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Circumcision for phimosis and other medical indications in Western
Australian boys
Katrina Spilsbury, James B Semmens, Z Stan Wisniewski and C D’Arcy J Holman
PHIMOSIS IS THE NARROWING of the
preputial orifice, leading to an inability
to retract the foreskin, or prepuce, over
the glans penis. Severe phimosis may
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noma.1,2 Phimosis is often secondary to
recurrent infections or inflammatory
scleroses, such as balanitis xerotica
obliterans (see Box 1), where it may be
accompanied by white scarring and
induration.2 Circumcision is a standard
treatment option for phimosis, although
there is increasing evidence that topical
steroids are also effective.3,4 One study
estimated that 0.6% of boys were
affected by phimosis before reaching 15
years of age,5 while, in Denmark, about
1.5% of boys were affected by age 17
years.6 The condition rarely occurs
before five years of age, and reaches its
peak incidence before puberty.2
Non-retractable foreskins, or preputial adhesions, occur in young boys as a
normal part of penile development, and
these adhesions separate over time,
requiring no surgical intervention. A
United Kingdom report showed that
only four percent of newborns had a
completely retractable prepuce, but that
by two years of age this had increased to
80%.7
After concerns were raised in the UK
that normal preputial adhesions were
being misdiagnosed as phimosis, particularly in children, and were leading to
unnecessary circumcisions,8 the rate of
circumcisions performed for medically

ABSTRACT
Objective: To investigate the incidence rate of circumcision for phimosis and
other medically indicated reasons in Western Australian boys from 1 January 1981
to 31 December 1999.
Design and setting: A population-based incidence study using hospital discharge
data of all circumcisions performed in all WA hospitals during the study period.
Main outcome measures: Changes in the incidence rate of circumcision for
medically indicated reasons.
Results: The rate of medically indicated circumcisions increased in boys aged less
than 15 years during the study period. Phimosis was the most common medical
indication for circumcision in all age groups. The rate of circumcision associated with
phimosis was eight times that associated with balanoposthitis and 21 times that of
balanitis xerotica obliterans. Boys aged less than five years had the highest rate of
circumcision to treat phimosis, at 4.6 per 1000 person-years, representing about 300
circumcisions per year. Boys aged less than five years living in country areas were 1.5
times more likely to be circumcised for phimosis than boys living in metropolitan Perth.
Conclusion: The rate of circumcision to treat phimosis in boys aged less than 15
years is seven times the expected incidence rate for phimosis. Many boys are
circumcised before reaching five years of age, despite phimosis being rare in this age
group.
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indicated reasons declined, most notably in boys less than five years of age.9
We aimed to determine the rates of
circumcision to treat phimosis in Western Australian boys over a 19-year period
and to compare these with circumcision
rates for other medical conditions.

METHODS
Our study was conducted as part of the
Western Australian Safety and Quality
of Surgical Care Project,10 using the
Western Australian Health Services
Research Data Linkage System (WA
Data Linkage System) to access hospital
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separation data based on a population
of over 1.9 million people, spanning a
19-year period.11
Anonymous hospital morbidity data
on all males circumcised in all Western
Australian hospitals between 1 January
1981 and 31 December 1999 were
extracted using the WA Data Linkage
System.
The morbidity dataset included
standard demographic and hospital
details, but did not include physician
identifiers. The quality of the hospital
administrative data used to compile the
Hospital Morbidity Data System is regularly validated by 21 different quality
checks and periodic audits.11 Morbidity
records were selected using the International classification of diseases (ICD) procedure codes for circumcision
(ICPM,12 5-640; ICD-9-CM,13 64.0;
or ICD-10-CM,14 30653-00). The ICD
diagnosis codes used to identify circumcisions performed for medically indicated reasons are listed in Box 2. We did
not include diagnosis codes relating to
urinary tract infections, as it is not
155
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possible to distinguish between preoperative and postoperative infections, and
as there were only 63 circumcisions
associated with this code over the 19
years.
Circumcisions performed for routine
(non-medical) reasons were distinguished from medically indicated circumcisions by ICD codes V50.0, V50.2
and Z41.2. Most circumcisions performed during the birth admission were
for non-medical reasons and were
excluded from analysis. A case was designated a birth admission if the date of
birth subtracted from the hospital separation date was less than five days.
Circumcisions not performed in a
hospital were not included in this study.
Postcode of place of residence, and not
hospital location, was used to assign a
metropolitan or country status to
account for non-metropolitan boys
seeking treatment in Perth.
Statistical analysis

