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ABSTRACT

Obijective: This investigation aimed to determine whether urogenital anomalies (UGAs) correlate with maternal- and paternal-related factors
in newborn males.

Methods: Out of 2410 males, 75 were found to have UGAs, thus representing 3.1% of the recruited male neonates. 54 neonates had unde-
scended testis (UT), accounting for 2.24% of all neonates with UGAs, and 21 neonates had Hypospadias (HS), which represented 0.87% of
all neonates with UGAs. A questionnaire was arranged to gather data from mothers of all recruited neonates.

Results: Among the examined variables, living condition was significantly associated with UGAs (p < 0.001; OR = 0.08, 95% ClI: 0.03-0.23).
Paternal occupation was significantly associated with the distribution of HS and UT (p = 0.03) and was the only significant predictor in regres-
sion analysis (p = 0.008; Exp(B) = 0.19, 95% Cl: 0.056-0.65). Unilateral inguinal UT was the most frequent subtype (40.7%), while distal HS
accounted for 95.2% of HS cases.

Conclusion: Living conditions and paternal occupation were the main factors associated with UGAs in the studied population. Unilateral
inguinal UT and distal HS were the predominant subtypes within their respective anomaly groups. These findings support further investigation

of socioeconomic, environmental, and familial factors underlying urogenital anomaly patterns.
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Introduction
Undescended testis UT and hypospadias HS are among
the most common congenital abnormalities in male births.
UT refers to the failure of one or both testes to descend
into the scrotum and can be either congenital or acquired
(1,2]. UT occurs in approximately 1-4.5% of newborns,
with a higher incidence in preterm infants, ranging from
30% to 45% [3,4]. While roughly 50-70% of congeni-
tal UT will spontaneously descend within the first year of
life—most within the first three months—at least 1% of
children continue to experience persistent UT [5]. Never-
theless, most acquired UTs spontaneously descend during
puberty. [6, 7] HS the second most common congenital
anomaly of the male external genitalia, after UT. The ure-
thral orifice is displaced along the ventral side of the penis
as a result of incomplete closure of the penile structures
during embryogenesis[8]. approximately 70% of cases are
distal, representing milder forms while the remaining cases
are more severe and complex [9].

Several hypotheses have been proposed to explain HS,
including endocrine disruptors, genetic abnormalities, and
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developmental arrest. Almost 30% of patients with more
severe HS may have androgen disruption as their underly-
ing cause [10,11].

Substances such as phenol, phthalates, and organo-
chlorine compounds are endocrine-disrupting chemicals
(EDCs) known to affect the endocrine system in all mam-
mals. A wide variety of agricultural, industrial, canned
food, and fire-retardant items contain these EDCs. Ex-
posure to these substances via ingestion, inhalation, and
dermal absorption has the potential to affect the endocrine
glands [12,13]. If pregnant women are continuously ex-
posed to these EDCs, these compounds can cross the pla-
centa and have been detected in amniotic fluid. [14,15].
A higher risk of HS and/or UT may result from exposure
to these EDCs during pregnancy. [16,17] male offspring
exposed to these EDCs were more likely to develop UGAs,
according to previous research [18,19].

Inhibiting androgens by these disruptors can raise the
risk of testicular cancer, micropenis, and poor semen qual-
ity in later life. [20,21] The mechanism by which these
disruptors act likely involves xenobiotic interactions with
hormone receptors or exhibiting anti-androgenic proper-
ties. [22]

Some studies did not support the notion that these



EDCs potentially increase the likelihood of UGAs in ex-
perimental animals. [23,24].

Despite growing evidence on factors associated with
UGAEs, local data on potential environmental, maternal,
paternal, and demographic determinants remain limited.
Therefore, this hospital-based study aimed to investigate
these factors among male neonates in our population and
compare affected cases with unaffected controls, provid-
ing locally relevant evidence to guide future research on
preventive strategies.

The null hypothesis was that there was no significant as-
sociation between urogenital anomalies and the study vari-
ables among male neonates.

The purpose of this research was to identify associations
between UGA and the following variables in newborn
males:

* Maturity of the neonates

* Paternal occupation

* Smoking status

* Maternal use of progesterone or iron supplements

during pregnancy

* Any history of threatened abortion

* Any family history of UGA

* Is the infant a product of in vitro fertilization (IVF)

* Maternal age

* Rural or urban residence

Additionally, UGA cases were compared with unaffect-
ed male neonates.

