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ABSTRACT
Aim: Hypospadias is a relatively common male genital anomaly that may be caused by anomalies in maternal hormone levels and/or blood glucose levels as
well as nutritional deficiencies. Maternal obesity,
which increases the risk of diabetes, may alter hormone levels, and may thereby be associated with risk
of hypospadias. This study was designed to determine
the impact of these risk factors on hypospadias in
boys born at the largest tertiary hospital in Qatar.
Methods: This population-based, case-control study
used linked birth-hospital discharge data from
Hamad General Hospital in Doha, Qatar, from
January 2007 to December 2012. Boys with hypospadias were identified, and risk factors were determined. Adjusted odds ratios (aORs) and 95% confidence intervals (CIs) for hypospadias were estimated
by multivariable logistic regression models adjusted
for maternal age, parity and body mass index (BMI).
Results: Seventy-three newborn male infants with
hypospadias and 100 without the condition, with
birth weight above 2500 g, were compared. Maternal
obesity (BMI ≥ 30 kg/m2) was not associated with risk
of hypospadias (aOR 1.07; 95% 0.95 - 1.21), and no
trend in risk with increasing maternal BMI was
observed. Conclusion: Although the causes of male
genital malformation are multifactorial, the present
data do not support the hypothesis that gestational
maternal obesity is a cause of hypospadias in male
infants.
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1. INTRODUCTION
Birth defects occur in approximately 3% of all live births
and are a major contributing factor to infant mortality
and childhood and adult disability [1,2]. Evaluation of
trends in the prevalence of birth defects and their distribution among subpopulations can help public health
professionals and care providers better evaluate potential
clusters, conduct etiologic and outcome research, determine health services needs, and target health care.
Hypospadias is the most common congenital anomaly
of the penis. The condition is characterized by a urethral
meatus that is ectopically located proximal to the normal
location on the ventral aspect of the penis. It is the second most common genital abnormality (after cryptorchidism) in male newborns, with incidence rates in
different series ranging between 0.3% and 0.8% [3].
Other anomalies that may accompany hypospadias include meatal stenosis, hydrocele, and cryptorchidism (in
8% to 10% of cases). When complications occur, the
resultant morbidity of corrective procedures, psychological stress, and potential loss of function can be devastating to the patient and family.
Over the past two decades, concerns have been raised
over possible increases in disorders of the male reproductive tract, including cryptorchidism, hypospadias,
testicular cancer, and impaired semen quality. These disorders may be interrelated and share a common etiology
during fetal life, described as the testicular dysgenesis
syndrome (TDS) [4].
Although hypospadias is one of the most common
congenital abnormalities, its etiology is not yet completely understood. Androgens, including dihydrotestosterone (DHT), have been shown to play an important role
in normal testicular descent and the development of external male genitalia. Mutations in the AR gene and in
the gene encoding 5-alpha-reductase type II, responsible
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for the conversion of testosterone to DHT, have been
associated with undescended testis(-es) and/or hypospadias. These mutations, however, are extremely rare
and are very unlikely to be responsible for the ethnic
gradient in the occurrence of TDS. No association has
been found between CAG repeat length in the AR gene
and any of these congenital male genital abnormalities.
In contrast, the length of the GGN trinucleotide repeat in
the AR gene has been found to differ in Swedish men
with penile hypospadias or a history of cryptorchidism
and healthy Swedish men [5]. In a few cases, maternal
exposure to progestin during gestational weeks 8 - 14 has
been found to cause hypospadias [6].
Studying such interactions has biological and public
health-related implications. Such studies will assist in
understanding the background for defects in male reproductive organs, facilitate the proper design of epidemicological studies and contribute to the identification of
individuals susceptible to certain environmental and lifestyle related hazards.
At least three potential mechanisms may relate maternal obesity to risk of hypospadias. Levels of circulating
hormones, including androgens, differ between obese
and normal-weight mothers [7-12]. Lower overall diet
quality and blood concentrations of micronutrients have
also been observed in obese women and may be related
to the risk of birth defects such as hypospadias, although
findings are inconsistent [13-16]. Finally, impaired fasting glucose and glucose tolerance before and during
pregnancy have been associated with obesity, [17,18]
and uncontrolled glucose concentrations have been associated with birth defects [13]. The present study assessed
whether maternal obesity is a risk factor for hypospadias
in males newly born at Hamad Medical Center, the only
tertiary hospital in Qatar.

