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ABSTRACT

Secondary infertility may have severe complicatimmghe involved couples, especially for the woniethought
menstrual-reproductive factors could influence thestility status of the couples. This study was ento

comparison the socio-demographic and menstrualadpctive factors between secondary infertile andilée
women in southeastern Iran. In this case-controtlgt 125 secondary infertile women as case grouplaid fertile
women as control group were investigated in 201&® Jubjects were selected from the fertility cBrand private
office of the gynecologists in Zahedan, southebbto. A structured questionnaire including reprative history
and socio-demographic variables was used to dateea@mn. The data were analyzed in Stata.12 sofwaesing

Chi-square and multiple logistic regression withddwer & Lemeshow method. The mean age of marriageat
first pregnancy and age at first menarche in seeopdnfertile women was more than in fertile womleut, only the
difference of age at first menarche (P=0.0001) wstatistically significant. Multiple logistic regssion model
showed that the secondary infertile women were nikedy to have had the first conception in oldgrea(OR =

1.71, CI=1.12-5.3) and irregular menses (OR=3.915 @.5-6.7). The main finding of this study is thaistetric
events contribute approximately equally to secondafertility in Zahedan. Socio-demographic and stesml-

reproductive factors not only influence the obstegivents, but directly effect on fertility via ethpaths. However,
health promotion to improvement of menstrual-repicitdve and high quality counseling of women at sk likely

to decrease secondary infertility.
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INTRODUCTION

Secondary Infertility (SI) refers to infertile cdep who have conceived at least once before. Thigiés that
women with SI do not necessarily have a living ¢lil]. The problem can have severe outcomes foctuples
involved, especially for the women. Although thei$Shot life-threatening, but if a woman cannotdaroe a live
child in a formal merger with a man, she will oftea told to leave and/or is stigmatized in the camity [2-5].
Some of the consequences of primary and secondéettility are including: societal repercussiongrgonal
suffering, psychological disorders, sexual dysfiomdt and marital dissonance [6-9]. It should beeddhat both
primary and secondary infertility can influence tlife style of the involved families, especially geveloping
countries [10-11].
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The incidence of female infertility is rising [12)§0 that the primary or secondary infertility occin almost 15%
of all women around the world [13]. Some studiesehahown that about 25% of all couples are involweith
infertility in developing countries [13] and thefétility in women consists one third of infertifiamong all infertile
pairs [14]. The Center for Disease Control (CDC3 heported that 11% of couples in USA go on to erpee Sl
[15]. The previous studies conducted in Iran esthahe current primary infertility and the prevate of lifetime
primary infertility to be 3.4% and 24.9%, respeetiv [16]. Another study showed the prevalence dfmpry
infertility to be 20.2% in Iran [17], but on thehatr hand, a new study in Iran estimated the priraac/ secondary
infertility among women to be 26.1% and 1.7%, resipely [18].

The previous studies have reported several detamtsnfor infertility that awareness about them dokélp to

management the infertile couples’ life. A study doated in Rwanda showed that the lack of prenate i the

last pregnancy, the first pregnancy before theag®l years, a history of unwanted pregnancy, grmaecy with

other than current partner, an adverse pregnancpme, stillbirth, postpartum infection and curgttacould be as
risk factors for Sl in women [19].However, the athresearches in this field, have discussed thatdidition to

ovarian and uterine factors, the smoking, obesityf accupation as well as life style [20-22] arbeptmain

determinants of female infertility in the societi#sshould be noted that there is a dearth ofrmftion on factors
associated with Sl from Iran; therefore, studyhiis tontext is too important especially in devehgptountries.

Sistan and Baluchistan province is located in thetseast of Iran that have different atmospherandgg cultural,
social and economic status compared to anotheiimqm@in Iran. On the other hand, the child bringniportant in
this area and life style of the families is unadabfe and different from the other parts of IramieDo higher cost
and time consuming, few of infertle women have emscto effective infertility treatment, so recogmnit of
menstrual-reproductive risk factor of Sl could higldecreasing infertility in the future and promadhe quality of
couple’s life in this region especially. Since mo§tSI is preventable, a better knowledge of madhieé risk factors
may help to develop interventions targeted at tiogst at risk.

