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The Estimated Prevalence of Hypospadias in Hokkaido, Japan

BACKGROUND: Hypospadias is one of the most common congenital anomalies in the world.
Recently, increases in the prevalence of hypospadias have been reported in various countries including
Japan. In this study, we examined whether the prevalence of hypospadias in Hokkaido, Japan,
increased or not, using standardized diagnostic criteria. We also investigated the degree of its severity.
METHODS: We calculated prevalence of hypospadias using hospital records of hypospadias repair
in Hokkaido. The prevalence from 1985 through 1997 by dividing the number of patients obtained from
hospital records by the number of births.
RESULTS: The average prevalence of hypospadias in Hokkaido was 3.9 per 10,000 births, and did
not significantly changed (p=0.7). The average proportions of distal, proximal and chordee alone were
56.7%, 39.6% and 3.7%, respectively. The decrease in the proportion of the proximal type was statisti-
cally significant (p=0.05) for the entire time period, whereas the proportion of the distal type did not
have a significant upward trend for the observed 13 years (p=0.1).
CONCLUSION: No significant changes in the prevalence of hypospadias existed in Hokkaido.
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Hypospadias is incomplete fusion of the urethral folds resulting in
a urethral opening on the ventral surface of the penis or on the
scrotum, or perineum. The prevalence of hypospadias varies
widely in different countries and populations, ranging from 0.37
to 41 per 10,000 infants.1

The etiology of hypospadias is still unknown. Because male
sexual differentiation is critically dependent on normal androgen
concentrations, increased exposure to environmental factors
affecting androgen homeostasis during fetal life (i.e. endocrine-
disrupting chemicals with estrogenic or anti-androgenic effects)
may cause hypospadias.2-5

According to the International Clearinghouse for Birth Defects
Monitoring System, an increase in the prevalence of hypospadias
has been reported in various countries, including the United States
of America, Norway, Sweden, the United Kingdom, Hungary,
Denmark, Italy, France, and Japan.6 In Japan, nationwide hospital-
based monitoring started in 1972 and the Japan Association of

Obstetricians and Gynecologists has been a member of the
International Clearinghouse for Birth Defects Monitoring System
since 1988. The prevalence of hypospadias in Japan in 1974, 1985
and 1998 was 1.4, 2.5, and 3.5 per 10,000 births, respectively.
Thus, an increasing trend in the prevalence of hypospadias in
Japan was observed.7 On the other hand, there are some popula-
tion-based monitoring systems in Japan, such as those in
Kanagawa, Tottori, and Ishikawa. The prevalence of hypospadias
in Kanagawa in 1981-83, 1984-86, 1989-93, and 1994-94 was
3.9, 4.6, 5.1, and 2.9 per 10,000 births, respectively. In Ishikawa
in 1983-87, 1998-92, and 1993-97, it was 1.4, 3.8, 3.0, and 2.5
per 10,000 male births, respectively. In Tottori in 1974-81, 1982-
89, and 1990-96, the prevalence was 1.8, 5.3, and 6.3 per 10,000
births, respectively, but this system changed the method of reg-
istry in each period.8 According to another hospital-based moni-
toring survey in Osaka, Japan, the prevalence of hypospadias was
1.39 per 10,000 male births during 1948-1958, but 12.13 during
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penoscrotal, scrotal or perineal portion. The urologists who oper-
ated on the patients decided the degree of hypospadias.

We obtained the number of births (males and females) from the
annual statistical report on health in Hokkaido.13 Then we estimat-
ed the prevalence of hypospadias by dividing the number of
patients by the number of births in Hokkaido. The prevalence of
hypospadias is presented as the number of cases per 10,000 births.

The average age at operation between 1985 and 2000 was 3.03
years (standard deviation: 1.6 years). We estimated the trend of
the hypospadias prevalence from 1985 through 1997 because we
assumed that the patients who were born in and after 1998 had not
been operated on yet.

Analysis of the trend over time of the prevalence was based
upon simple linear regression. Statistical significance was deter-
mined by p<0.05. The statistical package SPSS® 10.1 was used
for these analyses.