2. METHODS
This nested case-control study involved a large cohort of
boys born at Hamad General Hospital in Doha, Qatar,
from 2002 to 2012. Case subjects were defined as male
singleton infants with an ICD-10 code for hypospadias
(752.61). Hypospadias (anterior, middle and posterior)
was defined as a displacement of the urethral meatus
from the tip of the glans penis to the ventral side of the
phallus, scrotum, or perineum. Only infants with hypospadias were included; those with ambiguous genitalia
without further description were excluded, as were infants with recognized gene disorders or chromosomal
abnormalities.
Data were summarized on a standardized questionnaire entered into an electronic database and checked for
accuracy, with both data extraction and entry performed
by the same investigator. Maternal data included demographic characteristics (age, parity, and BMI), and reCopyright © 2013 SciRes.

productive characteristics (parity, usage of contraceptive
pills, assisted reproductive techniques). Infant characteristics included sex, birth weight, gestational age, family
history, type of hypospadias and subsequent procedures.
BMI (kg/m2) was categorized according to the World
Health Organization guidelines as underweight (BMI <
18.5 kg/m2), normal weight (BMI 18.5 - 24.9 kg/m2),
overweight (BMI 25.0 - 29.9 kg/m2), and obese classes I
(BMI 30.0 - 34.9 kg/m2), II (BMI 35.0 - 39.9 kg/m2), and
III (BMI ≥ 40.0 kg/m2).
Control subjects were randomly selected from the remaining male singleton infants, at a ratio of 1 control
subject per case subject and frequency-matched to case
subjects according to year of birth. One hundred healthy
male newborns without hypospadias or micropenis,
matched for parity (primiparous), twin birth, gestational
age (±1 week) and date of birth (±7 days).
This study was approved by the institutional review
board of Hamad General Hospital, Doha.
The main exposure variables obtained from birth certificates were maternal age, race/ethnicity, and diabetes
status (none, preexisting or gestational). Missing data
were not included in the analyses. Other potential confounding variables considered were maternal prenatal
smoking (yes, no, or missing), number of prior births and
pregnancies, the gestational age and weight (grams, as a
continuous variable) of the child, and use of assisted reproductive techniques (yes or no).
Crude yearly birth prevalence rates were determined
by dividing the total number of males with hypospadias
born during a calendar year by the total number of male
singleton births during the same year.

Statistical Analysis
Descriptive statistics were used to summarize the demographic characteristics of patients. Mean (±standard deviation) are reported where appropriate. The associations
between hypospadias and potential risk factors were assessed and reported as crude ORs and 95% CIs. Subsequently, logistic regression analysis was performed.

3. RESULTS
The study subjects included 73 newborn males with hypospadias and 97 normal (control) male newborns. Mean
body weight at birth was lower in newborns with than
without hypospadias (3096 ± 823 g vs 3283 ± 583 g).
Almost equal percentages of boys with hypospadias were
born of primiparous mothers and those of other parities
(Table 1), and 4.1% were products of twin or triplet
pregnancies. Infants with hypospadias were slightly more
likely to be delivered at gestational age <37 weeks, and
their mothers were slightly less likely to have had prior
births (Table 1). Most other characteristics were similar
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in the case and control groups.
The risk of hypospadias did not increase with increasing maternal age, with ORs ranging from 1.95 (95% CI;
0.37 - 10.20) for infants of mothers aged 20 to 24 years
to 0.46 (95% CI: 0.03 - 6.89) for infants of mothers aged
>40 years (Table 2). However, placental weight <600 h
was slightly more common (OR 1.77; 95% CI 0.66 4.80), and placental weight 600 - 700 g slightly less
common (OR 0.76; 95% CI 0.35 - 1.65) in newborns
with than without hypospadias, although the differences
were not statistically significant.
Infants born to underweight, overweight or obese
mothers were not at higher risk of hypospadias than infants born to normal-BMI mothers. When the BMIs of
these mothers BMIs were divided into three categories,
<25, 25 - 35 and >35 kg/m2, the risk estimates for the latter two groups, with ORs of 1.09 (95% CI, 0.36 - 3.29)
and 1.11 (95% CI, 0.33 - 3.80), were compared with the
first group (Table 2).

