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Abstract
Objective: The aim of this study was to determine prevalence and risk factors of hypospadias innewborn infants of a private hospital in Mashhad city located in northeast Iran.
Methods: All live birth deliveries in maternity hospital were enrolled from Oct 2006 to Sep 2008.All hypospadias cases were compared with the next male live births for possible risk factors. Thisstudy included only solitary hypospadias cases, those associated with other anomalies wereexcluded. Both parents were asked to fill out the same written questionnaires seperately. Data wasanalyzed by using SPSS.
Findings: During two years 6149 babies were born in our hospital; 25 cases (0.4%, 4 in1000 livebirths) of hypospadias were identified. Hypospadias occurred in 0.76% of male deliveries. Mostcases of hypospadias were born in summer and winter was the season which least number.Positive family history (P=0.04) was regarded as a potential risk factor that was present in 44% ofcases in hypospadias group. Iron supplement consumption in first trimester of pregnancy incontrol group was significantly more than in hypospadias group (P=0.001) and also usage of folicacid in control group before and in first trimester of pregnancy was taken more by mother incontrol group than in hypospadias group (P=0.049 and P=0.001 respectively).
Conclusion: Prevalence in this population was intermediate (4 in 1000 live births). Summer wasthe most epidemiology factor for occurring of hypospadias probably due to conception in coldseason. Iron and folic acid supplementation may have preventive effect in hypospadias.
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IntroductionHypospadias is the most common congenitalanomaly of the penis. The condition ischaracterized by a urethral meatus that isectopically located proximal to the normal

location on the ventral aspect of the penis. Insevere cases, the urethral meatus opens onto thescrotum or perineum. Hypospadias is the secondmost common genital abnormality (aftercryptorchidism) in male newborns with anincidence in different series ranging between 0.3%

Original Article Iran J Pediatr
Dec 2011; Vol 21 (No 4), Pp: 497-501



D
ow

nl
oa

de
d 

fr
om

 h
ttp

://
jo

ur
na

ls
.tu

m
s.

ac
.ir

/ 
on

 F
rid

ay
, A

pr
il 

27
, 2

01
2

498 Hypospadias and risk factors; A Mohammadzadeh, et al

and 0.8%[2]. It occurs less frequently (0.4%) inblacks than in whites (0.6%). Hypospadias is morecommon in Caucasians, least common in Hispanicsand intermediate among African-Americans[1,3].Approximately 87% of cases are glandular orcoronal, 10% penile and 3% penoscrotal orperineal[2]. Other anomalies that may accompanyhypospadias include meatal stenosis, hydrocele,cryptor-chidism (in 8% to 10% of cases). Eightpercent of patients with hypospadias have asimilarly affected brother or father, this figurereaches 16.7% for individuals with penoscrotal orperineal hypospadias[1,2]. This family tendency isthought to result from a polygenic mode ofinheritance. Mild hypospadias (glandular topenile) occurs without other genital abnormalitiesor a dysmorphic feature is very unlikely to beassociated with an identifiable endocrinopathy,intersex problem or chromo-somal abnormality.Severe hypopadias (penoscrotal or prineal) occurswith approxim-ately a 15% risk of suchproblems[2]. The cause of hypospadias in at leastsome cases is a partial deficiency in testosteroneproduction to DHT (5-reductase deficiency) or inthe function of the androgen receptor protein. In afew cases maternal exposure to progestin between8 and 14 weeks gestation has been the cause ofhypospadias. Because of wide distribution ofhypospadias the aim of this study was todetermine frequency distribution and risk factorsof hypospadias in newborn infants of a privatehospital in Mashhad city located in northeast Iran.

Subjects and MethodsThe population for this descriptive study wascollected from Sina Hospital, a private maternityhospital. The study protocol was approved by theresearch office, and the parents of subjects hadgiaven informed consent before the study. Thestudy was done during October 2006 toSeptember 2008. This study included onlyhypospadias cases; those subjects described asepispadias or ambiguous genitalia without furtherdescription were excluded from study. Infantswith recognized single gene disorders orchromosomal abnormalities were also excluded.

Parents of cases were asked to fill out the samewritten questionnaire seperately. Thequestionnaire for each parent contained questionsabout age, education, prenatal exposure todiethylstilbestrol (DES), medical history, life style,and occupational exposure to various agents.Information was requested for three monthsbefore conception based on last menstruation andin first the trimester of pregnancy. Additionally,mothers were questioned about oral contraceptiveuse, assisted reproductive techniques, and thecourse of pregnancy. Finally, the mothers wereasked to provide information on their otherchildren and pregnancies.  Educational level wasdefined as low (elementary school or lowervocational education), intermediate (intermediatesecondary school or intermediate vocationaleducation), and high (higher secondary school,higher vocational education or university). In thisstudy we compared the environmental risk factorsamong hypospadias babies with the next maledelivery as control group. The same questionnairewas recorded for the two groups. The motherswho delivered for a second time during two yearsof the study were estimated as one case.
Statistical analysis: Data of the questionnaires wasanalyzed by using SPSS. To obtain frequencydistribution we used frequencies statistics. Also,frequency of risk factors was determined bydescriptive and frequencies statistics. All potentialrisk factors, with exception of birth weight andmaternal age, were dichotomous (yes vs. no). Forcontrol of confounding variables logisticregression was used and odds ratio (OR) andconfidence interval (CI) were determined forpotential risk factors.

