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Timing of pubertal development in boys born with
cryptorchidism and hypospadias: a nationwide
cohort study

Linn Hakonsen Arendt"?, Andreas Ernst', Lea Lykke Braskhej Lauridsen', Nis Brix', Jorn Olsen?,
Cecilia Host Ramlau-Hansen'

Pubertal development may be altered in boys with cryptorchidism and hypospadias, but existing knowledge is inconsistent.
Therefore, we investigated the association between cryptorchidism and hypospadias and pubertal development in a large cohort
study. Boys in the Puberty Cohort, a cohort nested within the Danish National Birth Cohort, were included in this study. Information
on cryptorchidism and hypospadias was retrieved from the Danish National Patient Register. From 11 years until 18 years or
full pubertal development, information on physical markers of pubertal development was provided biannually, including Tanner
stages, axillary hair, acne, voice break, and first ejaculation. In multivariate regression models for interval censored data, the
mean (95% confidence intervals [Cls]) differences in months in obtaining the pubertal markers between boys with and without
the anomalies were estimated. Among 7698 boys, 196 (2.5%) had cryptorchidism and 60 (0.8%) had hypospadias. Boys with
hypospadias experienced first ejaculation and voice break 7.7 (95% Cl: 2.5-13.0) months and 4.5 (95% Cl: 0.3-8.7) months
later than boys without hypospadias. The age at attaining the Tanner stages for gonadal and pubic hair growth was also higher,
though not statistically significant. Pubertal development seemed unaffected in boys with mild as well as severe cryptorchidism.
In conclusion, hypospadias may be associated with delayed pubertal development, but pubertal development seems unaffected by
cryptorchidism. The relation between hypospadias and later pubertal development may be due to the underlying shared in utero
risk or genetic factors.
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INTRODUCTION

The congenital abnormalities, cryptorchidism and hypospadias,
are the two most common pediatric disorders related to the male
genitalia."? Cryptorchidism, or undescended testis, is the absence of
testes in the scrotum and results from failed testicular descent during
fetal life. Hypospadias is a malformation with displacement of the
external urethral meatus along the ventral side of the penis, scrotum
or perineum which occurs due to an incomplete urethral fold fusion.
Although conflicting results exist, the genital anomalies are associated
with an increased risk of testicular malignancy®* and impaired fertility
in adulthood.** Still, less is known about other aspects of reproductive
health, including pubertal development.

Puberty marks the biological transition from childhood to
adolescence and adulthood and involves a complex sequence of
hormonal events, marked by the reactivation of the hypothalamic-
pituitary-gonadal (HPG)-axis." The HPG-axis is established in the first
trimester of fetal life and is active during three important developmental
phases of male reproductive life. During fetal development, the
placental hormone human chorionic gonadotropin (hCG) and later the

HPG-axis are responsible for stimulating the fetal androgen production
which is essential for the organogenesis of the male genital organs and
testicular descent.'>" In the first 6-9 months of life, there is increased
activity of the HPG-axis, a phenomenon known as “mini-puberty”**
The resulting postnatal gonadotropin surge is considered important for
the male genital development, as the subsequent increase in androgens
stimulates penile and testicular growth. After “mini-puberty;” the HPG-
axis remains quiescent throughout childhood in a “juvenile phase”
until the prepubertal period, where it reemerges and initiates pubertal
development. In boys, this results in the gradual maturation of the
gametogenesis, enlargement of the testes, development of secondary
sexual characteristics and ultimately reproductive capacity.”®

Only a few studies have investigated puberty in boys with
cryptorchidism or hypospadias,'®** and results are inconclusive. One
study found that cryptorchid boys had a slightly higher age at first
ejaculation,'” whereas the others did not."** Concerning hypospadias,
one study found delayed pubertal onset," and another found similar
pubertal development as the background population.'® Thus, the
literature in this field is sparse, and well-conducted large studies are
needed.
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Sufficient androgen action is essential for both male genital
formation and normal pubertal development, and we hypothesized that
boys with genital anomalies experience delayed pubertal development
compared to unaffected boys. We investigated pubertal development
in boys with cryptorchidism or hypospadias using data from a large
Danish cohort.

