs (17). Although we showed 
significant associations between the PPARγ Pro12Ala 
SNP and the lipid and lipoprotein profiles in a Kurdish 
population, this was not observed in a German population 
(7). Also, in a PCOS patient group of Italian origin, no 
significant difference in adiponectin, HDL-C, LDL-C and 
TG levels was observed between ancestral and variant 
genotypes of this SNP (5). In contrast, in PCOS women 
from Korea, a significantly increased HDL-C level was 
detected in individuals carrying the variant allele (9). 

The small sample size of the studied PCOS patient 
group is the main limitation of the present study which 
may affect the association observed between PPARγ gen-
otypes and PCOS, lipid and lipoprotein profiles, and es-
tradiol and SHBG levels.

Conclusion
Our study showed an association between PPARγ Pro-

12Ala and the risk of PCOS while no influence of PPARγ 
C161T on susceptibility to PCOS was observed. Also, we 
found that the lipid and lipoprotein profiles are affected 
by the presence of PPARγ Pro12Ala and C161T polymor-
phisms. The ancestral CC genotype of C161T had a low-
ering effect on the TG level and the minor T allele had a 
beneficial effect in lowering cholesterol and LDL-C. In 
PCOS patients the variant CG genotype of Pro12Ala was 
associated with a lower level of estradiol and a higher 
concentration of TG.
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Abstract 
Background: Chlamydia trachomatis (CT) infection is the most common sexually transmitted disease in the world 
that can persist and also ascend in the genital tract. This intracellular and silent infection is related to some adverse 
pregnancy outcomes, such as miscarriage. The aims of this study were to explore the best CT screening tests using 
blood and vaginal samples and to investigate the correlation between CT infection and the incidence of miscarriage.

Materials and Methods: This case-control study was done in October 2013 through June 2014, using purposive 
sampling from 157 female participants with or without a history of miscarriage. The samples were taken after each 
participant had signed a letter of consent and had completed a questionnaire. To achieve the objectives of this study, 
polymerase chain reaction (PCR) and enzyme-linked immunosorbent assay (ELISA) tests were performed on vaginal 
swabs and blood samples, respectively. 

Results: PCR results showed a significantly higher CT infection rate in the miscarriage group compared to the control 
group (11.3 vs. 0%, P=0.007). Anti-CT IgG and IgA antibodies were found in 4.2 and 2.1% of cases in the miscarriage 
group, and in 1.7 and 6.7% of cases in the control group, respectively (P>0.05). Despite lower humoral responses in 
this study, positive samples were detected only by one of the following techniques; PCR, ELISA IgA and ELISA IgG. 
It also should be noted that PCR worked best in terms of detection.

Conclusion: Based on the obtained data, there is a strong association between molecular evidence of CT infection 
and miscarriage. A higher rate of CT detection in molecular tests compared to serological assays suggests that PCR 
could be used as the first-choice assay for detection of C. trachomatis. However, the importance of serological tests in 
detecting potential past CT infection or upper genital infection not amenable to sampling is undeniable.
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Introduction 
Although chlamydiae were discovered in 1907, 

chlamydial disease was known for centuries before that. 
Chlamydia trachomatis (CT) is a Gram-negative, non-
motile and obligate intracellular bacterium, which causes 
one of the most prevalent sexually transmitted diseases 
called chlamydia (1). The World Health Organisation es-
timated that compared to the year 2005, 131 million new 
cases of urogenital CT infection have occurred in women 
and men aged 15-49 years globally in the year 2012 (2). 

This genital infection can result in adverse reproductive 
outcomes such as infertility, premature delivery, ectopic 
pregnancy, low birth weight, and miscarriage (3). Despite 
significant progress in medical sciences, many miscar-
riages still occur. Miscarriage is the most common seque-

la of pregnancy, which is defined as pregnancy loss before 
the 24th week of gestation (4). Nonetheless, in most cases, 
the causes of miscarriage are unknown. Nonaka et al. (5) 
have reported that prevalence of chromosomal aberra-
tions in patients with a history of recurrent spontaneous 
abortion is less than those who have sporadic miscarriage. 
Also, in women with recurrent spontaneous abortion, 25-
32% of conception products have abnormal karyotypes. 
On the one hand, chromosomal aberrations are observed 
in approximately 50% of early miscarriages. On the other 
hand, infections have been attributed to 15% of early mis-
carriages and 66% of late miscarriages (6). 

Enzyme linked immunosorbent assay (ELISA) and 
polymerase chain reaction (PCR) are two common 
methods for detection of CT. In 2003-2006, a group in 
Poland evaluated the frequency of CT infection in wom-

Royan Institute
International Journal of Fertility and Sterility 
Vol 12, No 2, Jul-Sep 2018, Pages: 152-156



Int J Fertil Steril, Vol 12, No 2, Jul-Sep 2018                 153

en suffering from spontaneous miscarriage by PCR and 
ELISA IgG and IgA (7). Also, the same serologic and 
molecular tests were used to investigate whether CT is 
related to miscarriage in Switzerland (8). Results of a 
serologic study for diagnosis of CT in sub fertile women 
suggests that MOMP-based (major outer membrane pro-
tein of CT used as antigen) ELISA is equally suitable, if 
not slightly better, than micro-immunofluorescence as-
says in terms of sensitivity and specificity (9). For detec-
tion of CT in laboratories, Nucleic Acid Amplification 
tests have been reported to function better than other 
available tests because of their sensitivity and specific-
ity (8). Since the method of choice for detection of CT 
is ELISA in most clinics, this study was done to evalu-
ate the validity of this method to improve the screening 
program for detection of this infection. Moreover, the 
correlation between CT infection and the incidence of 
miscarriage was investigated.

Materials and Methods
This study was a case-control study and samples were 

collected starting in October 2013 through June 2014. 
The sample size was calculated with regard to the report-
ed prevalence of CT (10), 95% confidence interval and 
80% power. The control group comprised 60 pregnant 
women without any miscarriage history, ranging from 20 
to 40 years of age (mean 27.85 ± 5.14 years), who attend-
ed a pregnancy assessment unit. The miscarriage groups 
included 55 women with 1-2 and 42 women with ≥3 mis-
carriages, ranging from 19 to 45 years of age (mean 30.88 
± 5.9 years), who were referred to a Fertility Centre in Is-
fahan, Iran. In the miscarriage group, samples were taken 
after the last miscarriage (4-24 weeks of gestation) and 
termination of bleeding. 

All participants were married and had one sex part-
ner. Local Ethical Committee approval and participants’ 
consent were obtained. A questionnaire containing de-
mographic information, anti-biotherapy history, and pre-
vious adverse pregnancy outcome was completed by par-
ticipants. The criteria for participant selection were no use 
of any chlamydia-related antibiotics during the last three 
months, no bleeding, and submitting a completed ques-
tionnaire. In order to exclude cases who most likely had 
genetic problems, questions regarding possible products 
of conception with congenital malformation and develop-
mental delay, past karyotype tests, and a history of infer-
tility and genetic disorders in family members were asked 
in the questionnaires. 

Sample collection
Vaginal samples were collected using sterile cotton 

swabs and were conserved in phosphate buffer saline 
(PBS) at -70°C until tested. Blood samples were collected 
in 5-ml volumes and the sera were separated by centrifu-
gation at 2500 rpm (1090×g). All the sera were aliquoted 
into several tubes to avoid excessive freeze-thaw cycles 
and were stored at -20°C prior to analysis. 

DNA extraction
We used boiling method to extract DNA from vaginal 

samples, since it has been reported as a rapid and cost-
effective method with a high DNA efficiency (11). Brief-
ly, after removing vaginal swabs from Falcon centrifuge 
tubes (Aratebfan, Tehran), the remaining PBS solution 
was centrifuged at 2000 rpm (700×g) for 15 minutes. The 
supernatant was then discarded and the pellet was vor-
texed and transferred to a 1.5 ml micro-tube. To fully re-
move the PBS, the micro-tube was also micro-centrifuged 
at 2000 rpm (295×g) for 15 minutes. After draining the 
supernatant fluid from the tubes, 400 μl of Tris base-ED-
TA (TE) buffer containing 1 mol l-1 Tris base (pH=8.0) 
and 0.5 mol l-1 EDTA was added to each sample. The 
suspension was boiled in a water bath for 10 minutes and 
then centrifuged at 10000 rpm (7378×g) for 10 minutes. 
Subsequently, the supernatant containing extracted DNA 
was harvested and stored at -20°C.

Beta-globin polymerase chain reaction
The presence of human cells and the absence of in-

hibitory elements in the extracted DNA were evaluated 
by amplification of a 268-bp fragment of the beta-globin 
gene. Primers used in this step were: 

PCO4: 5´-CAACTTCATCCACGTTCACC-3´ 
GH20: 5´-GAAGAGCCAAGGACAGGTAC-3´ (11). 
PCR was carried out on 2 μl of the extracted DNA sam-

ples in a 25 μl reaction volume consist of 20 pmol of each 
primer, 2 mM MgCl2, 0.3 mM dNTP and 1 U of Taq DNA 
polymerase. All PCR reagents were purchased from Cin-
na Gene Company (Tehran, Iran). The PCR protocol was 
as follows: an initial step 10 minutes at 95°C; 30 cycles of 
1 minute at 94°C, 1 minute at 58°C, and 1 minute at 72°C; 
and a final step 8 minutes at 72°C.

C. trachomatis plasmid polymerase chain reaction
To detect Chlamydia trachomatis in the validated DNA 

samples, a 241-bp fragment of chlamydial cryptic plas-
mid was amplified. Relevant primers for this PCR were:

KL1: 5´-TCCGGAGCGAGTTACGAAGA-3´ 
KL2: 5´-AATCAATGCCCGGGATTGGT-3´ (12). 
PCR was performed on a final volume of 25 μl con-

taining 5 μl DNA, 6 pmol of each primer (Genfanavaran, 
Iran), 3 mM MgCl2, 0.2 mM dNTP and 1 U of Taq DNA 
polymerase were used for each experiment. The PCR pro-
tocol was as follows: an initial step 2 minutes at 95°C; 30 
cycles of 30 seconds at 95°C, 30 seconds at 58.3°C, and 
30 seconds at 72°C; and a final step 5 minutes at 72°C.

Serological assays
Serum samples were tested by MOMP-based ELISA 

kits (Euroimmun, Germany) to detect anti-CT IgA and 
IgG antibodies. All steps were performed according to the 
manufacturer’s instructions. The IgA kit used in this ex-
periment had 100% sensitivity and 97.4% specificity and 
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the IgG kit had 78.2% sensitivity and 97.1% specificity. 
There was no cross reactivity with other Chlamydia pneu-
moniae positive samples for the kits. 

Statistical analysis
This was a case-control study and data analysis was car-

ried out using GraphPad Prism version 6.07 for Windows. 
The Chi-square and Fishers exact tests were used for ana-
lysing diagnostic findings (PCR, IgA and IgG). Student’s 
t test was used to determine the mean and the standard de-
viations for comparing ages among participants with and 
without miscarriage. P<0.05 were considered statistically 
significant.

Results
PCR and ELISA were performed on vaginal swabs and 

blood samples of 157 participants, respectively. Then the 
relationship between the number of previous miscarriages 
and the prevalence of CT infection was evaluated. The 
number of miscarriages was given under three categories 
(0, 1-2, and ≥ 3 miscarriages). 
 