FindingsFrom October 2006 to September 2008 totally6149 babies (3260 = 53% males) were born in ourhospital among which 25 (0.4%) cases ofhypospadias were identified. Incidence ofhypospadias in this study was 4 per 1000 livebirths and 0.76% of males had hypospadias ofwhich 24 cases were glandular and one case wasperineal. We did not find any significant difference
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Table 1: Characteristics of parents and newborns in the two groups
Variable

Case [Mean (SD)]
(n=25)

Control [Mean (SD)]
(n=25)

P-value

Birth weight (gr) 2910.63 (872) 3101.90 (0.93) 0.3
Gestational age (wk) 37.43 (3.16) 38.96 (2.25) 0.04
Maternal age (yr) 29.58 (5.38) 28.62 (5.08) 0.5
Paternal age (yr) 35.00 (6.50) 32.28 (5.73) 0.1SD: Standard Deviation

between the two groups in birth weight (P=0.32),or maternal and paternal age (P=0.49, P=0.10respectively), but there was significant differencein gestational age (P=0.04) (Table 1).Forty-four percent of hypospadias cases wereborn of primipara mothers and 12% wereproducts of twin or triplet pregnancies. 48% wereborn in summer, 24% in spring, 20% in fall and8% in winter. Twelve of 879 (1.37%) of maleswere born in summer, 6 of 801 (0.75%) in spring,0.65% and 0.25% in fall and winter respectively.In 44% of hypospadias cases it was associatedwith positive family history (P=0.04) as a potentialrisk factor (Table 2). Low birth weight also was arisk factor (P=0.001).There was no significant difference between thetwo groups in other potential risk factors. Ironsupplementation in the first trimester ofpregnancy in control group was significantly morethan in hypospadias group (P=0.001) andconsumption of folic acid in control group beforeand in the first trimester of pregnancy also wasmore than in hypospadias group (P=0.049 and

P=0.001 respectively) (Table 3). Results show thatamong all variables consumption of iron with 95%CI: 0.01 to 0.91 and folic acid with 95% CI: 0 to0.18 in first trimester of pregnancy was preventivefactor of occurrence for hypospadias. Odds ratiofor iron was 0.1 and for folic acid 0.003.None of parents were smoker. In hypospadiasgroup one father had contact with pesticide andthe other one was leather maker.
DiscussionThe incidence of hypospadias has been reportedfrom 0.4 to 8.2 in 1000 live births [1]. There isgeographical variation in the birth prevalence ofhypospadias. It occurs from as low as 1 in 4000 toas high as 1 in 250 boys [3,4]. The milder forms ofhypospadias which are not clinically significantmight be missed and affect the incidence statisticsbut in this study we determined its prevalence at

Table 2: Association between hypospadias and potential risk factors
Case (n=25)

No (%)
Control (n=25)

No (%)
P-value

Low birth weight (<2500 grams) 5 (20) 3 (9.7) 0.001
Gravida [Mean (SD)] 2.04 (1.35) 1.56 (0.65) 0.1
Primipara 11 (44) 13 (52) 0.8
Maternal age at time of delivery ≥35 years 3 (12) 4 (16.7) 0.5
Paternal age at time of delivery ≥35 years 11 (44) 12 (48) 0.8
Education level of mother Low

Intermediate
High

1 (7.1)9 (64.3)4 (28.6) 2 (22.2)4 (44.4)3 (33.3) 0.8
Education level of father Low

Intermediate
High

2 (14.3)9 (64.3)8 (57.1) 1 (11.1)4 (44.4)4 (44.4) 0.7
Positive relativity in parents 9 (36) 6 (18.8) 0.1
Positive family history 11 (44) 5 (15.6) 0.04
Hypospadias in father 3 (11) 0 0.1

SD: Standard Deviation
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Table 3: Medication in mothers
Risk factor

Case (n=25)
No (%)

Control (n=25)
No (%)