PARTICIPANTS AND METHODS

Data source and study population

This study was based on the Puberty Cohort, established in Denmark in
2012, to investigate risk factors for altered pubertal timing. The Puberty
Cohort is nested within the Danish National Birth Cohort, including
91 661 pregnant women between 1996 and 2003, recruited at the first
antenatal care visit at the general practitioner from gestational weeks
6-12. About 50% of all general practitioners took part in recruitment,
and around 60% of those invited agreed to participate (30% of all
pregnant women during the recruitment period). Participants were
asked to complete four computer-assisted telephone interviews: two
during pregnancy (gestational weeks 17 and 32) and two postpartum
(6 and 18 months).

When the children were 7 and 11 years old, they were invited
to participate in two follow-up web-based questionnaires, the latter
included questions on pubertal development. The data collection
for the Puberty Cohort was initiated shortly after the questionnaire
at 11 years. All singletons born from 2000 to 2003, who were alive
and had not withdrawn their consent before 2012, were eligible to
participate, in total 56 641 children. It was economically unfeasible to
invite all and 27 subgroups were identified based on 12 main exposures
of interest before recruitment. To ensure statistical efficiency, children
were oversampled within these groups, and a randomly selected
reference group of 8000 children, resulting in 22 439 invited children.
This sampling procedure was handled statistically, as explained below.

Genital anomalies

The Danish National Patient Register?? holds data on all in- and
out-patient hospital contacts. We obtained information on hospital
discharge diagnoses of congenital abnormalities from the date of birth
until February 10, 2016. Ascertainment of cryptorchidism was based on
the International Classification of Diseases, Tenth Revision (ICD-10)
codes: Q53, Q531, Q531A, Q532, Q5324, or Q539. Cryptorchidism
was further subdivided into mild (unilateral and palpable undescended
testes, ICD-10: Q53, Q531, Q539) and severe cryptorchidism (bilateral
or impalpable undescended testes, ICD-10: Q531A, Q532, Q532A).
Ascertainment of hypospadias was based on Q540, Q541, Q542, Q543,
Q548, and Q549.

Pubertal development
The outcome of interest was self-reported age at manifestation of
various physical markers of pubertal development, gathered using a
translated version of the questionnaire developed by the British Avon
Longitudinal Study of Parents and Children (ALSPAC; available at
www.dnbc.dk [last accessed on February 1, 2019]). For boys, the
questionnaires included sexual maturity staging by use of the Tanner
rating scales capturing the visible development of pubic hair and gonadal
growth ranging from 1 (prepubertal stage) to 5 (adult appearance).”** The
questions were guided by explanatory texts and illustrations for all Tanner
stages. Further, they reported whether they had achieved the following
pubertal milestones; first ejaculation (not differentiated between nocturnal
emission or masturbation), voice break, axillary hair growth, and acne.
From the age of 11.5 years, they were asked to complete these
questionnaires every 6 months until they reached full sexual
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maturation, defined as Tanner stage 5 for genital and pubic hair
development or at the age of 18 years, whichever came first. These
detailed data were used in combination with information on pubertal
development from the questionnaire forwarded when the children
were 11 years old.

Covariates

Information on parental health and lifestyle factors was available from
the interviews. Further, the Puberty Cohort is consecutively linked with
register-based data from Statistics Denmark, including information on
socioeconomic status, classified according to the International Standard
Class of Occupation and Education codes (ISCO-88 and ISCED) and
information on parity obtained from the Medical Birth Register.” A priori,
decisions were made on which covariates to be included in the statistical
models based on the existing literature and by use of Directed Acyclic
Graphs:* maternal age at menarche (earlier than peers, same time as peers
or later than peers), cigarette smoking in the first trimester (nonsmoker,
smoker), nulliparity (yes, no) and parental highest social class (high-grade
professional, low-grade professional, skilled worker, unskilled worker).

Statistical analyses

There were few missing data on covariates (<1%) (Table 1) and
complete-case analyses were applied. As participants provided
information on their current pubertal stage biannually, data on age at
attaining pubertal milestones were interval censored (if the pubertal
milestone was attained between two questionnaires), left censored
(if attained before the first questionnaire), or right censored (if attained
after the last completed questionnaire). Thus, we analyzed data with a
regression model for interval censored, normally distributed time-to-
event data using the Stata 13.1 MP software (Stata Corporation, College
Station, TX, USA) intreg package. The model takes the censoring into
account assuming that the underlying distribution of age at the various
pubertal milestones follows a normal distribution. This assumption
was assessed and considered fulfilled by comparing a nonparametric
stepwise cumulative incidence function of the residuals based on the
Turnbull estimator with the parametric cumulative incidence function
of the residuals based on the normal distribution in the icenreg package
in R (x64 3.3.1). The plots were further divided by levels of included
covariates to assess the assumption of constant variance.