Methods

Ethical approval was obtained from the “Research Ethics
Committee of the Iraqi Ministry of Health (2026230/
Baghdad/Al-Karkh). The study adhered to the Declara-
tion of Helsinki”. This study used a cross-sectional design
with a nested case-control approach at Alyarmouk Teach-
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ing Hospital and enrolled 2,410 newborn male neonates.
The total number of neonates born was 5,701, with 2,869
males and 2,832 females. The number of male neonates
missed because they were not examined for any UGAs was
459. Consequently, they recruited 2410 male neonates.
They searched for UGAs, including UT and HS. 75/2,410
= 3.1%- "3.1% of screened male neonates, were found
to have UGAs, 54/2,410 = 2.24%- "2.24% of screened
male neonates with UGAs, 21/2,410 = 0.87%- "0.87% of
screened male neonates with UGAs (Figure 1). The control
group was selected based on a pilot study and in consulta-
tion with the study statistician. Controls were randomly
selected from the same source population as the anomaly
group, according to the predefined inclusion and exclusion
criteria. A pediatrician and urologist performed clinical
examinations, and a specialist radiologist performed an ul-
trasound examination after referral to determine testicu-
lar position. A questionnaire was arranged to gather data
from mothers of all recruited neonates; these data include:
Newborn male neonates’ maturity, maternal occupation,
urban or rural residence, paternal occupation, maternal
progesterone use during pregnancy, history of threatened
abortion, family history of HS, paternal or maternal smok-
ing, gestational diabetes, and maternal use of iron supple-
ments during the last pregnancy. The same questionnaire
also documented the control group, which consisted of 89
healthy newborn male neonates. Disorders of sex devel-
opment (DSD), chromosomal syndromes, and births that
were more than one month old were excluded from the
study. Utilizing SPSS version 25 (IBM Corp., Armonk,
NY, USA), the statistical analyses were conducted. Statisti-
cal significance between study groups was indicated by a P
value of less than 0.05 in the Chi-square test and Logistic
Regression model.

Total births
5,701

Male
2,869

[

l

Female
2,832

Examined
2,410

Unexamined

459

———

With anomalies
75

No anomalies

2,335

Figure 1. Flowchart of participant selection and study sample
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Statistical analysis

An independent-samples t-test was used for comparisons
between age groups. Categorical variables were compared
using the chi-square test with Yates’ continuity correction;
Fisher’s exact test was used instead wherever any expected
cell count was <5 (noted per table). Odds ratios (OR) with
95% confidence intervals (CI) are reported alongside every
p-value. The multivariable logistic regression was conduct-

ed using Firth’s penalized

Results

There were no statistically significant differences in mean
gestational age, maternal age, or paternal age between the
two groups (p = 0.67, 0.92, and 0.59, respectively), in-
dicating comparable distributions of these demographic
characteristics (Table 1).

Most of the studied parameters showed no statistically
significant differences between the anomaly and control
groups. Significant differences were observed for residence
(p <0.001; OR = 0.08, 95% CI: 0.03-0.23) and maternal
iron supplementation (p = 0.002; OR = 0.31, 95% CI:
0.12-0.80) (Table 2 and Figure 2).

Most studied parameters showed no statistically signifi-
cant differences between the HS and UT groups. Signifi-
cant differences were observed for paternal occupation (p =
0.031; OR = 3.47, 95% CI: 1.21-9.90) and family history
of HS (p = 0.005). The odds ratio for family history was
not estimable because no cases were positive in the UTs
group, as shown in Table 3.

Among the 54 infants with UTs, unilateral inguinal UTs
were the most frequent presentation (22 cases, 40.7%), fol-

lowed by bilateral abdominal UTs (17 cases, 31.5%). Uni-

Table 1. Maternal and paternal age of neonates, father age with and without urogenital anomalies (UGA).