P-value

Fertility treatments 1 (4) 4 (12.5) 0.3
Mother used iron supplements

Before pregnancy
In the first trimester of  pregnancy

5 (20)8 (32 ) 11 (34.4)24 (75) 0.20.001
Mother used folic acid

Before pregnancy
In the first trimester of  pregnancy

3 (12)13 (52) 11 (34.4)31 (96.9) 0.0490.0001
Mother used LD*(%) 2 (6.3) 0 0.3*LD: low dose contraceptive

birth so that no cases could be missed.Incidence of hypospadias in this study was 4 in1000 live births. It occurred in 0.76% of maledeliveries, so distribution is intermediate andsimilar to that in African-Americans [1]. Incidenceof hypospadias has been increased in Europeanand American countries so that it has beendoubled from 1970 to 1993(1). It has beenexplained by increase in the preterm or low birthweight deliveries and fetal contact withprogesterone or estrogen, medical care, improvedrecognition or better reporting.Although hypospadias happens with unknownor multifactorial reasons but in 31 to 36% thereason is known and some risk factors can beassociated with its incidence [1-6]. Drugs such asdiethylstilbestrol, progesterone or estrogen,herbal diet, hematenic use before or in the firsttrimester of pregnancy, anticonvulsant drugs orcontact with chemical agents during pregnancyincrease the risk of hypospedias [7-10]. Inheritancegene is a main feature for hypospedias, as studiesindicated there are family positive backgrounds in20% of neonates. There is also about a 7% familyrisk of recurrence (1). Indeed it has been measuredthat offspring of hypospadias cases has anincreased chance of 14% to be affected byhypospadias. Asklund study showed that fathersof boys with hypospadias have increasedfrequency of hypospadias [11]. In Stokowski study[12] 7-9% of fathers with hypospadiasic son hadalso hypospadias. In present study 11% of fathershad hypospadias too. We also found that positivefamily history of hypospadias was significant inaffected babies, as 44% of neonates had positivebackground in family. Since hypospadias is ananomaly of external genitalia and in some cultureslike Iran, the issue often remains hidden, so the

answer to this question, namely family history ofanomaly in affected persons, may affect theaccuracy of family history. Therefore familyhistory may be regarded as a factor of limitation inour study. In spite of this cultural characteristic,reported positive family occurrence of 44% isnoticeable in this study.Seasonal pattern of occurrence as anenvironmental factor in this study was that abouthalf of the affected babies were born in summerand least figure of occurrence was recorded inwinter. This is the first report on seasonal patternof hypospadias occurrence. The conception ageand first trimester of pregnancy in these birthswere in winter and must be attributed to coldenvironment as a cause of hypospadias.Medication of folic acid before and after the firsttrimester was seen more in control group.Therefore, like in other congenital anomalies, folicacid may have preventive effect in this congenitalanomaly too. Iron supplementation in the firsttrimester was also higher in the control group.Iron supplementation immediately prior toconception or during the first trimester ofpregnancy was found to increase the risk ofhypospadias [1]. In this study iron supplemen-tation was not only no risk factor for hypospadiasbut also appears as if it had a preventive effect,probably as a result of treatment of anemia inthese mothers. Although this is the first finding inour experience, further studies with more samplesize are needed to document the effect of iron. Onthe other hand, as we extracted this findingretrospectively from our questionnaires, its resultmust be interpreted with caution.Exposure to estrogen during urethraldevelopment may also be a risk factor. Exposurecan result when the mother ingests pesticides on



D
ow

nl
oa

de
d 

fr
om

 h
ttp

://
jo

ur
na

ls
.tu

m
s.

ac
.ir

/ 
on

 F
rid

ay
, A

pr
il 

27
, 2

01
2

501Iran J Pediatr; Vol 21(No 4); Dec 2011

fruits and vegetables or milk from pregnant cows.But in this study there was no history of thesefactors in mothers in the first trimester, except incow’s milk which is impossible to detect, becausethe pregnant women often drink it.In the present study 20% of hypospadias caseswere low birth weight. It has been established thatthere is an association between intrauterinegrowth retardation and hypospadias [13-15], itincreases with decreasing birth weight withoutdependency to gestational age [15]. Gatti et al alsofound that hypospadiasis is 10 times morecommon in small for gestational age infantscompared with normal infants [14]. The incidenceof low birth weight in the normal population is 7percent, in our hospitals it is 9%, and 20 % ofnewborns with hypospadias were low birthweight. Therefore, occurrence of one hypospadiasin five low birth weight neonates is a significantresult. There are enquired studies in correlationbetween advanced maternal age and primiparityas a risk factor [1], in the present study also firstparity was no significant risk factor.
ConclusionThe main risk factors of hypospadias in this studywere season of conception, family background andpreventive effect of medications in the firsttrimester of pregnancy. As far as we know, this isthe first report that hypospadias has seasonalpattern. Folic acid and iron can be used forprevention. We suggest that further research withmore sample size on preventive effect of iron andfolic acid are required.
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