We estimated the crude and adjusted mean differences in months
with 95% confidence intervals (CIs) at attaining the pubertal milestones
between boys with the two genital anomalies and those without. All
models were fitted with robust standard errors to account for clustering
of siblings (n = 113). Further, the models also accounted for the
sampling procedure described above, with sample weights calculated as
the inverse probability of being sampled for each individual according
to the sampling frames.

Inasecondary analysis, we considered the severity of cryptorchidism.
Further, preterm birth and low birth weight may act as confounders
of the association between cryptorchidism and pubertal development,
but in the main analysis, we did not condition on birth weight and
gestational age as it may cause collider-stratification bias.”” However, in
sub-analyses, we (1) adjusted for birth weight z-scores® and (2) stratified
on children born small-for-gestational-age, appropriate-for-gestational
age, and large-for-gestational-age. Finally, we performed sub-analyses
also adjusting for maternal body mass index (BMI; second order
polynomial to allow for any departure from linearity).

Ethical approvals
The Danish National Birth Cohort was approved by The Committee for
Biomedical Research Ethics in Denmark ([KF] 01-471/94). All women
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Table 1: Parental and child characteristics according to genital anomalies among 7698 hoys in the puberty cohort
Characteristics Male genital anomalies Missing,
No cryptorchidism With cryptorchidism No hypospadias With hypospadias n (%)
Total, n (%) 7502 (97.5) 196 (2.5) 7638 (99.2) 60 (0.8) 0
Maternal prepregnancy BMI, n (%) 101 (1.3)
<18.5 kg m=2 500 (6.8) 13 (6.8) 510 (6.8) 3(5.0)
18.5 to <25 kg m? 4651 (62.8) 100 (52.1) 4715 (62.6) 36 (60.0)
>25 kg m2 2254 (30.4) 79 (41.1) 2312 (30.7) 21 (35.0)
Maternal cigarette smoking in first trimester, n (%) 22 (0.3)
Nonsmoker 5450 (72.8) 122 (62.9) 5528 (72.6) 44 (73.3)
Smoker 2032 (27.2) 72 (37.1) 2088 (27.4) 16 (26.7)
Maternal alcohol consumption in first trimester, n (%) 11 (0.1)
0 unit per week 3814 (50.9) 104 (53.3) 3887 (51.0) 31(51.7)
1 unit per week 2364 (31.6) 58 (29.7) 2404 (31.5) 18 (30.0)
>1 unit per week 1314 (17.5) 33(16.9) 1336 (17.5) 11(18.3)
Maternal age (year), mean (s.d.) 30.6 (4.4) 29.8 (4.3) 30.6 (4.4) 30.8 (3.5) 4 (0.05)
Highest socioeconomic status of parents, n (%) 21(0.3)
High grade professional 1926 (25.7) 55 (28.1) 1962 (25.8) 19 (31.7)
Low grade professional 2451 (32.8) 55 (28.1) 2486 (32.6) 20 (33.3)
Skilled worker 2062 (27.6) 56 (28.6) 2105 (27.6) 13(21.7)
Unskilled worker 1042 (13.9) 30(15.3) 1064 (14.0) 8(13.3)
Maternal age at menarche, n (%) 63 (0.8)
Earlier than peers 1867 (25.1) 60 (30.8) 1915 (25.3) 12 (20.3)
Same time as peers 4286 (57.6) 106 (54.4) 4357 (57.5) 35 (59.3)
Later than peers 1287 (17.3) 29 (14.9) 1304 (17.2) 12 (20.3)
Parity, n (%) 0
First child 3805 (50.7) 115 (568.7) 3886 (50.9) 34 (56.7)
Second or more child 3697 (49.3) 81 (41.3) 3752 (49.1) 26 (43.3)
Birth weight (g), mean (s.d.) 3594 (611) 3375 (742) 3590 (615) 3311 (650) 30(0.4)
Gestational age (week), n (%) 46 (0.6)
<37 571 (7.7) 30(15.3) 591 (7.8) 10 (16.9)
>37 6885 (92.3) 166 (84.7) 7002 (92.2) 49 (83.1)

BMI: body mass index; s.d.: standard deviation

provided written informed consent for herself and her child up until
the age of 18 years. The present study was approved by the Danish Data
Protection Agency (2016-051-000001) and the steering committee of
the Danish National Birth Cohort (2017-2031).