Variable Health Status
Anomalies Control
N =75 N= 89
Mean SD Mean SD
Gestational age (weeks) 37 2 37 1
Maternal age (years) 28 7 28 6
Paternal age (years) 33 9 33 8
2Includes hypertriglyceridemia, ® Includes active and former smokers
100 -
100 4 -
o | p0.022 % - p<0.001 85
80 80 -
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Figure 2. Urogenital anomalies according to different variables: A: Iron supplement for the mother, B: urban and rural areas; undescended
testis and hypospadias according to maternal age (C) and paternal occupation (D)
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Table 2. The distribution of the anomalies in relation to various parameters included in the study

Variable Health Status
Anomalies Control
N=75 N=89
Count Column N % Count Column N % P Value
Gestational Maturity>=37 Yes 51 68.0% 63 70.8% =0.83 (x? Yates)
No 24 32.0% 26 29.2% OR 0,88 (045-1.71)
Maternal occupation House Wife 72 96.0% 85 95.5% =1.00 (Fisher’s exact)
Employed 3 4.0% 4 4.5% PORL13 (0.25-5.21)
Residence Urban 46 61.3% 85 95.5% p <0.001 (x?, Yates)
Rural 29 38.7% 4 4.5% OR0.08(0.03-0.23)
Paternal occupation Construction 27 36.0% 25 28.1% =0.36 (x? Yates)
Non-construction 48 64.0% 64 71.9% correct ﬂ‘;g’;‘}ﬁ;%g)”
Maternal use of progesterone Yes 32 42.7% 40 44.9% p = 0.89 (x?, Yates)
No 43 57.3% 49 55.1% OR0.91 {0.49-1.69)
Threatened abortion Yes 12 16.0% 14 15.7% p = 1.00 (x?, Yates)
No 63 84.0% 75 84.3% OR1.02(0.44-2.37)
Family history of hypospadias Yes 4 5.3% 2 2.2% p =0.41 (Fisher’s exact)
No 71 94.7% 87 97.8% corrected ‘;B?j&ﬁjg:g;”
Patrnal smoking Yes 46 61.3% 50 56.2% p =0.61 (x? Yates)
No 29 38.7% 39 43.8% OR1.24(0.66-2.31)
Maternal smoking Yes 4 5.3% 2 2.2% p =0.41 (Fisher’s exact)
No 71 94.7% 87 97.8% OR 2.45 (0.44-13.8)
Maternal type 2 diabetes Yes 5 6.7% 9 10.1% =0.61 (X3 Yates)
No 70 93.3% 80 89.9% OR 0,64 (0.20-158)
Iron supplementation of Yes 59 78.7% 82 92.1% =0.025 (x?, Yates)
mother No 16 21.3% 7 7.9% OR 0.315 (0. 122-0. 813)

Table 3. Comparison between Hypospadias and Undescended Testis according to parameters included in the study

Variable Hypospadias Undescended Testis
N=21 N=54
Count
Column N % Count Column N % P Value /
OR (95% Cl)
Gestational Maturity>= Yes 16 76.2% 35 64.8% p=0.42
27 No 5 23.8% 19 35.2% OR 174 (0.55-5.48)
Maternal occupation H. Wife 20 95.2% 52 96.3% p=1.00
Employed 1 4.8% 2 3.7% OR0.77(0.07-8.96)
Residence Urban 15 71.4% 31 57.4% p=0.30
Rural 6 28.6% 23 42.6% OR 1.86 (0.62-5.52)
Paternal occupation Construction 12 57.1% 15 27.8% p=0.031
Non-construction 9 42.9% 39 72.2% OR 3.47 (1.21-9.90)
Maternal use of proges- Yes 11 52.4% 21 38.9% p=0.31
terone No 10 47.6% 33 61.1% OR 1.73 (0.63-4.78)
Threatened abortion Yes 3 14.3% 9 16.7% =1.00
No 18 85.7% 45 83.3% OR0.83 (0.20-3.44)
Family History of Hypo- Yes 4 19.0% 0 0.0% p =0.005
spadias No 17 81.0% 54 100.0%
Paternal smoking Yes 14 66.7% 32 59.3% p=0.61
No 7 33.3% 22 40.7% OR 1.38 (0.48-3.96)
Maternal Yes 0 0.0% 4 7.4% p=0.57
Smoking No 21 100.0% 50 92.6% OR ~0(0.02-5.88)
Maternal Type 2 dia- Yes 1 4.8% 4 7.4% p=1.00
betes No 20 95.2% 50 92.6% OR 0.63 (0.07-5.94)
Iron supplementat-ion Yes 18 85.7% 40 75.5% p=0.5
of mother No 3 14.3% 13 24.5% OR 1.95 (0.49-7.70)