MATERIALSAND METHODS

In this case-control study ,125 secondary infestilemen as case group and 140 fertile women as aogrtoup
were investigated in Zahedan, Southeast of Irar2dh5. Sl was defined as having had regular unpedec
intercourse for one year or more with at least mgilar partner without conception in women whoamived at
least once before. To be eligible for being casemen needed to be secondary infertile with up todhths of
diagnosis between 21 and 45 years of age, resididghedan, willing to contribute in the study, katt history of
infertility treatment, having had sexual intercauig least once in the last 2 weeks, lack of indactfter first
childbirth, without ovary and endometrial diseaséthout history of radiotherapy and chemotherapythout
history of selective abortion and do not being Yadan. Fertile controls were defined as curreptiggnant or non-
pregnant women who had at least one live birth. @ligibility criteria for controls were the same fa8 cases,
except for fertility status and in case of pregnethe gestational age should have been up to 3hmont

In this study the subjects were selected from thenan referring to fertility clinics located in hdtgs of Zahedan
University of Medical Sciences and private offidetlee gynecologists in Zahedan city. The samplireghad was
guota sampling according to inclusion criteria. i@re of the sample from clinics and offices wased on
approximate number of daily referred patients. Tbetrols selected from the same place as the cAsesoon as a
case found in clinics or private offices, an eligivomen referred to same place was consideredrasot of this

case. If there were many eligible controls in thece, one or two (for 15 cases) control was sefe@adomly by
simple random sampling using blindly hand-pickingrnbers from a bowl! with regard to consent to pg@i® in

the study.

The study was approved by the Ethics Committee afiedan University of Medical Sciences. However, all
participants justified regarding purposes of thelgtand participated in the study with informed semt.

The data were collected by two female trained aidble staffs by interview using a structured dioesaire
consist on reproductive history and socio-demogmapariables including age, age of marriage, Jadtust
educational level, smoking (cigarette or hookahjpking of husband, alcohol consumption, age at firegnancy,
first age at menarche, history of abortion, histofyirregular menstruation, history of infertiliyy the family,
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contraceptive pills consumption before first pragng weight, height and Body Mass Index (BMI). TBEII was
calculated as weight in kilograms divided by theag of height in meters. The measurement of weigttheight
were done by a trained staff and the instruments walibrated regularly during the work.

Statistical Analysis

The Chi-square test and bivariate Odds Ratio (O&pwsed to examine unadjusted association betmeastrual-
reproductive and socio-demographic variables withT&e mean difference of quantitative variablesMeen case
and controls was evaluated by Independent sampkstT Moreover, a multiple logistic regression weed to

determination of the predictors by controlling putal confounders. The Hosmer & Lemeshow method weasl to

model estimation and to evaluate the goodnesgs-afffithe logistic regression model [23]. In this timad the

variable selection (including or excluding variabfeom the model) and modeling is based on Likelth®atio Test
(LrTest). The statistic of LrTest is -2InLR-(-2In},Fn which the LR is the likelihood of the reduoedel (the

model with lower parameters) and LF is the liketidoof the full model (the model with higher paraersj. The

LrTest has Chi-square distribution with degreefre@édom of equal to different of two models paraaretThe data
were analyzed in Stata.12 software and the sigmifie level was defined as P<0.05.