Poisson regression was performed in
SAS15 to investigate the association
between circumcision rates and calendar year, age group, place of residence
(metropolitan or country) and race.
Western Australian population data,
used as denominators in rate calculations and stratified by calendar year,
location, race and age group, were
obtained from the Western Australian
Department of Health. Calendar year
was treated as a continuous variable and
age group and place of residence as
categorical variables. Interaction terms
were entered into the regression model
to test whether the association between
the rate of circumcision and both calendar period and place of residence varied
by age group.
Age-specific circumcision rates are
reported in the age groups 0–4 years, 5–
9 years, 10–14 years and 15 years and
older. The percentage changes in rates
and 95% confidence intervals over the
19-year study period were estimated
from the rate ratio generated by multiplying the yearly beta coefficients,
standard errors and, where applicable,
covariances by 19 before taking the
exponential. The calculation of change
in circumcision rates associated with
balanitis xerotica obliterans over time
was restricted from 1987 onwards, as
156

1: Definition of terms
Non-retractile foreskin (preputial adhesions)
A normal developmental process involving
the gradual separation of the prepuce from
the glans as epithelial cell layers become
keratinised and smegma is produced.
Phimosis
Narrowing of the preputial orifice leading to
non-retractability of the prepuce that in rare
instances may be a congenital condition,
but which is more commonly associated
with balanitis xerotica obliterans or
balanoposthitis.
Balanitis xerotica obliterans
A chronic sclerosis and atrophic process of
the glans penis and prepuce of unknown
aetiology. Genetic factors have been
implicated. Associated phimosis, if present,
is characterised by white scarring and
induration.
Balanoposthitis
Acute or chronic inflammation of the
mucous surface of the prepuce that results
from a wide variety of causes, including
fungal, bacterial and protozoal infections
and risk factors such as poor penile
hygiene.

ICD-9 codes before this
included other disorders of
All analysis was performed
mous data current to 31
1999.

time also
the penis.
on anonyDecember

RESULTS
There were 25 718 index admission
records for circumcision in Western
Australian hospitals from 1 January
1981 to 31 December 1999, of which
56% (14 416) were performed for medically indicated reasons. Age-specific
rates of circumcision for medically indi-

cated reasons are shown in Box 3. Boys
aged 0–4 years had consistently higher
rates of circumcision than any other age
group. The largest increase in rates over
the study period was in boys aged 10–14
years. In contrast, there was a decline in
the rate of circumcision in males aged
15 or more years during the same
period (Box 4). No significant difference was detected between the rates of
circumcision for medical indications in
Aboriginals and/or Torres Strait Islanders compared with the non-Indigenous
We s t e r n A u s t r a l i a n p o p u l a t i o n
(P = 0.08).
The most common medical indication for circumcision at all ages was
phimosis, followed by balanoposthitis
and balanitis xerotica obliterans. After
controlling for age group and calendar
year, the rate of circumcision associated
with phimosis was 20 times that for
balanitis xerotica obliterans (95% CI,
14.0–31.1 times) and 8.3 (95% CI, 6.9–
10.1) times that for balanoposthitis.
Boys aged 0–4 years consistently had
the highest rate of circumcision to treat
phimosis compared with the other age
groups (Box 4). The three youngest age
groups showed an increase in the rate of
circumcision associated with phimosis
over the study period. Boys aged 10–14
years showed the greatest change, with
the rate increasing by 70% from 1981 to
1999. In contrast, there was a 33%
decrease in the rate of circumcision to
treat phimosis in males aged 15 or more
years from 1981 to 1999.
The rate of circumcision to treat
balanoposthitis was also highest in boys
aged 0–4 years, with a rate 12.6 (95%
CI, 10.5–15.1) times that of males aged
15 years and over. After adjusting for