lateral supracrotal and unilateral abdominal UTs account-

ed for 7 (13.0%) and 5 (9.3%) cases, respectively, while
bilateral inguinal UTs were observed in 3 cases (5.6%).
Among the 21 neonates with HS, distal HS was the
predominant subtype, accounting for 20 cases (95.2%),
including 13 glandular (61.9%) and 7 subcoronal (33.3%)

cases. Penoscrotal HS was observed in 1 case (4.8%) (Table

4).

Among the 75 affected neonates, binary logistic regres-

the outcome (B =
an estimated odds ratio of approximately 0.19 (95% CI:

sion was used to examine factors associated with the type
of urogenital anomaly, with UT coded as 1 and HS as 0.
Most variables were not associated with anomaly type.
Paternal occupation was the only variable associated with

-1.657, Wald = 7.01, p = 0.008), with

0.056-0.65). The negative regression coefficient indicates
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lower odds of UT relative to HS among neonates whose
fathers were construction workers (Table 5).

Discussion
This study found that newborns from rural areas had a

higher odds of UGA. K. Wagner-Mahler et al. [25] and

Pierre Bougneres et al. [26] both agree with my outcome.

Table 4. Subtypes of both HS and UT and their percentages

Li et al. [27] also report a more frequency of UGA in ur-
ban regions. Differences in ethnicity and sample size may
explain this discrepancy. However, rural residence was
significantly associated with the occurrence of UGAs in
the case—control comparison, but not with anomaly type
among affected neonates (OR = 0.445, 95% CI: 0.123—
1.611, p = 0.217). This distinction reflects the different

Anomalies Count Column N %
unilateral undescended testis inguinal 22 40.7% (of 54)
bilateral undescended testes inguinal 3 5.6% (of 54)
unilateral undescended testis abdominal 5 9.3% (of 54)
bilateral undescended testes abdominal 17 31.5% (of 54)
unilateral undescended testis suprascrotal 7 13.0% (of 54)
Distal hypospadias Glandular 13 20 95.2% (of 21)
Subcoronal 7
penoscrotal hypospadias 1 4.8% (of 21)

Note: percentages are calculated within each condition’s own group (undescended testis, n=54; hypospadias, n=21).

Table 5. Regression analysis demonstrating the effect of various factors on urogenital anomalies.

Variables B S.E. Wald df Sig. Exp(B) 95% Cl for EXP(B)
Lower Upper
Step 12 mother age 0.094 0.049 3.732 1 0.053 1.099 0.999 1.209
Living (1) -0.810 0.657 1.522 1 0.217 0.445 0.123 1.611
paternal occupation (1) -1.657 0.626 7.012 1 0.008 0.191 0.056 0.650
family history of hypospadias (1) -3.435 1.774 3.750 1 0.053 0.032 0.0002* 0.393*
iron_ supplement (1) -0.512 0.801 0.408 1 0.523 0.599 0.125 2.882
Constant 0.214 1.350 0.025 1 0.874 1.238

a. Variables entered in Step 1 were maternal age, paternal occupation, family history of hypospadias, and iron supplementation during pregnancy. The outcome was undescended testis (1) versus hypospadias (0).
Because the unpenalized model showed complete separation for family history of hypospadias, Firth penalized logistic regression was used. The profile-likelihood 95% ClI was used for this variable because the

standard Wald Cl was unreliable.

outcomes examined in the two analyses rather than a con-
tradiction between the findings.

Agricultural chemicals used in rural areas may contain
EDCs and may contribute to HS and UT. However, this
study did not assess direct exposure to these chemicals. The
observed occupational pattern may therefore reflect mul-
tiple interacting factors, including socioeconomic condi-
tions, nutritional status, healthcare access, and other en-
vironmental or lifestyle exposures. This is consistent with
the multifactorial etiology of UGAs and the complexity
of linking individual environmental exposures to cryptor-
chidism [28]. In our study, the occupational differences
observed may thus have several possible explanations rath-
er than being attributed directly to EDCs. This interpreta-
tion is also consistent with previous occupational evidence
linking non-construction occupations with UT by Das et
al. [29] and Pierik et al. [30]. Although Nassar et al.[31]
reported a more frequency of HS among construction
workers, differences between studies may reflect variation
in population characteristics and study design.