RESULTS

The purpose of the study was explained to all gigdits (125 cases and 140 controls) in the |@sgjuage and all
data were collected from the subjects, so thakthers no missing data. Of 240 women, 68(28.3%ctadefrom
private offices of gynecologists and the othergaeld from hospitals’ gynecology clinics. A totdlgregnancies
reported 138 and 317 in secondary infertile antlléewomen, respectively. The mean age of the cagss the
same as controls. However, the mean age of marréageat first pregnancy and age at first menairclsecondary
infertile women was more than in fertile women (lEal), but only the difference of age at first mehe
(P=0.0001) were statistically significant in biwg analysis so that the women with secondary titder
relationships were more likely to have had higher af menarche (adjusted OR = 1.21, Cl =1.07-@lithough the
mean difference of the age at first conception betwcases and controls was not statistically sagmif in bivariate
analysis, but the multiple logistic regression miat®wed that the secondary infertile women wereentikely to
have had the first conception in older age (adfusdR = 1.71, CI=1.12-5.3). On the other hand, aigioin
bivariate model the chance of having more numbgre§nancies among secondary infertile women wag tinan
fertile ones (unadjusted OR =5.4, Cl=2.4-12.3), thi$ variable did not remained in the final mukipnodel.
Regarding other reproductive history factors, thenstrual cycle was important factor in increasing thance of
Sl, so that both bivariate analysis (unadjusted ®R=Cl=2.2-10.4) and multiple logistic regressiorodel
(adjusted OR=3.91, CI= 1.5-6.7) showed that the mmuith irregular menstruation have more chandeaie got
Sl. As another result, although the contraceptils ponsumption before first pregnancy for at te@smonths
increase the likelihood of Sl in bivariate analygisadjusted OR=2.96, CI=1.3-11.3), but by the ipldtlogistic
regression analysis, this variable was not consitles independent predictive factor for this outeoithe variables
including number of previous pregnancies and hystdrinfertility in the 1st degree family were natlated to Sl at
present study.

Regarding socio-demographic variables, the edutati@evel and job status distribution was similarbioth cases
and controls groups (Table 1). As another poteiridépendent variable, the BMI was related to Sl kigher BMI
(adjusted OR=1.19, CI=1.003-8ifirreases the likelihood of Sl of the women in Hiisdy.

There was no interaction between the independenables in increasing the odds of Sl and the Hosfer
Lemeshow test showed a goodness-of-fit for the madjeistment (p = 0.44).
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Table 1: Univariate and multiple exact logistic regression analysis of the some socio- demogr aphic char acteristics and r eproductive
history factors associated with the Sl in women (variableswith P<0.2 in the bivariate analysis entered in multiple regr ession models
using Hosmer -L emsho M ethod for model building)

Cases Controls bivariate Multivariate and
Independent variables N=125, N=140, OR ( 95% CI) Adjusted
n(%) n(%) 0 OR® (95% Cl)
Total number of pregnancies 138 317 -
Age, Mean(Sc 26.3(5.1 25.2(6.4) P=012 NS*
Husband's age Mean(¢ 26.9(7.4 24.4(6.6 P=0.1¢ NS*
Age at marriage, Mean(Sd) 21.2(7.5) 19.8(6.8) P=0.11 -
Age at first conception, Mean(Sd) 22.9(7.7) 21.2(6.5) P=0.052 1.71 (1.12-8%3)
Age at first menarche, Mean(Sd) 13.4(4.9) 11.1(3.7) P=0.0001 1.21 (1.07-8.1)
BMI, Mean(Sd) 26.5(8.1) 24.2(6.9) P=0.006 1.19 (1.003-8.1)
. Up to priman 87(69.6 90(64.3 ’
Education More than primar 38(30.4 50(35.7 1.27(0.8-5.7) NS
Housewife 94(75.2) 99(70.7) B
Practitioner 31(24.8) 41(29.3) 1.25(0.4-18.3) NS
. 1 99(79.2) 58(41.5) .
Number of Pregnancies = 26(20.8) 82(58.5) 5.4(2.4-12.3§ NS
Contraceptive pills consumption before first Yes 46(36.8 23(16.4 2.96(1.3-11.3) NS
pregnancy/ No 79(63.2) 117(83.6 °
. . S . . Yes 9(7.2 8(5.7) y
History of infertility in the £' degree family No 116(92.8) 132 (94.3) 1.28(0.6-9.7) N&
Irregular 61(48.8) 20(14.3) ) )
Menstrual cycle Regular 64(51.2) 120(85.7) 5.7(2.2-10.4 3.91 (1.5-6.7§

Texcluding last pregnancy for fertile woméopnsumption of contraceptive pills for at least éntins before first pregnancigignificant at level
P<0.05,No Significant’due to collinearity between age at first pregnaang age of marriage, only the age at first pregnainserted to
multiple model®each variable adjusted for the other variables lshse Hosmer-Lemeshow method to model building.