2: International classification of diseases diagnosis codes used to identify
circumcision performed for medically indicated reasons
Medical indication
Phimosis

ICD-9-CM†

ICD-9*

ICD-10-AM‡

605

605

N47

Balanoposthitis

607.1

607.1

N48.1

Balanitis xerotica obliterans

607.8

607.81

N48.0

Hypospadias

752.6

752.6

Q54, Q64.0

Congenital abnormalities of penis

752.8-9

752.8-9

Q55.0-9

Other penile disorders

607.2-9

607.0-8, 607.82-9

N48.2-9

Penis cancer

187.1-4

187

C60.1-2, 9

*International classification of diseases, 9th revision. †International classification of diseases, 9th revision,
clinical modification. ‡International classification of diseases, 10th revision, Australian modification.

MJA

Vol 178

17 February 2003

RESEARCH

calendar year, boys aged 5–9 years and
10–14 years had rates 9.3 (95% CI,
7.7–11.3) and 2.5 (95% CI, 1.9–3.4)
times higher than males aged 15 or

3: Age-specific rates of
circumcisions performed in
Western Australian hospitals,
1981–1999

Circumcisions per 1000 person-years

(a) Circumcisions performed for all
medically indicated reasons
6

0–4 years

5
4
5–9 years
3
2

more years, respectively. From 1981 to
1999, the overall rate of circumcision to
treat balanoposthitis increased 232%
(95% CI, 154%–336%). There was no
significant difference in the rate of
increase between age groups (P = 0.61).
After adjusting for calendar year, the
rate of circumcision to treat balanitis
xerotica obliterans in boys aged 5–9
years was 10.5 times higher (95% CI,
7.8–14.1) than in males 15 years and
older. Boys aged 0–4 years were circumcised to treat balanitis xerotica obliterans 3.1 (95% CI, 1.5–6.1) times and
boys aged 10–14 years were circumcised
5.4 (95% CI, 3.7–7.9) times more often
than males aged 15 years and older.
Place of residence had a significant
effect on the rate of circumcision to

treat phimosis (Box 4). Boys aged 0–4
years living in country areas were 1.5
times more likely to be circumcised than
those living in metropolitan Perth, and
those aged 10–14 years living in the
country were 1.4 times more likely to be
circumcised than boys of the same age
living in Perth. For males aged 15 or
more years the inverse was found.

DISCUSSION
The past 19 years have seen a steady
rise in the rate of medically indicated
circumcision in boys aged less than 15
years. Most of the increase is the result
of an increase in the rates of phimosis,
the most common medical condition
associated with circumcision. If the

10–14 years

1
15 + years

1999

1997

1995

1993

1991

1989

1987

1985

1983

1981

0

4: Trends in the rates of circumcision for medically indicated conditions
in males living in metropolitan and country areas of Western Australia,
1981–1999, stratified by age group

35 (20–53)

Cases*

Rate†

0–4 years

361

5.51

1.40 (1.30–1.50)

5–9 years

225

3.29

0.98 (0.88–1.09)

66 (40–98)

10–14 years

86

1.23

1.28 (1.07–1.52)

105 (55–270)

15 + years

281

0.39

0.77 (0.69–0.86)

–10 (–22 to –5)

Year

(b) Circumcisions associated with
specific medical conditions

Total % rate change
(95% CI) from
1981 to 1999§

Rate ratio (95% CI) for
country v metropolitan‡

All medical indications

6
0–4 years
5
4

Phimosis

Circumcision rate per 1000 person-years

3

Phimosis
Balanoposthitis
Balanitis xerotica obliterans

2

0–4 years

303

4.63

1.50 (1.39–1.62)

23 (8–39)

5–9 years

180

2.63

1.07 (0.95–1.19)

41 (18–68)

10–14 years

68

0.97

1.39 (1.17–1.67)

1

15 + years

217

0.30

0.75 (0.67–0.84)

–33 (–43 to –22)

0

Balanoposthitis
0–4 years

29

0.44

0.94 (0.79–1.11)

