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ten, costing over $4.5 billion annually and
this cost is rising at about 7% per annum.1

By reducing patients’ out-of-pocket costs,
the PBS provides a strong incentive towards
prescribing within this scheme, and, for
many drug classes, PBS data reflect a large
proportion of all filled prescriptions for
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ABSTRACT

Objectives:  To analyse temporal trends and geographical variations in testosterone 
prescribing in Australia.
Design and setting:  An analysis of testosterone prescribing over the past 11 years 
according to products and region, determined by Pharmaceutical Benefits Scheme 
(PBS) expenditure in Australian states and territories.

 outcome measure:  Patterns of monthly PBS expenditure on injectable, oral and 
ntable testosterone products from 1 January 1991 to 30 December 2001, classified 

ate or territory.
lts:  There were two periods (1993–1994 and 1998–1999) of striking upsurge 
ed by declines in national total prescribing of testosterone. These changes were 

 prominent for oral than injectable testosterone products, and patterns were similar 
 regions, apart from a disproportionately higher peak in Western Australia in 1998. 

On a per-capita basis, Western Australia showed a dramatic increase in prescribing of 
oral and implantable, but not injectable, testosterone coinciding with the opening of a 
franchised men’s sexual health clinic in Perth.
Conclusion:  The two striking upsurges in testosterone prescribing despite no 
convincing new evidence to justify them appear to reflect promotional activity to 
prescribe testosterone for older men, rather than overcoming the underdiagnosis of 
androgen deficiency related to pituitary or testicular disease in younger men. The 
curtailments after the introduced restrictions to PBS prescribing for older men without 
overt androgen deficiency were partial and temporary, suggesting that such regulatory 
barriers are only partly successful in counteracting the commercial and populist pressure 
driving excessive testosterone prescribing. Professional and community education is 
needed for appropriate diagnosis of genuine androgen deficiency in younger men, 

MJA 2004; 181: 419–422

while discouraging unproven testosterone treatment for ageing men.
he
Sc
prT
  Australian Pharmaceutical Benefits

heme (PBS), which subsidises the
escription of essential marketed

drugs, currently covers nearly 600 generic
drugs in over 2500 products. It processes
158 million prescriptions annually, repre-
senting about 80% of all prescriptions writ-

ambulatory patients. Thus, aggregate PBS
prescription data can provide a comprehen-
sive picture of androgen prescribing,
excluding only in-hospital and private pre-
scriptions. To date, no analyses of androgen
prescribing patterns have been reported in
this country. We examined temporal trends
and geographical patterns of androgen pre-
scribing in Australia over the past 11 years.

METHODS

The Health Insurance Commission provided
monthly aggregated records of PBS expendi-
ture on all individual testosterone products,
by jurisdictions, from 1 January 1991 to 30
December 2001. For this analysis, drugs
were grouped into injectable testosterone
esters (TE) (Sustanon [Organon Australia
Pty Ltd; PBS code, 2101N] and Primoteston
[Schering Pty Ltd; PBS code, 2114G]), oral
testosterone undecanoate (TU) (Andriol
[Organon Australia Pty Ltd; PBS code
2115H]), and testosterone implants (TI)
(Testosterone Implants 200 mg [Organon
Australia Pty Ltd; PBS code 8099G]). TE
and TU products have been available on the
PBS since well before 1991; TI was first
included in 1996.

Expenditure data were converted into
sales units by adjusting for product costs,
taking into account changing prices over the

decade. This allows for valid comparisons of
time trends in prescription sales of a prod-
uct. Units of different products may be
directly compared quantitatively if they are
converted to daily dosing units. This
assumes well defined and fixed dosing
schedules for each product (eg, antibiotics).
However, as testosterone doses vary
between patients over an eightfold daily
dosing range, such adjustment into defined
daily doses would not be meaningful. Con-
sequently, while the time-course patterns
may be compared, the units for each prod-
uct class are not convertible or directly
comparable between products. Data were

adjusted for state populations with the use
of census data from the Australian Bureau of
Statistics.

RESULTS

National temporal trends
Over 1991–2001, there was a minimal
increase in net TE prescribing, consistent
with population growth (Box 1). There were
two upsurges of prescribing — 1993 to
1994, and 1998 to 1999. Each upsurge
waned during periods that corresponded to
changes in access to PBS prescribing.