Detection of Chlamydia trachomatis by polymerase 
chain reaction

Internal control PCR showed that all samples were free 
of inhibitory elements (Fig.1). In both miscarriage groups 
together 11.3% of the patients were positive for CT in-
fection, where all of the 60 women in the control group 
were tested negative (Fig.2). Detailed data with statistical 
analysis are shown in Table 1. 

Fig.1: Human beta globin polymerase chain reaction (PCR) as internal con-
trol. Gel electrophoresis of amplified human beta globin gene presenting 
268 bp amplicons in 157 extracted samples. L; 100 bp ladder, PC; Positive 
control, S1-S5; Samples, and NC; Negative control.

 

Fig.2: Chlamydia trachomatis (CT) plasmid polymerase chain reaction (PCR). 
Gel electrophoresis of amplified CT plasmid presenting 241 bp amplicons. 
The gel electrophoresis results on the left show the presence of CT infection 
in women in the miscarriage group. The gel electrophoresis results on the 
right present the absence of CT infection in the participants. L; 100 bp lad-
der, PC; Positive control, S1-S6; Samples, and NC; Negative control.

Table 1: The number of C. trachomatis positive cases in the control and 
both miscarriage groups together

P valueControl group 
n=60

Miscarriage group 
n=97

Diagnostic 
tools

0.007011PCR+ 
0.64914IgG+
0.20342IgA+

The results of the relationship between the number of 
previous miscarriages and prevalence of CT infection are 
shown in Table 2. According to the PCR data, none of the 
participants without a history of miscarriage were positive 
for CT infection. On the other hand, 5 out of 55 women 
with 1-2 miscarriages and 6 out of 42 women with three 
or more miscarriages were positive for CT as indicated by 
PCR. The difference between these three categories was 
statistically significant.

Table 2: Results reported for C. trachomatis infection by three diagnostic 
tools in women regarding their history of previous miscarriages

IgA+ (%)IgG+ (%)PCR+ (%)CountNumber of 
miscarriages

6.71.70600* 
05.49.1551-2
4.82.414.342≥3
0.4940.7440.004P value**

*; Pregnant women with no miscarriage and **; χ2 for trend for each diagnostic method.

Three out of 38 women (7.9%) in ≤25-year age group, 
4 out of 97 women (4.1%) in 26-35-year age group, and 
four out of 22 women (18%) in 36-45-year age group 
were positive for CT by PCR. Evaluation of association 
of mother’s age with CT infection revealed that there was 
a significantly higher correlation between 36-45-year age 
group and CT infection compared to other age groups, as 
indicated by PCR (P=0.042). 

Detection of Chlamydia trachomatis in women by ELISA 
IgA and IgG

In the miscarriage groups, 4.1 and 2.1% of women were 
positive for CT IgG and IgA antibodies, respectively. 
However, in the control group, these ratios were 1.7 and 
6.7% of the cases (Table 1). The statistical analysis did 
not show any significant relationship between miscarriage 
and the detection of IgG or IgA chlamydial antibodies 
compared to the control group. 

The relationship between the number of previous mis-
carriages and the prevalence of anti-CT antibodies was 
evaluated by ELISA IgA and IgG as well (Table 2). In 
terms of the prevalence of CT IgA antibodies, 4 out of 
60 women without miscarriage history, and 2 out of 42 
women with three or more previous miscarriages were 
CT positive. However, CT IgA antibody was not found 
in the women with 1-2 miscarriages. By comparing 
these three categories, we did not obtain any statistical 
significance.

Bagheri et al.
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CT IgG antibodies were detected in 1 out of 60 women 
without miscarriage history, 3 out of 55 women with 1-2 
miscarriages and 1 out of 42 women with three or more 
miscarriages. The difference among these three categories 
was not statistically significant.

Discussion
According to our PCR results, there is a positive rela-

tionship between miscarriage and underlying CT infec-
tion. The association between molecular evidence of CT 
infection and miscarriage has been reported by previous 
studies (8, 13). Also, in another study in Australia, mis-
carriage was attributed to the presence of chlamydia and 
gonorrhoea detected by PCR before pregnancy (14). 

Furthermore, in our study a significant molecular relation-
ship was shown between the 36-45-year age group and the 
incidence of chlamydia positivity, which was in agreement 
with other studies. In 2010 Jenab et al. (11), reported a cor-
relation between CT infection and 35-45-year age group, in a 
study on asymptomatic and symptomatic women in Isfahan, 
Iran. In a study in West Midlands, UK, it was found that there 
is a remarkable increase in the rate of STIs even in older 
adults, aged ≥45 years old (15). Also, Parish et al. (16) found 
that CT infection is concentrated in the 25-44-year age range 
in China. It has been reported that in China and other Asian 
societies, onset of sexually transmitted diseases can be late 
due to sexual activity beginning after reaching adolescence. 
Nonetheless, it has been observed in some researches that 
CT infection is more frequent in younger ages (17, 18). To 
the best of our knowledge, there is not a very clear reason for 
the incidence of CT infection in older ages. 

Our ELISA results showed no significant relationship be-
tween the number of previous miscarriages and CT infec-
tion, which was in accordance with earlier serologic studies 
on women suffering from recurrent spontaneous abortion 
(19-21). However, in two other studies it was reported 
that there was an association between experienced miscar-
riages and IgG antibodies to CT (7, 22). We observed low 
prevalence of CT IgG and IgA antibodies in this studied 
population. Its reason might be CT serotype replacement 
with fewer immunogenic types leading to lower antibody 
levels over time (23). Likewise, a 20-year long timed study 
in Finland showed decreased CT sero-prevalence and in-
creased current infection prevalence detected by nucleic 
acid amplification tests over time (24). The reason can be 
reinfection due to untreated sex partner. In addition, immu-
nity to CT is serovar-specific, partial and short-term (25), 
which can raise the rate of acute infection in women.  

Despite the accuracy of the tests, the CT-positive sam-
ples were surprisingly confirmed by only one of our three 
diagnostic tools (PCR, ELISA IgG and ELISA IgA). For 
example, all PCR-positive samples were IgG/IgA-neg-
ative or IgG-positive samples were PCR/IgA-negative. 
This contradiction may happen due to different reasons. 
Positive serologic and negative molecular detection of 
CT may be due to an old infection or resolution of CT 
(26, 27) or relocation of CT from the lower to the upper 

genital tract (28, 29). Moreover, positive molecular and 
negative serologic detection of CT can be due to further 
lower genital infection, very low organism concentration 
in the upper genital tract and below the immune system 
detection level (30), delayed or even absent CT humor-
al responses in serum in spite of clinical symptoms (31, 
32), early antibiotic consumption leading to persistent or 
chronic infection before recognizing the bacterium by the 
immune system (arrested immunity) (33), decrease in the 
anti-CT antibodies titre below the ELISA detection level 
(34), or primary infection. Also, in another study there 
were pregnant women who were positive for endo-cervi-
cal CT IgA, but negative for CT DNA, possibly due to a 
recently cleared CT infection, upper genital infection or a 
positive cervical serology caused by blood contamination 
containing CT antibodies (35). Therefore, IgA antibodies 
do not indicate recent CT infection. Instead, according to 
several studies, they have been attributed to chronic or 
persistent CT infections (28). 

At present, these alternative explanations for the discrepan-
cy between molecular and serological results are not evident at 
this point, as they are case-dependent. This reflects the unique 
adaptive immunity in the genital tract compared to other mu-
cosal sites. There is an association between specific host im-
mune responses and susceptibility to or protection from CT in-
fection (36). In fact, individual’s immune system defines that 
CT resolves, enters the resistance phase or reinfection occurs. 
The pregnancy itself is a reason of changes in the host immune 
responses (37). Also, person-to-person variation in respond-
ing to CT infection is due to the women's genital tract specific 
microbiota (38). Perhaps a long-term follow up with a larger 
number of participants will lead to more definitive explana-
tions for the discrepancy between the test results. 

Conclusion
Taken together, to improve the precision and the efficiency 

of chlamydia detection in the current CT screening tests in 
clinical laboratories (usually ELISA), it is recommended that 
molecular tests, such as PCR, be performed as gold standard 
tests. Moreover, serological tests are helpful in evaluating 
disease conditions to differentiate ongoing from past dam-
ages caused by CT. In cases of past CT infections or upper 
genital infections not amenable to sampling, a serological 
test is an effective method to detect the infection and its im-
portance has not faded. However, PCR is the test of choice to 
detect current CT infection, CT infection at the earliest days 
of transmission, and persistent CT infection in arrested-im-
munity cases. Thus, the inclusion of CT molecular and sero-
logical screening tests to other pregnancy and prenatal tests, 
which could allow for early detection and treatment of this 
infection, would decrease adverse reproductive outcomes.
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Abstract 
Background: DNA methylation is one the epigenetic mechanisms, which is critically involved in gene expression. 
This phenomenon is mediated by DNA methyl-transferases and is affected by environmental stress, including in vitro 
maturation (IVM) of oocytes. Melatonin, as an antioxidant, may theoretically be involved in epigenetic regulation via 
reductions of reactive oxygen species. This study was performed to investigate DNA methylation and the possibility 
of goat oocyte development after treatment with different concentrations of melatonin.

Materials and Methods: This experimental study was performed to investigate DNA methylation and the possibility 
of goat oocyte development after treatment with different concentrations of melatonin. For this purpose, oocytes with 
granulated cytoplasm were selected and co-cultured with at least two layers of cumulus cells in maturation medium 
with 10-6 M, 10-9 M, 10-12 M and 0-M (as control group) of melatonin. Nucleus status, glutathione content and devel-
opmental competence of the oocytes in each experimental group were assessed. Also, expression of genes associated 
with DNA methylation, including DNA methyltransferase 1 (DNMT1), DNA methyltransferase 3b (DNMT3b) and 
DNA methyltransferase 3a (DNMT3a) was evaluated by quantitative real time-polymerase chain reaction (RT-PCR).

Results: According to our findings, the percentage of oocytes that reached the M-II stage significantly increased in 
the 10-12 M group (P<0.05). Also, a significant elevation of glutathione content was observed in melatonin-treated 
oocytes (P<0.05). Analysis of blastocyst formation revealed that developmental competence of the oocytes was higher 
than the control group (P<0.05). It was observed that melatonin treatment decreased expression levels of DNA meth-
yltransferases (DNMTs) and global DNA methylation (P<0.05). In addition, the expression of melatonin receptor1A 
(MTNR1A) was detected in both cumulus and oocyte by RT-PCR.  

Conclusion: The results suggested that in goat model melatonin affects DNA methylation pattern, leading to an im-
provement in the developmental competence of the oocytes. 

Keywords: Glutathione, Melatonin, Methylation

Citation: Saeedabadi S, Abazari-kia AH, Rajabi H, Parivar K, Salehi M. Melatonin improves the developmental competence of goat oocytes. Int J Fertil Steril. 2018; 
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Introduction 
A good number of experiments have been designed to 

improve the in vitro production of goat embryos by add-
ing numerous factors such as growth factors and antioxi-
dants to maturation media  (1, 2). 

Maturation of oocytes with a high level of competence 
is essential to obtain more high quality blastocysts (3). 
A study demonstrated that supplementation of MM with 
cysteine as an antioxidant enhances the level of intracel-
lular glutathione (GSH) during in vitro maturation (IVM) 
and is maintained even after in vitro fertilization (IVF) 
(4). Another study suggested that addition of brain-de-

rived neurotrophic factors as a growth factors increases 
GSH and improves developmental competence in ovine 
oocytes (5, 6). Nonetheless, the percentage of embryos 
that successfully develop into blastocysts is low (7). 