A positive family history of HS was observed in four
neonates with HS and none with UT (p = 0.005), consist-
ent with previous observations by Schnack et al. [32] and
van der Zanden et al. [33]. However, the small number
of positive cases warrants cautious interpretation, and this

finding should be considered preliminary and hypothesis-
generating.

Lower maternal iron supplementation was associated
with higher odds of anomalies in the unadjusted compari-
son, although this association was not statistically signifi-
cant in the adjusted regression analysis. Iron is essential for
fetal development and for numerous enzymatic processes,
and inadequate maternal iron status may affect fetal de-
velopment. Mohammad ZZadeh et al. [34] also discussed
this possible relationship. However, Carmichael et al. [35]
found no correlation between maternal iron supplementa-
tion and UGAs. The difference between these observations
may reflect variations in maternal nutritional status, study
populations, or study design

In contrast to this study and Ye et al. [36], who found
no association between UGA and smoker fathers, Shekar
etal. [37] found an association. This investigation, consist-
ent with the findings of Akay et al. [38] and Carmichael
et al. [35], found no significant correlation between UGA
and mothers’ use of progesterone during the first trimester
(OR =0.91, 95% CI: 0.49-1.69, p = 0.89).

Previous studies have suggested different patterns re-
garding maternal age and UT. Younger maternal age may
protect against UT in sons [39,40], whereas another study
indicated a positive association among mothers who were



either younger or older [41]. In our study, maternal age did
not differ significantly between the anomaly and control
groups (p = 0.92). However, in the regression analysis com-
paring UT and HS within the case group, maternal age
showed a borderline association, with mothers of children
with UT being marginally older (OR = 1.099, p = 0.053).
These varying observations suggest that the relationship
between maternal age and UT may vary across popula-
tions. The findings of by McGlynn et al. [39] and Jones
et al. [40] suggested that younger maternal age may offer
some protection against UT in sons, whereas the study by
Toliczenko-Bernatowicz et al. [41] noted a positive associa-
tion with maternal ages above 30 years or below 20 years.

Limitations

The study design allowed the identification of associations
but could not establish causation. Paternal occupational
categories were broad, and more specific occupational clas-
sification may provide greater insight. In addition, direct
biomonitoring data for EDCs, such as blood or urine lev-
els, were not available to establish a clearer link between
suspected exposure and the observed outcomes. No follow-
up was conducted; therefore, some cases may have resolved
spontaneously. Although prematurity is an established cor-
relate of UT; its independent contribution could not be
adequately assessed in the present study. Gestational age
was summarized using group means and standard devia-
tions, while prematurity was classified categorically as ges-
tational age below 37 weeks. These limitations restricted
the assessment of the relationship between prematurity
and the study outcomes. Maternal parity and pregnancy-
related conditions were not assessed, limiting the evalua-
tion of their potential confounding effects. Birth weight
and laterality were not assessed in the present study and
should be considered additional limitations. Furthermore,
the limited number of HS cases relative to the number of
predictors may reduce the stability of the multivariable
estimates; therefore, these findings should be interpreted
as exploratory. Detailed descriptions of the clinical exami-
nation procedures and specific diagnostic protocols were
beyond the scope of the study. In addition, some exposure
variables lacked detailed measurements, including the tim-
ing, duration, and quantity of smoking exposure, iron sup-
plementation, and further details regarding paternal occu-
pation and gestational maturity. These limitations should
be considered when interpreting the findings.

Conclusion

Residence was significantly associated with the presence of
UGAs, while paternal occupation was the only significant
factor identified in the regression model. Unilateral ingui-
nal UT and distal HS predominated within their respec-
tive groups. The findings suggest that socioeconomic and
potentially environmental factors may contribute to the
observed pattern, although larger studies with direct assess-
ment of environmental and familial exposures are needed
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to clarify these associations.
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