TU prescribing over 1991–2001 changed
in parallel with changes in TE, but the
changes were more extreme (Box 1). There
was a fourfold increase from 1991 to 1994,
followed by a sharp decline of nearly 50%
around 1994, when an authority require-
ment for androgen prescribing was intro-
duced. After the mid-1990s, there was a
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gradual rise, which was stemmed by the
introduction of PBS restrictions in 2000,
based on Endocrine Society of Australia
consensus guidelines.2

Regional trends
There were consistent but stable differences
between states and territories for prescribing
of TE and TU (Box 2). The national trends,
with the two prescribing peaks described
above, were mirrored to some degree in
each state, except for Western Australia.
There, a steep rise to fourfold above the
national average in prescribing of TU and TI
(but not TE) was observed, coinciding with
the opening of a franchised “andropause”
clinic in 1996, linked to a GP whose stand-
ard practice highlighted prescribing of TU
and TI but not TE (Box 3).

To determine whether the upsurge in
testosterone prescribing in Western Aus-
tralia might reflect improved diagnosis of
genuine androgen deficiency, a surrogate
marker for new diagnosis of androgen defi-
ciency in younger men was examined. As
karyotyping is the sine qua non for the
diagnosis of Klinefelter’s syndrome,3 the
number of Medicare reimbursements for
cytogenetic tests was examined. On a per-
capita basis, the number of Medicare reim-
bursements for cytogenetic tests performed
in Western Australia did not deviate signifi-

2 Prescriptions for injectable testosterone esters and oral testosterone 
undecanoate between 1 January 1991 and 30 December 2001 for Australian 
states and territories, based on aggregate Pharmaceutical Benefits Scheme 
(PBS) data

Note: Plotted units reflect sales of a group of products per million population and cannot be compared for 

different product classes in terms of daily dosage units.

0

1000

2000

3000

4000

0

1000

2000

3000

4000

0

1000

2000

3000

4000

0

1000

2000

3000

4000

0

1000

2000

3000

0

1000

2000

3000

0

1000

2000

3000

20
01

20
00

19
99

19
98

19
97

19
96

19
95

19
94

19
93

19
92

19
91

20
01

20
00

19
99

19
98

19
97

19
96

19
95

19
94

19
93

19
92

19
91

20
01

20
00

19
99

19
98

19
97

19
96

19
95

19
94

19
93

19
92

19
91

20
01

20
00

19
99

19
98

19
97

19
96

19
95

19
94

19
93

19
92

19
91

20
01

20
00

19
99

19
98

19
97

19
96

19
95

19
94

19
93

19
92

19
91

20
01

20
00

19
99

19
98

19
97

19
96

19
95

19
94

19
93

19
92

19
91

20
01

20
00

19
99

19
98

19
97

19
96

19
95

19
94

19
93

19
92

19
91

20
01

20
00

19
99

19
98

19
97

19
96

19
95

19
94

19
93

19
92

19
91

0

1000

2000

3000

4000

5000

6000

New South Wales Queensland

Victoria Australian Capital Territory

Northern Territory Tasmania

Western Australia

South Australia

Sa
le

s 
un

its
 p

er
 m

ill
io

n 
p

o
p

ul
at

io
n

Sa
le

s 
un

its
 p

er
 m

ill
io

n 
p

o
p

ul
at

io
n

Sa
le

s 
un

its
 p

er
 m

ill
io

n 
p

o
p

ul
at

io
n

Sa
le

s 
un

its
 p

er
 m

ill
io

n 
p

o
p

ul
at

io
n

Sa
le

s 
un

its
 p

er
 m

ill
io

n 
p

o
p

ul
at

io
n

Sa
le

s 
un

its
 p

er
 m

ill
io

n 
p

o
p

ul
at

io
n

Sa
le

s 
un

its
 p

er
 m

ill
io

n 
p

o
p

ul
at

io
n

Sa
le

s 
un

its
 p

er
 m

ill
io

n 
p

o
p

ul
at

io
n

Testosterone undecanoate (oral)

Testosterone esters (injectable)

1 National prescriptions for 
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oral testosterone undecanoate 
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Note that plotted units reflect absolute national 
sales of a group of products and cannot be 
compared for different product classes in terms of 
daily dosage units.

0

5 000

10000

15 000

20 000

Testosterone undecanoate (oral)
Testosterone esters (injectable)

2001
2000

1999
1998

1997
1996

1995
1994

1993
1992

1991

To
ta

l s
al

es
 u

ni
ts

Year

Introduction of  
authority requirement

Introduction of  
PBS criteria
420 MJA • Volume 181 Number 8 • 18 October 2004



R ESEARCH
cantly from the national average over 1994
to 2002 (data not shown).