During in vitro embryo production, various reacive oxy-
gen species (ROS) scavengers such as l-ascorbic acid (vi-
tamin c) and cysteine are used to protect oocytes and em-
bryos from harmful effects of oxidative stress (OS) (8, 9). 
ROS has adverse effects on mitochondrial functions and 
epigenetic outcomes. OS strongly alters the expression of 
ten-eleven translocation (TET1), which is responsible for 
changing 5-methylcytosine to 5-hydroxymethylcytosine 
in bovine embryo (10).
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Melatonin (N-acetyl-5-methoxytryptamine) is a potential 
antioxidant (11), which is produced from tryptophan and 
is secreted by the pineal gland. Melatonin is a well-known 
multifunctional molecule, as it mediates circadian rhythm, 
enhances immune-function, and regulates seasonal repro-
ductive activity (12). It has been previously suggested that 
melatonin affects gene expression of several antioxidant 
enzymes such as glutathione peroxidase and superoxide 
dismutase (13). Melatonin can pass through cellular mem-
brane and reach cytosol, inner mitochondria and nuclei, 
where it protects cells from signals that trigger apoptosis 
(6, 14). Several recent studies have shown that melatonin 
has beneficial effects on developmental competence of 
sheep, porcine, cattle, and mouse embryos, which is related 
to anti-oxidant capability of melatonin (15-20). 

According to a previous study, hydrolazine has an effect 
on methylation level by inhibition of methyltransferases. A 
review by Korkmaz et. al. (21) indicated that melatonin, like 
hydrolazine, can change methylation levels, which affects 
activation of genes without any changes in DNA sequencing.

Taken together, melatonin may have an effect on DNA 
methylation of goat oocytes as well as their develop-
mental competence. Therefore, in this study the effects 
of different concentrations of melatonin on developmen-
tal competence, methylation dynamics and GSH level in 
goat oocytes were evaluated. 

Materials and Methods
In this experimental study, unless otherwise specified, 

all chemicals and media were obtained from Sigma-Al-
drich (St. Louis, Mo, USA) and Gibco (Grand Island, NY, 
USA), respectively. Similarly, all plastic dishes and tubes 
were obtained from Nunc (Roskilde, Denmark).

Oocyte collection and in vitro maturation
Abattoir ovaries were obtained from goat and trans-

ferred in physiological saline at 35°C within 4 hours after 
collection. Cumulus oocyte complexes (COCs) were as-
pirated from follicles with 2-6 mm diameters. The pro-
cedure of in vitro oocyte maturation was performed as 
described previously (22). Briefly, selected COCs with 
more than two layers of cumulus were washed three times 
in HEPES-buffered tissue culture medium-199 (HTCM-
199) containing 10% fetal bovine serum (FBS). After 
washing, COCs (n=10) were transferred into 50 µL mi-
cro-drops of HTCM-199 supplemented with 10% FBS, 
1µg/mL 17β-estradiol, 5.0 μg/mL luteinizing hormone 
(LH), 0.5 μg/mL follicle-stimulating hormone (FSH), 100 
IU/mL penicillin, 100 µg/mL streptomycin and melatonin 
under mineral oil. All cultures were incubated in maxi-
mum humidity with 5% CO2 at 38.5°C for 24 hours.  

Experimental design
After 24 hours of culturing the cells, treatment groups 

with 10-6 M melatonin (M-10-6), 10-9 M melatonin (M-10-

9) and 10-12 M melatonin (M-10-12), and the control group 
(without melatonin) were used in the designed experi-

ments. The following were analyzed for each treatment 
and control group: nuclear maturation, GSH content, ROS 
levels, global DNA methylation, gene expression and de-
velopmental competence after parthenogenetic activation 
(PA). For each condition three to five replicates were used.

Evaluation of nuclear maturation rate
For evaluating the transition from germinal vesicle (GV) 

to metaphase II (M-II) stage, COCs were striped from the 
cumulus cells mechanically in the presence of hyaloroni-
dase and were fixed in 4% paraformaldehyde. Then, oo-
cytes were washed in phosphate buffered saline (PBS) and 
stained with 5 µg/mL bisbenzimide (Hoechst 33342, exci-
tation: 346 emission: 460) for 5 minutes. Stained oocytes 
were evaluated using epifluorescence microscope (Nikon 
Eclipse-600) for first polar body extrusion (23).

Assessment of glutathione concentration
Glutathione content of oocytes was measured as described 

previously (24). Briefly, denuded oocytes were incubated in 
tyrodes medium (TLH) containing 5 mg/mL polyvinylalco-
hol (PVA) and 10µM CellTracker Blue (excitation: 371 emis-
sion: 464) for 30 minutes at 38.5°C. After incubation, oocytes 
were washed in PBS and observed using epi-fluorescence 
microscope (Nikon clips-300).  Digital images were captured 
and analyzed by Image J software. 

Analysis of reactive oxygen species level in maturation 
medium

The ROS production in centrifuged culture medium 
following IVM was measured by the chemiluminescence. 
One microliter of luminal (50 mM) dissolved in dime-
thyl sulfoxide was added to 400 μl of the supernatant. The 
global ROS levels were evaluated by measuring chemi-
luminescence with a luminometer (LKB 953, Wallac, 
Gaithersburg, MD) for 15 minutes, and the results were 
expressed in relative light units (RLU)/s (25, 26).

Parthenogenetic activation and embryo development
Parthenogenetic activation method was described ear-

lier (22). Briefly, after the maturation period, oocytes 
were stripped from cumulus cells by vortexing. Denuded 
oocytes were exposed to 5 mM inomycine for 5 minutes 
in HTCM and then washed three times in Charles Rosen-
krans 1 with amino acid (CR1aa) medium. Afterward, 
oocytes were incubated for 2 hours in CR1aa medium 
contain 2 mM 6-dimethylaminopurine. Finally, activated 
oocytes (n=6) were transferred to 20 µl droplets of CR1aa 
plus 3 mg/mL bovine serum albumin (BSA) under miner-
al oil at 38.5°C, 5% O2, 5% CO2 and maximum humidify 
for 3 days, and then the medium was refreshed with 10% 
FBS. The cleavage and blastocyst rate were determined 
on day 3 and 8 post activation, respectively.

Immunostaining of 5-methylcytosine 
After fixation in 4% paraformaldehyde, the oocytes were 

permeabilised with 1% Triton X-100 in PBS for 1 hour, 
then washed in Tween-20 in 1% PBS/BSA and treated with 
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2 N HCl for 1 hour at room temperature. After washing in 
Tween-20 in PBS, the samples were blocked in 0.5% Triton 
X-100 in 1% PBS/BSA for 1 hour. After blocking, the oo-
cytes were incubated with primary anti-5-methyl cytosine 
antibody (mouse monoclonal, Abcam, Cambridge, UK) at 
1:200 in the blocking buffer for 1 hour at room temprature. 
After incubation with the primary antibody, the samples 
were washed in PBS/BSA and incubated with phycoeryth-
rin-conjugated secondary antibody (Molecular Probes, 
Invitrogen, Carlsbad, CA, USA). After the final wash in 
PBS/BSA, the DNA of oocytes was stained with 1 μg/mL 
Hoechst 33342 for 15 minutes. Oocytes were mounted on 
slides and observed with a Nikon (Eclips-300) fluorescence 
microscope and the fluorescence intensity of the oocytes 
was analyzed by Image J software (27).

RNA isolation and reverse transcriptase-polymerase 
chain reaction

For each group, three pools of biological replicates con-
taining (n=10) mature oocytes and their surrounding cu-
mulus cells were used for total RNA isolation. RNA pellets 
were dissolved in sterile water and cDNA was synthesized 
using M-MULVE Reverse transcriptase. Briefly, 2 µg total 
RNA was mixed with 5 mM Random Hexamer. Five µL 
water was added to 2 µL of oocytes and incubated at 75ºC 
for 5 minutes for the reaction to take occur. Then 10 µL RT 
buffer, 10 mM dNTPs, 10 µL RNase inhibitor and 200 U 
reverse transcriptase were added to reach a total volume 
of 20 µL. Reverse transcriptase-polymerase chain reaction 
(RT-PCR) was done in an applied Bio Rad thermocycler. 
After the reverse transcriptase reaction was finished, the 
samples were maintained at 4ºC overnight. PCR reaction 
was performed in total volumes of 26 µL that included 2 µL 
cDNA, 2 µL of each primer and 1.25 µL tag polymerase, 
20.75 µL Master Mix (Takara, Japan). The PCR primers 
for each gene are listed in Table 1. The endogenous control 
(YWHAZ) and the three investigated genes were amplified 
with PCR cycle program at 94ºC for 3 minutes followed by 
40 cycles of 94ºC for 30 seconds and 72ºC for 45 seconds. 
The number of cycles varied between 30 and 40, depend-
ing on the abundance of a particular mRNA. Ten microlit-

ers of PCR product were mixed with 1 mL loading buffer 
and electrophoreses was carried out on a 2% agarose gel 
in TAE for 25 minutes. The ovary was used as a positive 
control for melatonin receptors (28).

Quantitative real time-polymerase chain reaction 
analysis

Real-time quantitative RT-PCR was performed to assess the 
expression of the investigated genes by using Rotor Gene Q 
instrument (QIAGEN, Germany). Real time PCR reactions 
were carried out in a total volume of 13 µL according to the 
manufacturer’s manuals for DNA Master SYBR Green I Mix 
(Takara, Japan). The primer concentrations were adjusted to 1 
μM for each gene. The cycling parameters were 5 seconds at 
95ºC, 3 minutes at 95ºC for denaturation, 15 seconds at 60ºC, 
10 seconds at 72ºC for amplification and 40 cycles of exten-
sion. Expression of YWHAZ transcript was used as the in-
ternal housekeeping gene. Three replications were performed 
and the mRNA level of each sample was normalized to that 
of YWHAZ mRNA level. The relative levels of mRNA were 
analyzed by the REST software (Qiagen, Germany) (6).

Statistical analysis
The nuclear maturation of oocytes, cleavage and blasto-

cyst rates were compared by x2 analysis. The intracellular 
GSH content and ROS levels were analyzed by one-way 
ANOVA followed by Tukey’s test via SPSS 22 for win-
dows (SPSS, Chicago, IL, USA). Relative gene expres-
sion levels of different genes were evaluated by REST 
software. A P<0.05 was considered statistically signifi-
cant. The data are expressed as mean ± SD.

Results
Nuclear maturation of goat oocytes

The effect of melatonin on nuclear maturation of goat 
oocytes was examined. Supplementing the IVM medium 
with melatonin significantly increased the rate of M-II 
oocytes at M-10-12 group (88%) when compared to the 
control group (76.1%) (Table 2). No significant difference 
(P>0.05) was observed between the other groups.

Goat Oocyte Maturation and Melatonin

Table 1: Primer sequences used for gene expression

Accession    numberProduct size (bp)Annealing temperature (̊c)Primer sequence (5ˊ-3ˊ)Gene name
XM _005698759.110660F: TCGCCTCCATCCTC

R: AACACATTCCCTGCGT
MTNR1A

NM_1818130211560F: GAAGATCCTACAAAGACAG
R: AATTTTCCCCTCCTTCTCCTGC

DNMT3b

XM_015471996.111460F: CGGAACTTCGTCTCCTTC
R: CACGCCGTACTGACCAG

DNMT1

NM_00120650219260F: AGCACAA CGGAGAAGCC
R: TTCCAGGAAGCAGTTCTTG 

DNMT3a

XM_005689196.214060F: ATCTTGT GTCGTGTGGGG 
R: CTCGG AGAACTTGCCATC

YWHAZ
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Table 2: The effect of melatonin treatment on nuclear maturation in goat oocytes

Odd ratioP valuen (MII %)Number of COC’sGroup
--51 (76.1) 67Control
1.160.2754 (84.3)  64M-10-6

1.120.1465 (86.6)  75M-10-9

1.230.04*81 (88) 92M-10-12

*; Significant difference and COC; Cumulus oocyte complexes.