232 (154–336)

5–9 years

23

0.34

10–14 years

9

0.13

15 + years

32

0.04

0

—

0.91 (0.63–1.31)¶

141 (48–292)¶

3

5–9 years

2

70 (27–126)

1

Balanitis xerotica obliterans
0

0–4 years

2
10–14 years
1
0
1

15 + years

Year
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1999

1997

1995

1991

1993

1989

1987

1985

1983

1981

0

5–9 years

7

0.10

10–14 years

3

0.04

15 + years

8

0.01

Poisson regression modelling was used with continuous variable calendar period and categorical variables
age group and place of residence all entered simultaneously. Interaction terms age group x calendar period
and age group x place of residence were included in the final regression model for “all medically indicated”
and “phimosis”.
*Number of circumcisions performed in 1999. †Actual rate of circumcision per 1000 person-years for 1999.
‡Rate ratio depicting the difference in circumcision rate between country and metropolitan Perth residence
after adjusting for calendar year (metropolitan Perth was used as the reference group). § Calculated by
multiplying the average yearly change by length of study period. ¶Calculations restricted from 1987 onwards
because of non-specific International classification of diseases coding before this year.
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1999 rate remains stable, it is estimated
that four percent of all boys will be
circumcised for phimosis by the time
they reach age 15 years. This is seven
times higher than the estimated occurrence rate of pathological phimosis.5
Over half of these boys (around 300 a
year) will be circumcised for phimosis
before they reach five years of age,
despite the condition being rare in early
childhood, when preputial adhesions
are the norm. Our findings indicate that
a review of current practice guidelines
for the paediatric management of phimosis in Australia may be warranted.
The high incidence rate of phimosis
and subsequent circumcision in young
Western Australian boys could have several reasons. Firstly, physicians may be
mistaking normal penile development
for pathological phimosis. This hypothesis is supported by two studies that
concluded physicians (including general
practitioners) who made inappropriate
referrals to paediatric surgeons had difficulty discriminating between the two
conditions.8,16 A prospective study of
the histopathology of removed foreskins
would be necessary to confirm this
hypothesis. Secondly, the Australasian
Association of Paediatric Surgeons does
not support routine (elective) circumcision,17 and the rate of routine circumcision in boys aged less than six months in
Western Australia had fallen to 7.9% by
1999 (personal unpublished results)
from the 20.5% reported for 1982 and
1983.18 The rate of decline was greater
for routine circumcisions performed in
hospitals than for those performed elsewhere. It may be that hospital physicians may feel more pressure to
conform to medical opinion and to
ascribe a medical reason and code to a
routine circumcision. However, there
was no evidence to suggest this was
case, as the rate of routine circumcision
in boys older than six months actually
increased over the study period.
Boys aged less than five years living in
country areas were more likely to be
circumcised for a medical reason compared with boys living in metropolitan
areas, and this disparity was the result of
the difference in circumcision rates to
treat phimosis. In contrast, the rates of
circumcision to treat balanoposthitis or
balanitis xerotica obliterans did not significantly differ between country and
158

metropolitan areas. It is unclear why the
diagnosis of phimosis is made more
frequently in young boys living in country areas. Substantial variations in medical practice between country and
metropolitan areas of Western Australia
have also been observed in appendicectomy19 and elective circumcisions
(personal unpublished data).
In the interests of best medical practice, the factors resulting in high circumcision rates to treat phimosis in
young boys need to be examined. The
cost of a circumcision ranges from $100
to $1600, depending on whether an
overnight hospital admission and general anaesthetic are involved. In addition, as with any medical procedure,
circumcision has a complication risk
and raises ethical issues if an unnecessary procedure is being performed on a
non-consenting minor. Physicians and
parents concerned about preputial
adhesions should be encouraged to consider alternatives and to delay circumcision. Young boys with a confirmed
diagnosis of phimosis do not necessarily need to be circumcised. Topical
steroids have been shown to be a costeffective approach in reversing phimosis. 4,20 Our findings suggest that
improved education for physicians, and
perhaps parents, with regard to foreskin development and management is
required.
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