Prevalence of Hypospadias in Hokkaido

1981-1990; that is, it increased 9.7 fold.9

It is difficult to compare reported rates because of differences
in diagnostic criteria (inclusion or exclusion of minor cases).
Moreover, physicians' criteria for referral of boys with hypospa-
dias may have changed over time with the widespread recognition
that even the mild form of hypospadias should be treated surgical-
ly. Thus, the reported number of mild forms of hypospadias may
be increasing.10 On the other hand, Paulozzi, et al. recently report-
ed that the rate of severe cases increased in the United State,11 but
there has been no report about the rates of severity of hypospadias
in Japan.

In this study, using standardized criteria,12 we examined
whether the prevalence of hypospadias in Hokkaido, Japan,
increased. We also investigated the severity of the disease.

METHODS

We calculated the prevalence of hypospadias using hospital
records of operations for hypospadias. We obtained all the infor-
mation in 2000. We identified patients who were surgically oper-
ated on for hypospadias from 1985 through 2000 in 12 major hos-
pitals in Hokkaido that had surgeons who could perform such
operations (Hokkaido University Medical Hospital, Sapporo
Medical University Hospital, Asahikawa Medical College
Hospital, Sapporo Municipal Hospital, Asahikawa Municipal
Hospital, Asahikawa Kosei General Hospital, Obihiro Kosei
General Hospital, Hakodate Chuo General Hospital, Muroran
Municipal Hospital, Kushiro Municipal Hospital, Kushiro Rosai
Hospital, and Iwamizawa Municipal Hospital). In these 12 major
hospitals, we were able to count all of the hypospadias cases
requiring operation. We excluded patients born outside Hokkaido.

We collected information on the patients such as the date of
birth, the year of operation and the severity of hypospadias from
the hospital records. Hypospadias is classified as distal when the
opening of the urethra is in the penile, coronal or glandular por-
tion, and as proximal when the opening of the urethra is in the
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Figure 1. Prevalence of hypospadias by calendar year in Hokkaido.

Figure 2. Proportion of hypospadias classified by the degree of
severity in Hokkaido.

Figure 3. Average and standard deviation of age at surgical
operation for hypospadias in Hokkaido.



RESULTS

A total of 278 hypospadias cases were reported from the 12 major
hospitals in Hokkaido. Overall, the average prevalence of
hypospadias for 13 years was 3.9 per 10,000 births (Figure 1).
The highest rate was recorded in 1990 (5.7 per 10,000 births) and
the lowest in 1992 (2.4 per 10,000 births). There was no increas-
ing or decreasing tendency. The prevalence between 1985 and
1990 demonstrates on upward trend, but it was not significant
(p=0.06), and a downward trend existed between 1991 and 1997
but it was also without statistical significance (p=0.6).

Concerning the severity of hypospadias, average proportions of
distal, proximal and chordee alone were 56.7%, 39.6% and 3.7%,
respectively. The decrease in the proportion of the proximal type
was statistically significant (p=0.05) for the entire time period,
whereas the proportion of the distal type for 13 years did not
demonstrate any significant upward trend (p=0.1). The proportion
of chordee alone did not show any significant increase or decrease
(p=0.5). (Figure 2). The average of age at operation significantly
fell with time (p<0.0001) (Figure 3), and ranged from 1 to 10
years (mean: 3.03 years).

DISCUSSION

We collected the clinical records of the patients with hypospadias
in all the 12 hospitals where urologists were able to operate for
hypospadias between 1985 and 2000 in Hokkaido. The urologists
in Hokkaido University have worked on improving hypospadias
surgery via techniques such as One stage Urethroplasty with
Parameatal Flap,14,15 and experienced many cases of hypospadias.
Therefore, most patients with hypospadias in Hokkaido have
attended the major leading hospitals such as Hokkaido University
Medical Hospital. Moreover, in Hokkaido, all children are exam-
ined by pediatricians at least twice during their first 1 year of life;
even if children with hypospadias are missed at birth, therefore,
all of them are referred to a specialist for evaluation and treat-
ment. Furthermore, our policy is to treat all cases of hypospadias
surgically, even mild hypospadias. Additionally, the rate of mov-
ing to other prefectures from Hokkaido is the smallest in the
country.16 Thus, it seems that few patients with particular congeni-
tal malformations such as hypospadias have migrated to other
prefectures. Thus, we expected to count all the cases with
hypospadias in Hokkaido except for cases who moved to other
prefectures or cases with severe congenital heart disease who
could not receive surgery for hypospadias. Therefore, this may be
the best way to estimate the prevalence of hypospadias in
Hokkaido because there are no population-based registry systems
of congenital malformations in Japan.