Glutathione level in goat oocyte
The obtained results from fluorescence intensity ex-

periment (Fig.1A) indicate that GSH content was signifi-
cantly higher in melatonin-treated groups compared to the 
control (P<0.05). 

Oocyte developmental competence
Our findings demonstrated that different concentrations of 

melatonin (i.e. M-10-6, M-10-9 and M-10-12) had no effect on 
cleavage rate after PA when compared to the control group. 
However, the blastocyst formation were higher (P<0.05) in 
M-10-6 (55.4%), M-10-9 (49.2%) and M-10-12 (51%) groups 
as compared to control group (34.7%). Moreover, in terms of 
blastocyst formation, no difference (P>0.05) was observed 
among melatonin-treated groups (Table 3).

Effect of melatonin on the reactive oxygen species level 
of maturation medium

The present data indicate that M-10-12 group had a sig-
nificant effect on ROS levels in comparison to the control 
groups (Fig.1B).
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Fig.1: Glutathione (GSH) and reactive oxygen species (ROS) levels. The effect of 
melatonin on intracellular A. GSH and B. ROS levels in goat oocytes after in vitro 
maturation. Different letters (a, b) indicate a significant difference (P<0.05).

Table 3: The effect of different concentrations of melatonin during in vitro 
maturation on cleavage and blastocyst rates of goat oocytes after parthe-
nogenesis activation

P valueBlastocyst 
rate n (%)

P valueCleavage 
rate 
n (%)

Number 
of COC’s

Group

-25 (34.7)-72 (78)92Control
0.01*41 (55.4)0.9974 (77.8)95M-10-6

0.05*32 (49.2)0.5565 (73)89M-10-9

0.04*23 (51)0.1345 (68.1)66M-10-12

*; Significant difference and COC; Cumulus oocyte complexes.

Changes in DNA methylation in goat oocytes treated 
with melatonin

Representative images of labeling for 5-methyl cytosine 
in goat oocytes are shown in Figure 2A-D. Results from 
quantitative analysis of these images by Image J software 
showed significantly different methylation levels between 
the control and M-1012 groups (Fig.2E).

Control                      M-10-6                        M-10-9                       M-10-12

120

100

80

60

40

20

0

Fl
uo

re
se

nc
e 

in
te

ns
ity

 u
ni

t

E

Fig.2: Immunocytochemical staining of oocyte. Oocytes stained with A, B. 
Hoechst followed by C, D. Methyl cytosin labeling in goat oocytes. *; Indi-
cated polar body and arrow indicated M-II plate (scale bar: 20 µm), and E. 
Changes in methylation levels in goat oocytes from the experimental and 
control groups, as estimated by immunostaining. Different letters (a, b) 
indicate a significant difference (P<0.05).
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The effect of melatonin on the expression of DNA 
methyltransferase genes

The expression of DNMTs genes were analyzed by 
quantitative real-time PCR in mature oocytes (Fig.3A). 
The expression of DNMT1 in M-10-12 group was sig-
nificantly lower (P<0.05) in comparison to the control 
group. Our observations indicated that the expression of 
DNMT3a was lower significantly in all melatonin-treated 
groups compared to the control group. The expression of 
DNMT3b was significantly lowered in the oocytes with 
melatonin 10-6 treatment compared to the control groups 
(P<0.05).

The effect of exogenous melatonin on the expression of 
melatonin receptor

The expression of MTNR1A gene was detected via RT-
PCR in both oocytes and cumulus cells, in response to 
melatonin addition to the IVM medium (Fig.3B, C). This 
result shows that MTNR1A exists in both oocytes and cu-
mulus cells independent from the presence of melatonin 
in the maturation medium.

 

Fig.3: Gene expression following oocyte in vitro maturation. A. The ex-
pression of DNMTs genes in goat matured oocytes treated and un-treated 
with melatonin. Different letters in each gene group indicate significant 
difference in gene expression, B. The expression of melatonin receptor 
(MTNR1A) in mature goat oocytes treated and un-treated with melatonin 
(lanes 2 and 3) and cumulus cells from matured oocyte treated and un-
treated (lanes 4 and 5). Lane 1 shows the DNA molecular weight marker 
(100 bp ladder). Lane 7 shows the polymerase chain reaction (PCR) reac-
tion without cDNA substrate as the negative control, and C. The expres-
sion of YWHAZ in goat matured oocytes treated and un-treated with me-
latonin (lanes 10 and 11) and cumulus cells from matured oocyte treated 
and un-treated (lanes 12 and 13). Lane 8 shows the DNA molecular weight 
marker (100 bp ladder). Lane 14 shows the PCR reaction without cDNA 
substrate. Lane 6 and 9 in both pictures show the expression of MTNR1A 
and YWHAZ in ovary tissue as a positive control.

Discussion
A considerable amount of studies on melatonin indi-

cates that it is a multifunctional antioxidant molecule, 
mediating several circadian and seasonal reproductive 
processes, as well as acting as a radical scavenger (29, 
30). Therefore, in this study we investigated the effects 
of melatonin on oocyte maturation and embryo develop-
ment in goats, which are important farm animals. Also, 
the expression of MTNR1A and DNMT-related genes in 
goat oocytes were analyzed.

Our results indicated that melatonin at 10-12 M has a sig-
nificant effect on first polar body extrusion. These results 
are consistent with previous findings, in which melatonin 
was shown to be an essential factor for first polar body 
extrusion in porcine, bovine and mouse (15, 20, 31). 

In some studies, GSH level in oocytes is used to evalu-
ate cytoplasmic maturation of the oocytes; in fact, GSH 
is known to be an important intra-oocyte factor for devel-
opmental competence (32). Data from bovine and mouse 
shows that GSH level in embryos treated with melatonin 
increases significantly after IVM  and vitrification (6, 31), 
which is consistent with our results.

In this study, we used parthenogenesis technique, be-
cause in this method developmental competence of the 
oocytes is completely independent from sperm effects. 
Our results indicated that after activation, melatonin in-
creases blastocyst rate but does not have any significant 
effects on cleavage rate. These data are consistent with 
data from porcine (14), bovine and mice, (6, 33), but in 
contrast with results from ovine (34). This discrepancy 
may be due to the species specific effect of melatonin or 
technical factors that can influence developmental com-
petence of the oocytes (35, 36).

According to our results from GSH and blastocyst for-
mation, we can argue that supplementation of melatonin 
in the maturation medium improves cytoplasmic matura-
tion of the oocytes, which has a beneficial effect on de-
velopmental competence of the oocytes following parthe-
nogenesis. Therefore, melatonin, like other antioxidants 
including resveratrol, can be used in maturation medium 
and protect oocytes from harmful effects of ROS (35).

This study revealed that melatonin treatment during 
goat oocyte maturation decreases the expression level of 
DNMT1 and DNMT3a, which have vital roles in increas-
ing transcription and expression of other genes (36). In 
addition, our results from immunofluorescence assay in-
dicated that melatonin lowers global methylation level in 
goat oocytes.

It has been clearly established that in vitro production 
of an embryo has adverse effects on DNA methylation 
(37). Other studies have shown that porcine embryo, 
which was produced in vitro, has higher levels of DNA 
methylation in comparison to those produced in vivo. For 
this reason, researcher have used drugs for manipulat-
ing epigenetic outcomes after nuclear transfer. However, 
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some of them were toxic and their usage requires further 
experiments. For example, 5-Aza-2-deoxycytidine had an 
effect on DNA hypomethylation with no effect on H3K9 
hyperacetylation (38). Recent have indicated that me-
latonin, as a natural antioxidant, can be used in cancer 
research, similar to procaine and hydralazine, which are 
known as methyltransferase inhibitors (39). So, based on 
our results melatonin can be used in IVM for regulation of 
DNA methylation levels. 

In this work, we also examined the expression of  
MTNR1A in oocytes and cumulus cells. Our results con-
firmed the expression of MTNR1A in both cumulus and 
oocytes in goat model by using RT-PCR.  This is an im-
portant aspect of our report, as it is presenting data on 
a different kind of reproduction-regulating receptor com-
pared to previous studies (31). 

Conclusion
Supplementation of melatonin at different concentra-

tions during IVM of oocytes improved the potential devel-
opment of parthenogenetic embryos. This improvement is 
due to increased amount of intracellular GSH, decreased 
ROS levels and decreased abundance of DNMTs gene 
transcripts in mature oocytes, which are all important in 
nuclear methylation and gene expression. In addition, 
MTNR1A expression was detected in both cumulus cells 
and oocytes of the goat.
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Abstract 
Background: Recent studies have shown that vitamin D has an essential role in the reproductive system. In this 
study, we aimed to investigate the effect of vitamin D levels in patients undergoing ovulation induction (OI), and 
subsequent intrauterine insemination (IUI) procedure. 

Materials and Methods: One hundred and four infertile and one hundred and three fertile women were recruited in 
this cross-sectional study which was conducted in a tertiary level maternity hospital. Infertile patients were divided 
into pregnant and non-pregnant subgroups after treatment. Individual characteristics and 25-hydroxyvitamin D3 [25 
(OH) D3] levels were compared between the groups. 

Results: The vast majority of our study population consisted of women who had vitamin D deficiency (96.6%). 
There was no statistically significant difference between infertile and fertile groups in terms of serum 25 (OH) D3

 lev-
els (P=0.512). Similarly, no significant difference was observed between the pregnant and non-pregnant subgroups 
of infertile patients regarding 25 (OH) D3 levels (P=0.267). 

Conclusion: There is no association between female infertility and serum vitamin D levels. Vitamin D does not pre-
dict pregnancy in infertile women undergoing OI with IUI. Further research which will provide a comparison between 
much more women who have deficient and sufficient 25 (OH) D3 levels is warranted. 
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Introduction 
Intrauterine insemination (IUI) is used to transport sperm 

directly into the uterus. It is a simple, non-invasive, and 
cost-effective technique used for assisted reproduction. The 
most common indication for IUI is cervical infertility, and 
it is also used in male subfertility, anovulation, endometrio-
sis cases in which at least one tube is healthy, as well as un-
explained infertility (1, 2). Although there may be a trend 
towards higher pregnancy rates when the number of IUIs 
per cycle is increased, a recent meta-analysis has shown 
that increased IUI numbers do not increase pregnancy (3). 
Previous investigations reported that IUI had a success rate 
of 10-20% for clinical pregnancies (4).

Recently, the effect of vitamin D (VD) has been investi-
gated on not only the musculoskeletal system, but also in 
the reproductive and other systems (5). The biologic actions 
of VD are mediated through the vitamin D receptor (VDR). 
VDR was found to be in the ovary (particularly the granulosa 
cells), uterus, placenta, and testis, suggesting VD may have a 

significant role in human reproduction (6).  Two studies sup-
porting this data indicated that VD deficiency is responsible 
for reduced fertility and reproductive capacity in female rats 
(7, 8). Research conducted on human subjects also supports 
this role as in experimental animal studies (9).