DISCUSSI ON

This study revealed that generally the women witar8 more likely to have menstrual-reproductiveljems and
different socio-demographic characteristics anda@gpctive history factors contribute unequally irtrieasing the
chance of Sl in southeast of Iran. However, soreastmual-reproductivéactors such asenstrual cycle, history of
infertility in the T degree family, number of pregnancies, age atdosteption and age at menarche were assessed
in this study to assessing and/or approving thoseocmuwling role for each other in a statistical modéle results

were partly in line with the previous studies [13,that have approved the relation of obstetri¢dnisfactors with
Sl.

This study showed that higher age at menarche astbgnement in first conception after marriage doloé

increase the chance of Sl in women. The previoudysin Iran [24] has shown that the higher age atriage of
women could be a predictor for S| but our study miid approve this relation. On the other handram lusually the
couples who marry late, delay the conception arsdsituation could explain the effect of first prmdivity in higher

age on Sl. Regarding age at menarche it shoulatee nhat the previous studies have approved fieetedf age at
menarche and infertility [25, 26]. As the resultppévious study the fecundity declines with agd,[#1us this may
account for the higher fecundity among women withearlier age at menarche. However, this resulbtsparallel

with some studies [28,29], which concluded that aigmenarche was not associated with fecundity. ditference
might be due to the variety on study population studly design, so that conducted the study in eifspsubgroup
and excluded women with irregular menstrual cydesl might have selection bias. The menstrual cy@e

another factor that was related to likelihood deitility and the women with irregular menstruatibave more
chance to have got SlI. This result is concordaritteprevious studies around the word [30,31].

It seems that aging men has impact on S| due te sekual function. On the other hand, the spernfitgua
quantity can be changed due to changes in healtleginning certain new medications [32]. Sincepaliticipants
have had pregnancy during 2 last year and alschtlsband’s age mean was not different between cases
controls, therefore, infertility in men could nat possessed as important factor in this study.

Although, the cigarette smoking can also impact qagity and increase complications during a preggpd35,36)]
but the women and their husbands’ smoking wererelated to Sl in this study. The determination dftdry,
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duration and quality status of cigarette smokingdssimple and inappropriate measurement of tkp@sure could
explain this result.

Although the previous studies have noted that tobamoking significantly increase the risk of SV [38], but
neither women tobacco use not her husband’s smakitgbacco use were not related to Sl in thisystud

In this study we used female trained staffs togrenfthe interview to reduce the difficulties of alning data. Since
most of the independent variables were objective the controls were the women who had attendediirate
offices or clinics for other obstetrics’ complatherefore, the controls are from the populatiorebzfsthe cases and
possibility of recall bias is very low. On the otheand we firstly identified the potential confoumgl factors and
then controlled those methodologically using valaadtatistical models. Hence, it seems that thalte®f this
study could be valid and reliable. However, conihgcof this study encountered some limitationscsimvomen
experiencing Sl reported many pregnancies tharlefetomen in, the contributions of pregnancy-refatnd
obstetric events to cases were probably underestimb should be noted that due to the case-codésign of this
study, temporal relationships between life stylel aaproductive history related factors and infgyticannot be
ascertained. Finally lack of infertility treatmeoénter was an administrative limit in this studgarling data
collection. Although the advice and cooperationnuflwives and gynecologists rectified the problemt the
managing and conducting similar study in places llaae infertility treatment center could help tttler detection
of the related factors.

CONCLUSION

It has found that menstrual-reproductive factoesamsociated with Sl after adjusting for socio-dgraphic factors.
The women planning to become pregnant should centiis issue and promoting life style in any aspeay help
them to become pregnant. However, management oinfedility problem should include the suitable yvaf

preventing Sl considering underlying causes suchreagaled factors in this study. On the other hahe,
psychological and financial supports should be még to manage this problem. Since infertility mereasing
public health issues in Iranian women, and menkste@oductive factors are related to secondargrtility, so

more attention should be paid to safe practicemgunenstruation, delivery, and the postpartumaaefor women
in general. However, recommend health educatioresrateness messages in this regard is too important
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