RESULTS

In total, 22 439 children, among them 11 437 boys, were invited
to participate in the Puberty Cohort and 15 822 (70.5%) children,
including 7698 (67.3%) boys participated by returning at least one
and up to 11 questionnaires until March 2017. A total of 196 boys
(2.5%) were diagnosed with cryptorchidism (152 mild and 44 severe)
and 60 (0.8%) boys were diagnosed with hypospadias. Table 1
shows maternal and infant characteristics. Compared to mothers
of unaffected boys, mothers of cryptorchid boys were on an average
younger, had higher prepregnancy BMI, were more often smokers,
had lower parity and had more often experienced age at menarche
earlier than their peers. Mothers of boys with hypospadias had higher
prepregnancy BMI, lower parity, higher socioeconomic status and
had more often experienced age at menarche later than their peers.
Overall, affected boys were more often born preterm and had a lower
birth weight than unaffected boys.

Figure la and Supplementary Table 1 present the mean
differences in months with 95% CIs for attaining the various
pubertal milestones in boys with hypospadias compared to boys
without. An overall tendency toward a slightly higher age at pubertal

development was seen for Tanner stages of pubic hair and gonadal
growth, though CIs were wide. The tendency was most pronounced
for age at first ejaculation (7.7 [95 % CI: 2.5-13.0] months later),
age at voice break (4.5 [95 % CI: 0.3-8.7] months later], and
axillary hair growth (5.2 [95 % CI: -0.4-10.8] months later).
Figure 1b and Supplementary Table 2 show the mean differences
in months with 95% ClIs for attaining the pubertal milestones in boys
with cryptorchidism compared to unaffected boys. No difference
in pubertal development among boys with cryptorchidism
was observed. Results persisted when considering the severity
of cryptorchidism; thus, there was no difference in pubertal
development among boys with severe cryptorchidism compared
to boys without cryptorchidism (Figure 1c). Further, the analyses
for birth weight z-scores and stratification on small-for-gestational
age, appropriate-for-gestational age and large-for-gestational age
did not show any association between cryptorchidism and pubertal
development (data not shown). Adjusting for maternal BMI did not
change the main results (data not shown).

DISCUSSION

Main findings

In this population-based cohort study, we observed that boys with
hypospadias had a slightly higher age when attaining the various
markers of pubertal development. We observed no association between
cryptorchidism and timing of pubertal development.
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Figure 1: Adjusted mean differences in age at pubertal development according to (a) hypospadias, (b) cryptorchidism (any), and (¢) cryptorchidism (mild or severe)

among 7698 boys in the puberty cohort. G: gonads; PH: pubic hair.

Current knowledge

The present study investigated indicators of the onset of puberty
and not progression of puberty. Whether genital anomalies may
affect the progression of puberty remains unknown. Pubertal
development in boys with cryptorchidism or hypospadias has only
been sparsely investigated and previous studies have focused on
indicators of the onset of pubertal development and not progression
of puberty. In 1976, Avelldn'® published a case-series study of
127 boys with hypospadias followed annually from 10 to 18 years
assessing Tanner stages, testicular growth, and first ejaculation. There
was no comparison group, the boys were compared to a reference
material published in 1970. Avelldn'® concluded that the pubertal
development resembled the normal reference curve of the general
population - there was no difference in age at first ejaculation, but
the mean age at reaching each stage of pubic hair development
was slightly lower and the ages at reaching each stage of genital
development was slightly older among boys with hypospadias.
Recently, Raigorodskaia et al.’® (written in Russian) published a
case series of 39 boys with hypospadias aged 10-15 years and found
later pubarche.

Asian Journal of Andrology @

Three studies have explored pubertal development and testicular
growth in cryptorchid boys.!”'#?* In a cohort study by Taskinen et al."’”
including 76 cryptorchid boys, the mean age of the first ejaculation was
13.7 years among the cryptorchid boys, slightly older than 13.0 years
in the reference group. Crespo Chozas et al.'® (written in Spanish)
published a case series of 20 postpubertal cryptorchid boys aged
15-21 years. They concluded that the onset and development of
puberty were within the normal range, but there was no comparison
group of unaffected boys. Recently, a Finnish cohort study by Sadov
et al.*® was published on the onset of testicular growth in 51 boys with
cryptorchidism. When comparing cryptorchid boys with unaffected
boys, they found similar age at onset of testicular growth. Yet, testicular
growth differed, as boys with cryptorchidism attained a smaller final
testicular size.