Calcitriol (1, 25 dihydroxyvitamin D3) which is the ac-
tive form of VD stimulates CYP19 expression (CYP19 
encodes the aromatase enzyme) that results in increased 
estrogen production, when it was bound to VDR (10). 
Furthermore, it has been reported that decidua secretes 
calcitriol during blastocyst implantation, and calcitriol 
has been reported to regulate the immune response in the 
maternal-fetal interface during pregnancy (11).

There are several studies which presented controver-
sial results on the differences in 25-hydroxyvitamin D3 
[25 (OH) D3] levels of the patients undergoing different 
infertility treatment modalities (12, 13). The aim of our 
study was to investigate the 25 (OH) D3 levels in patients 
who underwent ovulation induction with IUI and then to 
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determine the relationship between 25 (OH) D3 levels and 
the occurrence of pregnancy.

Materials and Methods
This case-control study was conducted between March 

2014 and June 2014 in the infertility outpatient clinics of 
Zekai Tahir Burak Women’s Health Education and Re-
search Hospital. This is a government supported tertiary 
level maternity hospital located in the capital city of Tur-
key. The institutional review board approved the study and 
informed consent was obtained from each patient (approval 
number: 23.09.2013/9). All of the study protocols were car-
ried out in accordance with the Helsinki Decleration (14). 

We defined the infertile patients as those reproductive 
age couples who were unable to become pregnant in the 
absence of contraception. For the women below 35 years 
of age, infertility was diagnosed as a minimum of 1 year 
of trying to become pregnant, whilst for the women above 
35 years of age, the diagnosis was limited to 6 months 
of unprotected sexual intercourse. After we obtained de-
tailed information about age, duration of infertility, infer-
tility type, previous history of surgery, and any systemic 
disturbances (such as diabetes mellitus, hypertension, and 
thyroidal disease), a complete physical and gynaecologi-
cal examination was performed on all of the women. We 
confirmed tubal patency in the women using hysterosal-
pingography (HSG) and if there was bilateral tubal oc-
clusion detected with HSG, we applied laparoscopy and 
hysteroscopy to define any pathology such as pelvic ad-
hesions or endometriosis. When we suspected an intra-
cavitary lesion in the uterus after HSG, or transvaginal 
ultrasound, we performed hysteroscopy. 

We included women with mild male factor infertility, 
unexplained infertility, and polycystic ovary syndrome 
(PCOS). We excluded patients who had advanced age 
(above 40 years of age), any systemic or endocrine dis-
eases, stage 3-4 endometriosis, or intracavitary lesions in 
uterus (such as endometrial polyp, submucous myoma, 
and uterine septum), smokers and women who used of 
any kinds of drugs or substances likely to affect levels 
of VD.  We also excluded patients whose partner had a 
motile sperm count lower than 5 million/mL. The fertile 
group consisted of patients who applied to the family 
planning unit of our hospital for contraceptions. These pa-
tients had given birth in the previous 12 months, has not 
breastfed their neonate, and had no history of infertility.

After initial clinical assessment, infertile patients were 
evaluated for clomiphene citrate (CC) or gonadotropins 
(Gn) and IUI use. Those patients who had used CC with 
IUI treatments for three times or were above 35 years of 
age were directed into the Gn with IUI regimen (n=63), 
whilst the other infertile patients were directed into the 
CC and IUI regimen (n=41). When 18-20 mm (dominant 
follicles) were found through ultrasound, 2 human cho-
rionic gonadotropin (hCG, Pregnyl, MSD, Netherlands) 
ampoules containing 5,000 units each, were injected in-
tramuscularly, and IUI applied 36 hours after the injec-

tion. When there were 3 or more dominant follicles, or 
endometrial thickness was less than 6 mm, hCG was not 
administered. Then 2 weeks later, a blood sample was 
obtained from patients for β-hCG measurement. Clinical 
pregnancy was diagnosed 5 weeks after IUI, when the ev-
idence of fetal heart activity or presence of the gestational 
sac in the uterine cavity was detected.

The concentration of serum 25 (OH) D3 was used to deter-
mine the status of VD in the body for this study since it has 
been proven to be the best biomarker for VD insufficiency. It 
also reflects VD levels from both dietary intake and in-skin 
synthesis (6). The two groups were matched in term of veil-
ing habits, daily exposure to sunlight, and dietary intake of 
VD-rich foods which was determined by a dietician.

The serum levels of 25 (OH) D3 levels and baseline 
hormones including estradiol, follicle stimulating hor-
mone (FSH), luteinizing hormone, prolactin, and thyroid 
stimulating hormone were measured on the third day of 
the menstrual cycle when ovulation induction was started. 
We performed the recruitment of study volunteers in a sin-
gle season, because the blood levels of VD have seasonal 
variabilities (15, 16). In addition, patients living in the same 
geographical region were selected for the study (17).

After overnight fasting, venous blood samples were ob-
tained early in the morning and transferred to the laborato-
ry in a non-transparant box to avoid exposure to light, and 
then serum was separated by centrifugation at 5,000 rpm 
(2,236 g) for 10 minutes. The serum 25 (OH) D3 levels 
were measured using an enzyme linked immunosorbent 
assay kit (Immunodiagnostic AG, Leverkusen, Germany), 
and presented in ng/mL. The intra-assay and inter-assay 
coefficients of variation for serum 25 (OH) D3, were 8.9 
and 10.6% respectively. Serum 25 (OH) D3 concentra-
tions <20 ng/mL was considered as VD deficiency. Types 
of VD deficiency were also classified as mild (10-20 ng/
mL), moderate (5-10 ng/mL), and severe (<5 ng/mL). Se-
rum 25 (OH) D3 concentrations between 20 and 30 ng/
mL was accepted as VD insufficiency whereas a threshold 
value of ≥30 ng/mL was considered sufficient serum VD 
levels. Basal hormone levels were measured using an Im-
mulite 2000 analyzer (EURO/DPC Ltd., Gwynedd, UK). 
Body mass index (BMI) was defined as the weight in kilo-
grams divided by the square of the height in meters.

We examined the women who had a positive result for 
β-hCG using transvaginal ultrasound at at least weeks 6-7 
of gestation to detect fetal cardiac activity. The difference 
between the two subgroups (pregnant and non-pregnant) 
of infertile patients in terms of 25 (OH) D3 levels was the 
primary outcome measured of this study. The secondary 
outcome was the comparison of serum 25 (OH) D3 levels 
between infertile and fertile groups.

Data were recorded and analysed using the Statistical 
Package for the Social Sciences program for Windows 
version 17.0 (SPSS Inc, Chicago, IL, USA). The normal 
distribution of the variables was assessed using the Sha-
piro-Wilk’s test. Continuous variables were presented as 

VD in Insemination Success



Int J Fertil Steril, Vol 12, No 2, Jul-Sep 2018              166

the mean with standard deviation (SD) or median (range), 
and categorical variables were presented as the num-
ber (percentage) of subjects. Continuous variables were 
compared using independent samples t-test if they were 
normally distributed or with the Mann-Whitney U test if 
they were non-normally distributed. Categorical variables 
were analyzed using the Chi-square (χ2) test or Fisher’s 
exact test. Correlations were calculated using Spearman's 
correlation analysis. In all analyses, two-tailed P<0.05  
were considered as statistically significant. Post-hoc pow-
er analysis demonstrated that we achieved a power of 0.95 
with a 5% level of significance and a 0.5 effect size by 
using a two sample comparison (18). Power analysis was 
carried out on G-power software (G-power v3.1.9.2, Uni-
versitat Kiel, Kiel, Germany). 

Results
One hundred and four infertile and one hundred and 

three fertile women were included into this cross-sectional, 
case-control study. Examination of the infertile and fertile 
patients showed that there was no statistically significant 
difference between the groups regarding their mean age 
and BMI. Obstetric history characteristics were statistically 
significantly different between the two groups (P<0.001 for 
all). The mean FSH levels were higher in the infertile pa-
tients than in the fertile patients (7.4 ± 2.1 mU/mL vs 6.2 ± 
1.6 mU/mL, P=0.001), but it was within the normal range 
in either group. Mean prolactin levels of the fertile group 
(14.4 ± 5.4 ng/mL) were higher than the infertile group’s 
(12.2 ± 4.6 ng/mL). This difference was statistically mean-
ingful (P=0.002), but those values were in the normal range 
as with mean FSH levels. There were no statistically signifi-
cant differences in 25 (OH) D3 levels between the 2 groups 
[7.3 (3-25.5) ng/mL vs. 6.8 (3.4-37.1) ng/mL, P=0.512], as 
seen in Table 1. No significant correlation between serum 
25 (OH) D3 and FSH levels was observed either in the en-
tire study population (Spearman’s r=0.051, P=0.466). 

Table 1: Descriptive characteristics and serum 25 (OH) D3 levels of infertile 
and fertile patients

P valueFertile group 
n=103

Infertile group 
n=104

Characteristic

0.088a29.4 (5.4)28.1 (4.7)Age (Y)**

0.234a25.7 (3.8)25.1 (3.6)BMI (kg/m2)**

<0.001b2 (1-6)0 (0-6)Gravida*

<0.001b2 (0-5)0 (0-1)Parity*

<0.001b2 (0-5)0 (0-1)Alive*

<0.001b0 (0-4)0 (0-5)Abortion*

0.001a6.2 (1.6)7.4 (2.1)FSH (mIU/mL)**

0.154a4.9 (1.9)5.3 (2.5)LH (mIU/mL)**

0.791b42.7 (21-99)44.0 (12-148)Estradiol  (pg/mL)*

0.859a2 (0.9)1.9 (0.8)TSH (µlU/mL)**

0.002a14.4 (5.4)12.2 (4.6)Prolactin (ng/mL)**

0.512b6.8 (3.4-37.1)7.3 (3-25.5)25 (OH) D3 (ng/mL)*

BMI; Body mass index, FSH; Follicle-stimulating hormone, LH; Luteinizing hormone, 
TSH; Thyroid stimulating hormone, *; Median (minimum-maximum), **; Mean (SD), a; Stu-
dent t Test, and b; Mann Whitney U test. P<0.05 is considered as statistically significant. 

The severity of VD deficiency in the infertile and fertile 
groups showed that most of the participants were deficient 
for VD (96.2 vs. 97.1%) and only 1 (1%) participant in 
the fertile group had 25 (OH) D3 levels ≥30 ng/mL. 19 
(18.3%) patients were in the severe deficiency group, 56 
(53.8%) cases were in the moderate deficiency group, and 
lastly 25 (24%) women were in the mild deficiency group 
among the infertile group. The number of fertile patients 
in the same groups was 19 (18.4%), 58 (56.3%), and 23 
(22.3%), respectively (P=0.776). 

After IUI treatment, the numbers of clinical pregnan-
cies and live births among 104 infertile patients were 14 
(13.3%) and 10 (9.61%), respectively. When infertile pa-
tients were divided into two subgroups (pregnant and non-
pregnant), there was no statistically significant difference 
between these subgroups regarding age, BMI, obstetrical 
history, baseline hormone levels, or ovulation induction 
agent used. Similarly, no significant difference was ob-
served between the pregnant and non-pregnant subgroups 
of infertile patients in terms of serum 25 (OH) D3 lev-
els (P=0.267). Ten (71.4%) patients out of the 14 clinical 
pregnancies had moderately deficient VD levels. The only 
significant parameter that may predict pregnancy was the 
age of the patients, namely the pregnant group was statis-
tically significantly younger than the non-pregnant group 
(Table 2).