Moreover, as far as we know, there have been few epidemio-
logic reports on the degree of severity of hypospadias in Japan.
The diagnostic criteria have not been perfectly defined. However,
recently a new method of classification was proposed; the severi-
ty of hypospadias classified into glanular, distal and proximal
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types.12 Our classification in this study is almost same, except for
including glanular together in distal. The diagnostic criteria for
hypospadias were established in Hokkaido University early in the
1980s and have spread widely all over Hokkaido since then. We
did not make any changes in the criteria or in the treatment policy
that might affect the results of the current study. Therefore, to
examine the prevalence of hypospadias and the data about propor-
tions of the degree of hypospadias in Hokkaido are worthwhile
and will provide a good reference for future studies.

In the present study, the estimated average prevalence of
hypospadias between 1985 and 1997 was 3.9 per 10,000 live
births, and the prevalence in Hokkaido did not show any increas-
ing or decreasing tendency. Neither the prevalence in Kanagawa
nor that in Ishikawa showed any increasing or decreasing tenden-
cy as well.8 On the other hand, there was an increasing tendency
in the Japan Association of Obstetricians and Gynecologists8

study and in Osaka9. However, it is difficult to compare the rates
previously reported because of differences in diagnostic criteria.
For example, according to the birth defect definition of the
International Clearinghouse for Birth Defects Monitoring System
(the Japan Association of Obstetricians and Gynecologists is a
member of the International Clearinghouse for Birth Defects
Monitoring System), glandular hypospadias is excluded. This is
one of the reasons why the prevalence in Hokkaido was higher
than in the Japan Association of Obstetricians and Gynecologists
study. In 1998, the prevalence of hypospadias ascertained by the
Japan Association of Obstetricians and Gynecologists was 3.5 per
10,000 births, which is very similar to our results, but higher than
the rates reported for earlier years. This apparent increase, howev-
er, may be explained by improved registration and a change in
diagnostics. Concerning Tottori, the method was changed from
hospital-based to population-based during the observational peri-
od.8

In comparison with other countries, our reported rate was lower
than those in the Netherlands (38 per 10,000 births),17 Finland
(28.1 per 10,000 male births),10 and the United State (39.7 per
10,000 births).11 These results suggest that there are also geo-
graphical differences in the prevalence of hypospadias and that
the etiology of hypospadias involves not only endocrine-disrupt-
ing chemicals but also genetic and racial factors.

There are a few reports suggesting a difference of prevalence
between mild and severe degrees of hypospadias. In the United
States, Paulozzi, et al. reported that the rate of severe hypospadias
increased between 1968 and 1993.11 In contrast, our study showed
a significant decrease in the proportion of the severe (proximal)
type between 1985 and 1997. In our study, hypospadias was clas-
sified as distal when the opening of the urethra was in the penile,
coronal, or glandular portion and as proximal when the opening
of the urethra was in at penoscrotal, scrotal, or perineal portion.
On the other hand, Paulozzi, et al. classified it as mild when the
urethral opening was on the ventral surface of the glans penis and
as severe when the opening was on the ventral surface of the
shaft, or was scrotal or perineal.11 Thus, it is difficult to compare



nosis, and diagnostic criteria around the world, it is difficult to
conclude that the prevalence of hypospadias is increasing world-
wide. Therefore, it is important to accumulate data for prevention
of the disease in Japan. In the future, to monitor hypospadias rates
and trends accurately, we hope to establish a population-based
registry system in Japan.
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