Overall, current knowledge in this field is characterized by
inconsistency. Previous studies are small, and some are case-series
with no comparison group, and none of the studies had the ability
to adjust for potential confounders. Further, some were prone to
recall bias due to self-reported information obtained years after the
completion of puberty. To directly compare our findings with those



of prior studies is therefore challenging. We found that boys with
hypospadias experienced puberty later than unaffected boys, in
line with the findings by Raigorodskaia et al.’ While the potential
mechanism remains speculative, such relation could be due to shared
genetic or intrauterine risk factors. Fetal life is a highly sensitive period
and both genital organogenesis and pubertal development may be
programmed in utero through an affected endocrine system. The
organogenesis of the male reproductive organs as well as the process of
testicular migration to the scrotum depends on a normally functioning
HPG-axis and androgen action. Insufficient androgen levels in early
fetal life may lead to cryptorchidism and hypospadias.'>"* It may also
affect the sertoli cell differentiation in “mini-puberty;® and reduce the
number of Leydig cells, thus further affecting the capacity to produce
androgens.***! In prepubertal boys with hypospadias, these hormonal
disparities may persist®*~*¢ and could well induce a later reactivation
of the HPG-axis and thus delay pubertal onset.

Methodological considerations
While this study has several strengths, important methodological
considerations and limitations should also be discussed. This study
is the largest of its kind, and a major strength of the Puberty Cohort
was the high participation rate (70.5%). Despite high participation
rates both among boys born with genital anomalies and unaffected
boys, we cannot exclude that selective mechanisms have influenced
our results. With such a large study population, we had the ability to
study both mild and severe cryptorchidism, and all estimates were close
to the null, indicating that cryptorchidism does not affect pubertal
development. Hypospadias is less frequent and confidence intervals
were wider. Although only a few of the pubertal markers reached
statistical significance, all estimates, except for onset of acne, were
consistently shifted toward attaining pubertal markers at a higher age.
Information on the onset of pubertal markers was self-reported and
the boys did not undergo clinical examinations, which is a limitation
of this study. A major strength was, however, the longitudinal design
with detailed information on markers of pubertal development
throughout puberty. Every 6 months, the participants were asked to
state their current Tanner stage in a self-administered questionnaire
with explanatory text and illustrations to improve reliability. Previous
results on the reliability of self-reported Tanner stages have been
diverging.”-** Recently, a validation study on a subset of the Puberty
Cohortincluding 197 children, compared the self-reported information
with a clinical examination. The study showed some degree of
misclassification as boys tended to slightly underestimate the genitalia
staging. However, the misclassification was evenly distributed across
socioeconomic status and most likely, it does not differ between boys
with genital anomalies and boys without. Regarding information on
genital anomalies, we also expected a high accuracy based on previous
validation studies showing a positive predictive value (PPV) above 80%
for cryptorchidism* and a PPV above 98% for hypospadias.** Further,
due to the detailed information on parental and child characteristics,
we were able to adjust for several potential confounders. We did not
adjust for the use of assisted reproductive technologies, which could
have influenced our results. In sub-analyses, we further accounted
for gestational age at birth, and all results were similar to the main
results. We consider our findings robust, but residual or unmeasured
confounding cannot be excluded.

Clinical perspectives
The concern of the normalcy of pubertal development is frequent in
pediatrics, and disentangling the normal variation from precocious
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or delayed puberty remains a clinical challenge.* In boys, delayed
puberty is clinically defined as the absence of testicular enlargement
of 2-2.5 standard deviations above the population mean (traditionally
14 years).” In most cases, delayed puberty is due to the constitutional
delay of growth and puberty (CDGP) rather than overt pathology, but the
clinical distinction remains challenging.® There is a large variability in age
atonset of pubertal development,* but some conditions that may require
treatment are important to identify timely to avoid potential adverse
effects on growth, reproductive health, and psychosocial development.*
Inherent factors are ascribed to account for half of the variation in
pubertal development.* Yet, besides ethnic disparities* and influence
of adiposity and metabolic disorders,*** very little is known about the
causes of altered pubertal timing. Our results indicate that boys with
hypospadias are at increased risk of delayed pubertal onset, which may
be caused by underlying shared in utero risk factors or genetic factors.