Table 2: Individual characteristics, ovulation induction type and vitamin D 
levels in pregnant and non-pregnant patients after IUI

Characteristic Non-pregnant
group 
n=90

Pregnant group
n=14

P value

Age (Y)** 28.5 (4.7) 25.5 (4.4) 0.027a

BMI (kg/m2)** 25 (3.5) 25.3 (4) 0.784a

Gravida* 0 (0-6) 0 (0-2) 0.745b

Parity* 0 (0-1) 0 (0-1) 0.459b

Alive* 0 (0-1) 0 (0-1) 0.459b

Miscarriage* 0 (0-5) 0 (0-2) 0.335b

FSH (mIU/ml)** 7.1 (3.5-13.6) 6.8 (3.4-13.5) 0.378a

LH (mIU/ml)** 4.9 (2.1-14) 5.9 (2.2-10.3) 0.247a

Estradiol (pg/ml)** 44.5 (12-148) 42.5 (20-82) 0.398a

TSH (µlU/ml)** 1.8 (0.4-5.3) 2.0 (1.3-3.5) 0.160a

Prolactin (ng/ml)** 12.3 (4.9-28.4) 12.9 (7.6-20.9) 0.788a

25 (OH) D3  (ng/mL)* 7.3 (3-25.5) 8.1 (4.7-22.1) 0.267b

Ovulation induction type***

    CC
    Gn

55 (61.1)
35 (38.9)

8 (57.1)
6 (42.9)

0.777c

IUI; Intrauterine insemination, BMI; Body mass index, FSH; Follicle-stimulating hormone, 
LH; Luteinizing hormone, TSH; Thyroid stimulating hormone, CC; Ovulation induction 
with clomiphene citrate, Gn; Ovulation induction with gonadotropin, *; Median (minimum-
maximum), **; Mean (SD), ***; n (%), a; Student’s t test, b; Mann-Whitney U test, and c; Fish-
er’s exact test. P<0.05 is considered as statistically significant.

Discussion
Our study showed that infertile and fertile patients had 

similar serum VD levels and that there was no statisti-
cally significant difference in serum VD measurements 
between the pregnant and non-pregnant groups after IUI.
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VD has an essential role in both male and female re-
productive system (19). It was found that its deficiency is 
highly prevalent among women undergoing ovarian stim-
ulation (9). Considering the previous data, we designed 
such a study assuming that VD could be lower in infertile 
patients, but we found no relationship between them. This 
result may be due to the fact that VD deficiency is very 
common in our study population, because 200 of the 207 
patients also including women with no fertility problem 
had VD deficiency at the initial examination. This was a 
surprise and suggests that fertile patients who had a deliv-
ery in the preceding 12 months may have exhausted their 
VD stores during the most recent pregnancy and they had 
not been able to replace it yet. VD deficiency is one of the 
general public health matters in our country, with similar 
inferences having been suggested in other studies from 
our country (20, 21).

Ovulation induction with IUI is the most utilized meth-
od of infertility treatment in our unit. The success of IUI 
treatment is multifactorial, and pregnancy rates per cycle 
have been estimated as 10.2% in a IUI cycle with con-
trolled ovarian stimulation (22).  

A study by Ott et al. (23) demonstrated that 25 (OH) 
D3 levels may predict ovarian response to ovarian stimu-
lation. This suggestion is consistent with another study 
showing that VDR exists in human ovaries and is impor-
tant for sex steroid synthesis (10). However, when we 
compared pregnant patients with non pregnant patients 
in terms of serum VD levels, there was no statistically 
significant difference between them. This may be associ-
ated to the differences of individual VDR receptivity and 
VDR polymorphism (24). Although VDR polymorphism 
has been reported as not being related to infertility in an 
endometriosis study, there is a need for further research 
to clarify this particular issue (25). Another noteworthy 
result of our study is that patients who became pregnant 
after IUI treatment were younger than those who did not. 
It has already been shown that age is one of the most im-
portant factors in infertility management (26).

In two rat studies, VD deficiency was shown to sig-
nificantly increase infertility, decrease probability of vi-
able births and healthy full-grown individuals (8, 27). 
Although the exact mechanism remains to be elucidated, 
compromised ovarian folliculogenesis and infertility were 
found in two studies conducted on VD deficient mice (28, 
29). A recent human study supporting these inferences 
showed that there is a negative correlation between serum 
levels of 25 (OH) D3 and FSH (30). However, we found 
no correlation between them. 

VD has been found to be related with the activation of 
key enzymes in steroidogenesis such as 3-beta-hydrox-
ysteroid dehydrogenase, and it has been shown to induce 
the production of progesterone that consequently leads to 
uterine quiescence (5). Thus, VD may play a protective 
role for ongoing pregnancies through this mechanism.

A recent randomized controlled trial by Asadi et al. (31) 

showed that endometrial thickness was enhanced by the 
administration of VD in patients undergoing Gn and IUI 
treatment. Another study found that higher serum and 
follicular fluid 25 (OH) D3 levels were associated with 
higher pregnancy rates in women undergoing IVF (32). 
Similarly, a Greek study group found that follicular flu-
id VD levels significantly correlated with the quality of 
embryos (18). However, the same authors suggested that 
excess serum and follicular fluid vitamin levels may have 
a detrimental effect on IVF outcomes. These findings led 
us to think that an optimal level of VD is necessary for 
ovulation, fertilization, and implantation.

The strength of this study is that our data is single-cen-
tered and reliable. The data were obtained prospectively 
from the patients living in the same geographical region 
during the same season. There is a limitation to our study; 
VD deficiency was wide-spread in our study population, 
consistent with the results of previous studies on this is-
sue (19, 20). The similarity of the groups in terms of high 
prevalence of VD deficiency may have caused 25 (OH) 
D3 levels to not be distinguishable between the groups.

Conclusion
No significant difference was observed between preg-

nant and nonpregnant women who underwent ovulation 
induction with IUI treatment with regard to serum 25 
(OH) D3 levels. No association was found between infer-
tility and serum 25 (OH) D3 levels either. Further research 
which compares women who have deficient and sufficient 
serum VD levels is warranted. 
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Abstract 
Background: The main purpose of this study is to evaluate the effects of varicocelectomy on serum testoster-
one levels and semen quality in infertile men who suffer from varicocele.
Materials and Methods: This prospective study enrolled 115 subjects with clinical varicocele grades II and III and 
240 fertile men as the control group. Total volume of testosterone serum level (ng/dl) and semen quality were com-
pared before and after microscopic varicocelectomy. We normalized testosterone serum levels for age, grade, and 
testis size basis. SPSS 20 software was used to analyze the data. All results of continuous variables were reported as 
mean ± SD. Statistical significance was set at a P<0.05. 

Results: The mean ages of individuals who participated in the treatment (32.2 ± 5.23) and control (32.8 ± 5.27) 
groups were similar. There were similar mean values for adjusted testosterone levels between the varicocele (567 
± 222 ng/ml) and control (583 ± 263 ng/ml) groups. In the varicocele group, the adjusted testosterone levels insig-
nificantly increased to 594 ± 243 ng/ml. Among semen parameters, only mean sperm concentration significantly 
increased after varicocelectomy. 

Conclusion: Despite increases in sperm concentration, adjusted testosterone levels did not significantly improve after 
varicocelectomy.
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Introduction 
The relationship between varicocele and male infertility 

was first noted in the late 1800s when Bennet reported an 
improvement in semen quality after correction for bilateral 
varicoceles in a patient (1, 2). Varicocele is an abnormal 
dilatation of the pampiniform plexus of the veins that drain 
the testis. Restoration of this abnormality has been shown 
to cause positive effects on the spermatogenesis process (2-
4). According to a number of studies, varicocelectomy im-
proves semen parameters, hormonal profiles, and pregnan-
cy rates (5-8). However, the process by which varicocele 
and its repair affects testicular Leydig cell function, semen 
quality, and the resultant changes in testosterone produc-
tion levels are less understood and intensely debated. Many 
studies have reported that varicocelectomy promotes Ley-
dig cell function based on testosterone levels. In addition, 
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research indicates that ageing in men can induce a reduc-
tion in serum testosterone levels (2, 9, 10). 

Among mechanisms involved in controlling testicular 
testosterone level, temperature has been highlighted. Ani-
mal models showed that both varicocele and increased 
testicular temperatures impede sperm production (5, 11). 
Disruption in the cooling system in veins of the scrotum 
during varicocele results in an increase in temperature of 
the scrotum. This phenomenon can be overcome by vari-
cocelectomy (5, 8, 11). High temperatures can reduce the 
activity of the 17-α hydroxyl progesterone aldolase en-
zyme, which results in decreased testosterone production. 
Thus, it is believed that treatment of varicocele may im-
prove the function of Leydig cells, reactivate this enzyme, 
and increase testosterone production (12-14). In light of 
this understanding, we aim to assess the effects of varico-
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celectomy on serum testosterone levels and semen quality 
in infertile men with varicocele.

Materials and Methods
Patients and group design

We conducted this prospective research on 115 infer-
tile men with clinical varicocele grades II and III and 240 
fertile men as the control group. The study received ap-
proval from the Ethical Committee (number: EC/91/1114) 
of Royan Institute (Tehran, Iran) and was conducted from 
August, 2012 to February, 2015. The subjects were men, 
ages 21-46 years, who were not affected by diabetes and 
did not take medications known to elicit imbalanced andro-
gen levels. The control group included men who had one or 
more children, did not suffer from varicocele and diabetes, 
and did not take medications known to elicit changes in an-
drogen levels. Prior to performing the study, consent letters 
were received from the patients which informed them of all 
the study procedures. We included another control group, 
called the witness group, as the positive control that com-
pared testosterone hormone levels between non-varicocele 
treated fertile men (had at least one child in the recent year 
or had more children during their coupling life) against in-
fertile men diagnosed with varicocele.

Blood sample collection and testosterone assay
Patients and fertile males provided blood samples and we 

compared their serum testosterone levels. The blood sam-
ples of infertile men were taken 3-6 months after surgery in 
order to reassess the changes in serum testosterone levels. 
Semen parameters (concentration, motility, and morphol-
ogy) were assessed according to WHO guidelines. In infer-
tile men, prior to varicocelectomy, we assessed the effects 
of age, testis size (left-right), and grade on the mean total 
testosterone level. Semen samples were obtained by mas-
turbation after 3-5 days of sexual abstinence. Accordingly, 
the patient’s samples were taken before and after varicoce-
lectomy to evaluate the effects of varicocele repair upon the 
quality of the sperm parameters. 

Blood samples were taken from fertile and infertile men. 
The level of total testosterone was evaluated by an Elisa Kit 
(AccuBind® Microwell ELISA Kit, Monobind Inc., Lake 
Forest, CA, USA) before and after (3-6) varicocelectomy. The 
sample group (individuals with varicocele) was categorized 
into two groups according to testis volume of the patients with 
the volume < 16 ml (2). We also characterized the study group 
members into two groups based on age less than 35 years old 
and more than 35 years old. 

Statistical analysis
The Pearson correlation was applied to specify the rela-

tionship between continuous variables, and the independ-
ent t test was used to compare testosterone levels, age, and 
semen parameters between infertile men with varicocele 
and fertile men. The unit of testosterone is ng/dl. SPSS 16 
software was used to analyze the data. The paired t test was 

performed to compare the pre- and post-operative testoster-
one levels, semen volumes, sperm concentrations, and mo-
tility. All results of the continuous variables were reported 
as mean standard deviation. Statistical significance was set 
at a P<0.05. Multiple linear regression analysis was ap-
plied to identify potential factors that affected the changes 
in mean testosterone levels before surgery.