4. DISCUSSION
Hypospadias is the second most common genital abnormality (after cryptorchidism) in male newborns, with an
incidence in ranging between 0.3% and 0.8% [3]. The incidence of hypospadias has increased in European and
Table 1. Maternal reproductive factors in newborn males with
and without hypospadias.
Characteristic

Hypospadias N (%)

Control N (%)

1

15 (20.5%)

15 (15.5%)

2

13 (17.8%)

20 (20.6%)

3 or more

45 (61.8%)

62 (63.9%)

0

17 (23.2%)

20 (20.6%)

1

16 (21.9%)

27 (27.8%)

2

18 (24.7%)

15 (15.5%)

3 or more

22 (30.2%)

35 (36.1%)

Less than 37

15 (20.5%)

6 (6.2%)

38 - 42

38 (52.1%)

90 (92.8%)

More than 42

20 (27.4)

1 (1%)

Prior
pregnancies

Prior births

Gestational
age, wk

Table 2. Relationship between maternal BMI and risk of hypospadias in newborn males

BMI,
kg/m2

Hypospadias
patients

Controls

OR (95%CI)

Less than 25

7 (11.3%)

10 (11.2%)

1.00 (referent)

25 - 35

39 (62.9%)

61(68.5%) 1.09 (0.36 - 3.29)

More than 35 16 (25.8%)

18 (20.2%) 1.11 (0.33 - 3.80)

Copyright © 2013 SciRes.
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American countries, doubling from 1970 to 1993 [19].
Hypospadias may be in part a genetic condition. For
example, studies have reported that 7% - 9% and 11% of
fathers having sons with hypospadias had hypospadias
themselves [20]. Moreover, a positive family history of
hypospadias was significant, as 44% of neonates had a
family history of this condition [6].
Documenting racial/ethnic differences in the prevalence of hypospadias is critical for determining variations
in diagnosis and risk factors among these groups. These
racial/ethnic variations in the prevalence of birth defects
may result from differences in access to early and highquality prenatal care, which may lead to different patterns of prenatal diagnosis and pregnancy termination.
Alternatively, variations in prevalence may reflect different genetic or environmental risk factors. In some
surveillance systems, variation by race/ethnicity may
also reflect differential ascertainment and diagnosis of
patients postnatally [21].
Familial hypospadias may result from a polygenic
mode of inheritance. Mild hypospadias (glandular to
penile), occurring without other genital abnormalities or
dysmorphic features, is very unlikely to be associated
with an identifiable endocrinopathy, intersex problem or
chromosomal abnormality. The risks of these problems
in males with severe hypospadias (penoscrotal or perineal), however, are approximately 15% [3].
Older maternal age, white race, and preexisting diabetes have been associated with increased risk of hypospadias among male offspring [22]. Although maternal
BMI has been associated with the risk of hypospadias,
this risk was found to vary, depending on maternal age
and the number of previous births, and was strongest
among older, first time mothers [23]. A larger study
based on Swedish birth records, hospital data, and birth
defects registry found that the risk of hypospadias was
~30% higher in boys born to obese than normal weight
mothers, with the difference being statistically significant
[23-25]. A smaller study, combining Swedish and Danish
clinical and administrative sources, and relying on selfreported pre-pregnancy weight, estimated that the OR for
hypospadias was 2.6-fold higher for obese than for normal-BMI mothers [26].
In contrast, we observed at most a small difference in
the risks of hypospadias and cryptorchidism among
groups of mothers categorized by BMI. Moreover, our
estimates of aOR were accompanied by wide CIs, suggesting that any difference may reflect a chance finding.
Since hypospadias is an anomaly of the external genitalia, it may remain hidden in some cultures like Qatar.
Thus, family history may be difficult to determine and
accuracy may be reduced.
Our reliance on hospital discharge data may have resulted in some underreporting of hypospadias, although
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the use of these data allowed a longer window of observation for birth conditions and anomalies that might not
be reported on birth certificates alone. Even birth defect
registries may not identify milder forms of hypospadias
[20].
Nevertheless, the strength of this retrospective study
was its analysis of data from the only tertiary care facility in the country that thoroughly investigated and
documented all males born with hypospadias. Case
specificity was likely high, and clinical presentation,
treatment outcomes, and epidemiology are likely an accurate representation of hypospadias in the population in
Qatar.

5. CONCLUSION
In conclusion, although the causes of male genital malformation are multifactorial, our findings do not support
the hypothesis that gestational maternal obesity is a
cause of hypospadias in male infants.
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