CONCLUSIONS

In summary, our findings indicated that boys with hypospadias might
experience delayed pubertal development, whereas cryptorchidism did
not seem to affect the timing of puberty much. Further research on risk
factors of altered pubertal development is important and improving
our knowledge on this subject may improve the counseling of patients
with pubertal delay.
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Supplementary Table 1. Crude and Adjusted Mean Differences in Age at Pubertal Development According to Hypospadias

among 7,698 Boys in the Puberty Cohort

Puberty outcomes No hypospadias (reference) Any hypospadias
N =60
Mean age (years) Mean difference in months
Crude Adjusted® (95% CI)
Tanner stages
Gonads 2 10.9 3.2 3.6 (-2.1;9.2)
3 12.5 3.1 3.3(-2.8;9.5)
4 13.7 2.1 2.5(-2.4;7.3)
5 15.6 2.0 1.1(-7.2;9.4)
Pubic hair 2 11.3 2.0 1.9(-3.3;7.1)
3 12.8 1.9 2.4 (-3.0;7.7)
4 13.5 2.0 2.2(-2.4; 6.8)
5 14.9 -1.1 -0.6 (-5.5; 4.3)
Axillary hair 13.3 4.7 5.2(-0.4; 10.8)
Acne 12.3 -4.3 -4.3 (-10.5; 1.8)
Voice break 13.1 4.2 4.5(0.3;8.7)

1% gjaculation 13.3 7.9 7.7 (2.5; 13.0)




Supplementary Table 2. Crude and Adjusted Mean Differences in Age at Pubertal Development According to

Cryptorchidism among 7,698 Boys in the Puberty Cohort

No cryptorchidism Any cryptorchidism Mild cryptorchidism Severe cryptorchidism
Puberty (reference) N=196 N=152 N=44
outcomes Mean age (years) Mean difference, months Mean difference, months  Mean difference, months
Crude Adjusted® Crude Adjusted® Crude Adjusted®
(95% CI) (95% CI) (95% CI)
Tanner
stages
Gonads 2 10.9 0.4 0.5(-2.2;3.2) 0.9 1.0 (-2.0;4.0) -1.6 -1.6 (-7.6; 4.3)
3 12.5 0.7 0.9 (-1.9; 3.7) 0.7 1.1(-2.2;4.3) 0.6 0.4 (-4.8;5.5)
4 13.7 -0.7 -0.5(-3.2;2.2) -1.3 -1.0 (-4.2; 2.1) 1.5 1.4 (-3.6; 6.3)
5 15.6 -3.6 -3.6 (-8.0; 0.9) -5.3 -5.2 (-10.3; - 2.6 2.5(-5.8;10.9)
0.1)
Pubic 2 11.3 -0.4 -0.3 (-2.8;2.2) -0.6 -0.5(-3.3;24) 0.1 0.3 (-4.7;5.2)
hair
12.8 -0.1 0.1(-2.3;2.5) -0.0 0.3(-2.5;3.00 -03 -0.5(-5.2;4.1)
4 13.5 -0.6 -0.4 (-2.8; 2.0) -0.9 -0.7(-3.4;2.0) 0.7 0.6 (-4.2;5.4)
5 14.9 -2.7 -2.6 (-5.8; 0.6) -1.7 -1.6 (-5.5;2.2) 5.6  -5.8(-11.0;-0.5)
Axillary hair 13.4 -0.7 -0.3(-3.3;2.7) -1.8 -1.2(4.6;2.3) 3.1 2.8(-2.9; 8.5)
Acne 12.3 3.6 -2.9(-5.7;-0.2) -4.2 -3.5(-6.8;-0.3) -1.7 -0.9 (-5.6; 3.9)
Voice break 13.2 -0.9 -0.4 (-3.6; 2.9) -0.8 -0.4(4.3;3.5) -13 -0.2 (-5.4; 5.0)
1* ejaculation 13.4 -0.9 -1.0 (-4.6; 2.6) -2.8 -29(-69;1.2) 6.2 6.1 (-0.6; 12.9)

*Adjusted for maternal age at birth (earlier than peers, same time as peers, or later than peers), maternal cigarette smoking in
first trimester (non-smoker or smoker), parity (1* child or > 2" child) and parental socio-economic status (high grade

professional, low grade professional, skilled worker or unskilled worker).