Results
A total of 355 men participated in the study-240 con-

trol and 115 infertile men with varicocele. Fertile men 
had higher mean testosterone levels (583 ± 263 ng/dl) 
compared to infertile men (567 ± 222 ng/dl) before the 
operation, however this was not a statistically significant 
difference (P=0.558). The mean ages of infertile (32.2 ± 
5.23 years) and fertile men (32.8 ± 5.27 years) were not 
significantly different (P=0.328). There was a significant 
linear relationship observed between age and testosterone 
level among the control group (Fig.1, r=-0.28, P<0.0001), 
but we did not observe this in the varicocele group (r=-
0.17, P=0.07). The mean size of the left testes (18.58 ± 
4.98) was statistically lower than the right testes (19.01 ± 
4.75, P=0.017). Pearson correlation showed a significant 
correlation between total testosterone and right testis size 
(r=0.21, P=0.026) in infertile men with varicocele before 
surgery (Fig.2). There was no relationship between grade 
of varicocele and testosterone level (r=-0.05, P=0.58). 
Varicocelectomy resulted in an insignificant rise in tes-
tosterone levels from 567 ± 222 ng/dl to 594 ± 243 ng/dl 
(P=0.27, Table 1). 
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Fig.1: Scatter plot that demonstrates the relationship between testoster-
one and age in the control group (P<0.05).

Table 1: Comparison of testosterone and semen parameters before and 
after varicocelectomys

P valueAfter surgery 
Mean ± SD

Before surgery 
Mean ± SD

Variable

0.27594 ± 243567 ± 223Testosterone (ng/dl)
0.473.39 ± 1.803.29 ± 1.67Volume
0.0028.90 ± 31.9019.10 ± 23.50Sperm concentration 

(×106/ml)
0.6632.30 ± 25.6031.60 ± 24.60 Sperm motility (%)
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Fig.2: Scatter plot that demonstrates the relationship between testoster-
one and right testis size in infertile men with varicocele before surgery 
(P<0.05).

Semen parameters that included including: volume, 
motility, and concentration were assessed before and after 
surgery. Both volume and motility of the sperm nonsig-
nificantly increased after surgery. However, sperm con-
centration significantly (P<0.001) increased after surgery. 
Linear regression was used to show the effects of the 
variables (age, grade, and testis size) on total testosterone 
before surgery (Table 2). The other model was selected 
using the backward method (Table 3). The regression co-
efficient for age and right testis size compared to testoster-
one as the dependent variable was significant (P=0.036). 

Table 2: Correlation between testosterone concentrations before surgery 
with age, grade of varicocele, and left and right testis sizes

P valueCoefficientVariable

0.077-0.166Age
0.0630.177Left testis size
0.0260.211Right testis size
0.579-0.052Varicocele grade

Table 3: Multivariable linear regression coefficients for testosterone be-
fore surgerys

P valueStandard errorCoefficientVariable

0.0920.039-0.067Age
0.0360.0410.087Right testis size

Discussion
The relationship between varicocele and disorder in 

the function of testosterone production was not clearly 
understood in that work. To the best of our knowledge, 
few or no studies have assessed the effect of varicoce-
lectomy upon Leydig cell function and testosterone pro-
duction. Treatment of varicocele may lead to a suitable 
condition on total testosterone levels (2). As shown in 
our research, despite the increased testosterone level in 
infertile men after varicocelectomy, the difference was 
not significant. 

Other researchers reported the negative impact of vari-
cocele on spermatogenesis. In order to improve the qual-
ity of sperm parameters, varicocelectomy was used to 
treat male infertility. Therefore, we evaluated the other 
parameters that supposedly affect total testosterone lev-
els. These parameters included age, grade, and testis size. 
We determined that the difference in the sizes of the left 
and right testes impacted total testosterone level in infer-
tile men. According to previous studies, the probability 
of varicocele increased with increased age (15-17). Hsiao 
et al. (18) showed that the testosterone levels lower than 
400 ng/dl improved considerably in individuals after vari-
cocele treatment. However, it has been shown in earlier 
works that varicocelectomy may improve testosterone 
production even if it is not significant in addition to se-
men quality, particularly sperm concentration and motil-
ity (8, 9, 19). The present research has shown that the pre-
operative testosterone levels in infertile men were lower 
compared to fertile men. After surgery, testosterone levels 
increased in infertile men with varicocele. However, this 
increase was not significant. Other sperm parameters such 
as volume, motility and concentration were analyzed pre-
postoperative. Although all parameters increased, only 
the increase in sperm concentration was statistically sig-
nificant.

In addition to statistical analysis of the mentioned com-
ponents, we assessed multivariable linear regression co-
efficients for testosterone before surgery by taking into 
consideration age and right testis size. Although the coef-
ficient regression related to age stood negative, it was not 
significant. There was a significant relation between right 
testis size and total serum testosterone level.

Reşorlu et al. (20) recently reported no changes in se-
rum testosterone levels after varicocele repair. Notably, 
low-normal testosterone values were recorded both be-
fore and after the repair with no significant change in 
serum testosterone levels for any of their study groups.  
Preoperative and 6-month postoperative subjects were 
evaluated by Rodriguez Peña et al. (21), in which hor-
monal profiles and other data showed an increase in the 
serum testosterone after surgery, but this increase was not 
significant. Zohdy et al. (22) reported that patients who 
underwent varicocelectomy demonstrated a significant 
postoperative improvement in serum testosterone levels. 
Considering that varicocele has been universally accepted 
to negatively impact testis function, including paracrine 
and endocrine functions of the Leydig cells, the relation-
ship between varicocele and diminished androgen levels 
appears to be reversed with varicocele repair. However, 
further studies are needed to better understand the multi-
factorial pathophysiology of varicocele-mediated Leydig 
cell dysfunction (23).

Conclusion
The results of this study show that varicocelectomy 

could improve sperm parameters such as sperm concen-
tration and increase the testosterone level of blood serum 
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although the increase is statistically insignificant. Never-
theless, it appears that this treatment is necessary to im-
prove function in testes afflicted with varicocele.
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Abstract 
Background: Y chromosome deletions (YCDs) in azoospermia factor (AZF) region are associated with ab-
normal spermatogenesis and may lead to azoospermia or severe oligozoospermia. Assisted reproductive tech-
nologies (ART) by intracytoplasmic sperm injection (ICSI) and testicular sperm extraction (TESE) are com-
monly required for infertility management of patients carrying YCDs. The aim of this study was to estimate 
the frequency of YCDs, to find the most frequent variant in infertile men candidate for ART and to compare 
YCD distribution with a control fertile group. The semen parameters, hormonal profiles and ART outcomes 
of the infertile group were studied.
Materials and Methods: This case-control study consisted of 97 oligozoospermic or non-obstructive azoospermic 
(NOA) infertile men, who had undergone ART, as the case group and 100 fertile men as the control group.  DNA 
samples were extracted from blood samples taken from all 197 participants and YCDs were identified by multiplex 
polymerase chain reaction (PCR) of eight known sequence-tagged sites. The chi-square test was used to compare 
the mean values of hormone and sperm parameters between the two groups. P<0.05 was considered statistically 
significant.

Results: No YCD was detected in the control group. However, 20 out of 97 (20.6%) infertile men had a YCD. AZFc, 
AZFbc and AZFabc deletions were detected in 15 (75%), four (20%) and one (5%) YCD-positive patients. No fer-
tilization or clinical pregnancy was seen following ICSI in this sub-group with YCD. The mean level of FSH was 
significantly higher in the group with YCD (28.45 ± 22.2 vs. 4.8 ± 3.17 and 10.83 ± 7.23 in YCD-negative patients 
with and without clinical pregnancy respectively).

Conclusion: YCD is frequent among NOA men and YCD screening before ART and patient counseling is thus 
strongly recommended. 

Keywords: Assisted Reproductive Technologies, Non-obstructive Azoospermia, Y Chromosome Deletion 

Citation: Bahmanimehr A, Zeighami Sh, Namavar Jahromi B, Anvar Z, Parsanezhad ME, Davari M, Montazeri S, Moein Vaziri N, Zarei A. Detection of Y chromo-
some  microdeletions and hormonal profile analysis of infertile men undergoing assisted reproductive technologies. Int J Fertil Steril. 2018; 12(2): 173-177. doi: 
10.22074/ijfs.2018.5244.

Introduction 
Approximately 15% of all couples of reproductive 

age have difficulty conceiving a child (1). Male-factor 
infertility accounts for about half of these cases (2). 
Varicocele, obstruction of spermatic duct, erectile dys-
function, failure of ejaculation and sex hormone im-
balances have been identified as major causes of male 
infertility. However, 10% of male infertility is due to 
genetic factors including chromosomal aneuploidies 
and rearrangements, microdeletions and single gene 
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defects (3, 4). 
Proper spermatogenesis is dependent on numerous 

genes, many of which are located on the long arm of the 
Y chromosome (Yq11).  A 10 Mb region on the long arm 
of the Y chromosome, namely the azoospermia factor 
(AZF) region, is frequently deleted in men with unex-
plained spermatogenic failure. AZF was first mapped in 
1976 to Yq11 and has shown to play an important role 
in male germ cell proliferation and differentiation (5, 
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6). Further studies, by analyzing sequence-tagged sites 
(STS), have revealed the genetic complexity of the AZF 
region. This region is structurally subdivided into three 
sections, namely AZFa, AZFb and AZFc from proximal 
to distal of the Yq region (7). 

Yq has many palindrome repeats across the AZF. 
The homologous recombination between these repeats 
generates microdeletions in the AZF sub-regions, 
which in turn may lead to spermatogenic failure (8, 9).  
Y chromosome deletions (YCDs) may affect spermat-
ogenesis at different progression steps. For example, 
deletion of AZFa causes Sertoli cell-only syndrome 
(SCOS).  Identification of these deletions is thus 
highly important since isolating sperms by testicular 
sperm extraction (TESE) for intracytoplasmic sperm 
injection (ICSI) is improbable (10). Patients with 
AZFb microdeletions may have normal spermatogo-
nia and primary spermatocytes in their tubules, how-
ever, they display pre-meiotic spermatogenic arrest 
or SCOS and, eventually, azoospermia. It is therefore 
difficult to recover mature sperms using TESE from 
AZFb-deleted patients (11, 12) . Complete deletion 
of AZFc, the most frequent type of YCD, presents a 
wide range of phenotypes from azoospermia to severe 
oligozoospermia (13, 14). 

The worldwide incidence of YCD is approximately 
1-55.5% in infertile men showing significant variation 
among different populations (9). The aim of this study 
was to estimate the frequency of YCDs in infertile males 
and identify the most frequent variant among those who 
had ART at our Infertility Center and compared the re-
sults with those of a fertile group. Also semen param-
eters, hormonal profiles and ART outcomes of the infer-
tile group were studied.

Materials and Methods
Patient selection and DNA extraction

In this case-control study, a total of 140 infertile men, 
from couples who had undergone ART at the Infertility 
Center of Ghadir Mother and Child  Hospital, and 100 
fertile men without any history of primary or second-
ary infertility and with at least one phenotypically nor-
mal child, who were referred to the Genetics Research 
Center at Shahid Dastghaib Hospital, were enrolled in 
this case-control study. 

The infertile men with known karyotype abnormali-
ties, obstructive azoospermia, varicocele, testicular tu-
mors and abnormal physical examinations were exclud-
ed, resulting in a case group consisting of 97 men. These 
individuals had either non-obstractive azoospermia 
(NOA) or oligozoospermia (defined as sperm counts less 
than 15×106 according to the World Health Organiza-
tion 2010. This study was approved by the Institutional 
Ethics Committee of Shiraz University of Medical Sci-
ences and all of the participants signed a written consent 
form before enrolment. All 197 participants consciuosly 

donated a 2 ml peripheral blood sample and DNA was 
extracted from these samples by a commercial DNA 
extraction kit (Qiagen, Germany) and YCD typing was 
undertaken.

The hospital charts of the 97 infertile men were 
checked for their semen analysis parameters, hormo-
nal profiles and ART outcomes. Semen samples had 
been analyzed for standard sperm quality parameters 
(volume, count, rates of motility and morphology) 
according to the World Health Organization (2010) 
and the Kruger classification (15, 16). ART outcomes 
were defined as fertilization and clinical pregnancy 
(CP). Fertilization was considered as development of 
two pro-nucleus stage embryos at 16-18 hours after 
in vitro fertilization (IVF)/ICSI. CP was defined as 
detection of a gestational sac and a fetal heart at 4-5 
weeks after embryo transfer by transvaginal ultra-
sound scan.

Polymerase chain reaction analysis

Samples were tested  for classical YCD by typing six 
STSs, namely sY84, sY86, sY127, sY134, sY254 and 
sY255 by using the YChromStrip kit (Operon, Spain) 
for cases and a manual PCR method for all controls. Ini-
tially, the ZFX/ZFY was used to determine the presence 
of Y chromosome in all tested individuals. The detection 
of sY14 (SRY) was employed as an internal control of 
PCR. 

To detect AZFa, AZFb and AZFc, sY86, sY127 and 
sY254 were used for Multiplex PCR I and sY84, sY134 
and sY255 were used for Multiplex PCR II. Multiplex 
PCR reactions were carried out in a total volume of 50 
μL. Amplifications were carried out on a thermocycler 
(Eppendorf, Germany) with cycling conditions of an ini-
tial denaturation at  94°C for 15 minutes followed by 35 
cycles of  94°C for 30 seconds for denaturation, 57°C 
for 90 seconds for primer annealing and 72°C for 1 min-
ute for extension. This program was followed by a final 
extension step at 72°C for 10 minutes. A clear amplified 
product of the expected site was considered as a positive 
result for that site. 

The reaction products were then analyzed by elec-
trophoresis on a 1.5% agarose gel (Sigma, USA). If a 
deletion was observed, a second identical reaction was 
run to confirm the deletion in the presence of a posi-
tive control for that deletion. All primer sequences, the 
location of markers and the size of PCR products are 
shown (Table 1).

Statistical analysis
The mean of follicle-stimulating hormone (FSH), 

luteinizing hormone (LH) and testosterone and sperm 
parameters were compared between groups using the t 
test (one-way ANOVA test considering number of the 
groups). P<0.05 was considered statistically signifi-
cant.
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Results
Y chromosome deletion frequency

The 100 fertile men had a mean age of 29.67 
± 6.17 while the 97 infertile men with oligozoo-
spermia or azoospermia had a mean age of 35.13 ± 
7.7. No YCD was detected in the 100 fertile men. 
Twenty (20.6%) infertile men had YCD on their Yq. 
Of the observed YCD, AZFc was the most frequent 
(15 YCD-positive cases (75%), followed by AZFbc 
(four YCD-positive cases (20%) and AZFabc (sin-
gleton (5%).

Assisted reproductive technologies outcome
We classified the infertile men who had ART based on 

presence/absence of YCD and clinical pregnancies into 
three groups. Number of participants and ART outcome 
results are shown (Table 2). 

Table 2: Classification of the infertile men based on presence/absence of 
YCD and clinical pregnancy after ART

Fertilization ParticipantsInfertile men
42 42 CP in the absence of YCD  
33 35No CP in the absence of YCD 
0 20No CP in the presence of YCD 

ART; Assisted reproductive technology, CP; Clinical pregnancy, and YCD; Y chromosome 
deletion. Values are presented as counts. 

Sperm parameters, documented by semen analyses, of 
the three infertile groups and their hormonal profiles for 
the FSH, LH and testosterone are shown (Table 3). All 
patients carrying YCD were azoospermic. Moreover the 
mean level of FSH was significantly different between 
groups (P=0.023). The FSH level was 28.45 ± 22.2 in 
the group with YCD. However it was 4.8 ± 3.17 and 
10.83 ± 7.23 in YCD-negative groups with or without 
clinical pregnancy respectively.

Discussion
Microdeletions of the AZF region on the long arm of 

Y chromosome are one of the most important genetic 
causes of male infertility, which is manifested common-
ly as severe oligozoospermia and NOA (17, 18). The 
incidence of YCD is estimated to be about 65-70% in 
azoospermic men (19). Nevertheless, YCD has been re-
ported to be approximately 5-13% in infertile men with 
severe oligozoospermia and azoospermia (20, 21).

There have been several studies reporting the preva-
lence of YCD in Iran, however, some discrepancies ex-
ist (22, 23). Totonchi et al. (24) investigated AZF mi-
crodeletions in 3654 Iranian infertile men. They found 
185 cases (5.06%) with AZF microdeletions. Among pa-
tients carrying YCD, 79.4% had azoospermia and 20.5% 
had severe oligozoospermia. AZFc microdeletions were 
found to be the most prevalent form among YCDs. Re-

Y Chromosome Microdeletions in Infertile Men

Table 1: Details of primers, sequence-tagged sites (STS) location and polymerase chain reaction product sizes

PositionAcession numberLocationProduct sizeSequence (5´-3´)Primer name
Yp11.2BV679198.1sY1301495 bpF: GTCTTGTTGCAGCCCATGTA

R: CAAAGGGAGAACTAGCAGGC
ZFY

Yq11.1G12019   DYS273326 bpF: AGAAGGGTCTGAAAGCAGGT
R: GCCTACTACCTGGAGGCTTC

sY84

Yq11.21G49207DYS148320 bpF: GTGACACACAGACTATGCTTC
R: ACACACAGAGGGACAACCCT

sY86

Yq11.222G11998DYS218274 bpF: GGCTCACAAACGAAAAGAAA
R: CTGCAGGCAGTAATAAGGGA

sY127

Yq11.222G12001DYS224301 bpF: GTCTGCCTCACCATAAAACG
R: ACCACTGCCAAAACTTTCAA

sY134

Yq11.223G38349DAZ1380 bpF: GGGTGTTACCAGAAGGCAAA
R: GAACCGTATCTACCAAAGCAGC

sY254

Yq11.223G65827DAZ126 bpF: GTTACAGCATTCGGCGTGAT
R: CTCGTCATGTGCAGCCAC

sY255

Yp11.3G38356SRY472 bpF: GAATATTCCCGCTCTCCGGA
R: GCTGGTGCTCCATTCTTGAG

SRY

Table 3: Sperm parameters and hormonal profiles of the infertile men in three groups

Testosterone
 (ng/dl)

LH 
(mIU/ml)

FSH 
(mIU/ml)

Morph (%)Motility (%)Count 
(×106/ml)

Volume (ml)Infertile men

4.53 ± 1.33.76 ± 2.54.8 ± 3.179.23 ± 6.123.64 ± 18.89.59 ± 1.83.72 ± 1.9CP and no YCD  
6.63 ± 5.58.29 ± 7.810.83 ± 7.239.55 ± 5.420.91 ± 19.37.35 ± 1.83.29 ± 1.67No CP and no YCD 
4.4 ± 2.68.56 ± 3.7128.45 ± 22.20004.17 ± 1.3No CP and presence 

of YCD 
0.530.310.023*0.450.003*0.0640.476P value

CP; Clinical pregnancy, YCD; Y chromosome deletion, Morph; Morphology, FSH; Follicle stimulating hormone, LH; Luteinizing hormone, and Testost; Testosterone. Values are presented 
as mean ± SD. *P<0.05 is significant.
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cently, a meta-analysis conducted by Yousefi-Razin et 
al. (25) affirmed the rate of YCD to be 12.1% in Iranian 
azoospermic or severe oligozoospermic individuals. 
However, they suggested that the frequency of YCDs is 
related to ethnic and territorial differences.

In our study, YCD was detected  in 20.6% of infertile 
men, among which the AZFc region deletions was the 
most frequent, comprising 75% of all deletions. These 
results are in agreement with previous reports in Iran 
and other countries (8, 14, 24, 26). We noticed that 
ICSI cycles undertaken for all of the 15 men carrying 
AZFc deletions failed in this study. This finding does 
not affirm the available literature which indicates that 
men with AZFc deletions may have successful ICSI out-
comes (27). 

Previous studies have nevertheless shown that ICSI re-
sults are worse for men with NOA compared with men 
with obstructive azoospermia (20). Although the litera-
ture indicates that successful ART outcomes are possible 
after repeated ICSI cycles, the couple should be counse-
led about the inheritance of this fertility problem in their 
male offspring and sperm cryopreservation at a young 
age is strongly suggested for their male children.

It is reported that with complete deletion of AZFa and 
AZFb, TESE is usually not successful for sperm harvest-
ing. Interestingly, one of our NOA patients who carried a 
complete AZFabc deletion had successful sperm retriev-
al by TESE. Although his retrieved sperm did not result 
in a successful fertilization, this finding shows that the 
results of YCD tests can not always predict the failure of 
sperm retrieval by TESE. We believe that ICSI failure in 
the YCD-positive sub-group in this study is likely due 
to their profound testicular failure which is reflected by 
their high mean FSH level (28.45 ± 22.2 mIU/ml).

All patients with YCD were azoospermic and had 
failed fertilization results after TESE and ICSI. There 
are several reports demonstrating a lower fertilization 
rate in patients with YCD compared with infertile men 
without any deletions (28-30). It should be taken into 
consideration that in the present study we did not select 
the patients according to presence/absence of YCD from 
the beginning. On the contrary, the infertile men who 
had ART were enrolled in this study. Although the study 
design here is different, the observation of no fertiliza-
tion in the YCD-positive sub-group is in agreement with 
previous studies. 

We observed a much higher FSH level in the group 
with YCDs compared with the other two groups. The 
appropriate induction and maintenance of sperm produc-
tion is dependent on appropriate serum FSH levels. It has 
been shown that azoospermic men with FSH levels ≥20 
IU/L have lower chances of having live-born children 
with the ICSI method (31, 32). YCDs cause impaired 
spermatogenesis and by inducing a positive feedback on 
FSH lead to higher FSH levels. Absence or severe re-
duction of spermatocytes has been known to cause high 

FSH levels. However, FSH levels are normal when there 
is normal sperm counts associated with maturation ar-
rest. Till now, no cut-off value is identified for FSH that 
can accurately predict the failure of harvesting sperm 
during TESE.

Our second infertile group did not have any CP in spite 
of proceeding to the fertilization stage in 33 out of the 
35 cases (94%) and being YCD-negative . Possibility of 
other concurrent causes of infertility such as poor oocyte 
quality in the two individuals who did not have fertiliza-
tion should be considered. In the remaining 33 individu-
als, implantation issues may be a possible explanation 
for the failure of clinical pregnancy in fertilized oocytes.

Future studies regarding YCD frequencies and ART 
outcomes with larger sample sizes, in seprated ethnic 
groups are strongly recommended. Moreover, inves-
tigation of  AZFc sub-mutations may lead to valuable 
insights. Also, evaluation of any probable correlation 
between YCD and histopathological results might add 
further insights.   

 
Conclusion

YCD had a relatively high frequency among NOA 
men in our study. This result confirms the necessity of 
YCD screening for infertile men and appropriate patient 
counseling before ART.
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