DISCUSSION

During the 1990s, there were no significant
changes in the indications for testosterone
treatment4 and, in particular, no convincing
evidence of any quality-of-life benefit to
justify testosterone therapy for older men
without overt androgen deficiency.5,6 Yet,
despite this, there was a 20-fold increase in
revenue from testosterone sales in the
United States,7 driven by dramatic increases
in popular, professional and commercial
interest in androgen therapy for ageing men.
Our study shows that, over 1991 to 2001,
testosterone prescribing in Australia
increased modestly overall, far less dramati-
cally than in the US, and with significant

differences in time trends, according to spe-
cific products, and by region. The two prod-
uct classes highlighted in this study differ in
that oral TU is more acceptable to middle-
aged and older men than injections (the
standard treatment), but daily treatment
costs are about four times higher. Because of
its pharmacological limitations (notably low
bioavailability,8 meal-dependent oral
bioavailability9 and erratic pharmaco-
kinetics10), TU has remained a second-line
testosterone product.

The two peaks and troughs in PBS pre-
scribing of androgens during the decade
coincide with significant changes in PBS
prescribing regulations. The first surge, in
the early 1990s, was most striking for TU,
and this probably reflects marketing for this
product. The parallel but smaller increase in
TE prescribing may reflect increased general

awareness of androgen deficiency resulting
from the marketing campaign for TU. This
early surge appeared to be partly reversed by
the 1994 change to “authority required”
status for androgens. This change, requiring
a phone call to authorise each prescription,
may have deterred poorly justified prescrib-
ing. The second peak late in the decade
appears to reflect global effects of the mar-
keting of transdermal androgens, and espe-
cially the first testosterone gel in the US in
1996, with the target being primarily older
men (andropause: “male menopause”). This
surge in PBS prescribing appears to have
been blunted by the introduction of the
specific PBS restrictions for androgen pre-
scribing, which targeted androgen prescrib-
ing for older men without changing
standard medical treatment for men with
classical androgen deficiency because of
underlying testicular or pituitary disease.
However, the PBS restriction may have
encouraged more private (non-PBS) pre-
scriptions for testosterone, despite the sig-
nificant financial disincentive to patients.

Increased testosterone prescribing may
reflect a response to genuine clinical need,
to promotional activity, or a mixture of both.
There is persuasive evidence that genuine
androgen deficiency resulting from pituitary
or testicular disease is underdiagnosed in
the community. For example, in Denmark,
less than 20% of men with Klinefelter’s
syndrome are diagnosed during life,11 a
finding supported by regular observations of
new diagnoses of this congenital condition
among older men, as well as corroborative
evidence of underdiagnosis from United
Kingdom data.12 As the finding of small firm
testes in Klinefelter’s syndrome is virtually
pathognomonic, this degree of underdiag-
nosis suggests many men never undergo full
genital examination. As Klinefelter’s syn-
drome is the most readily identified clinical
cause of hypogonadism, it is likely that
other, less easily identified conditions are
also underdiagnosed. Hence, the steep
increase in androgen prescribing in Western
Australia in the late 1990s might be the
result of improved diagnosis of genuine
androgen deficiency, for which the diagnosis
of Klinefelter’s syndrome can be considered
a surrogate marker. However, this is
unlikely, as there was no corresponding
increase in cytogenetic testing, the diagnos-
tic test for Klinefelter’s syndrome. Another
reason to refute this explanation is that,
during the 1990s, standard initial treatment
for men with newly diagnosed androgen
deficiency was injectable testosterone esters

3 Prescriptions for oral testosterone undecanoate, injectable testosterone 
esters and testosterone implants between 1 January 1991 and 30 December 
2001 for Western Australia compared with the national average, based on 
aggregate Pharmaceutical Benefits Scheme (PBS) data

Note: Plotted units reflect sales of products per million of population and cannot be compared for different 

product classes in terms of daily dosage units.
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before considering maintenance therapy
with injectable, implantable or oral testo-
sterone. Hence, the increase in prescribing
of testosterone undecanoate and implants,
but not injectable testosterone esters, is not
consistent with increasing new diagnoses of
Klinefelter’s syndrome. These patterns do
correspond to the prescribing preferences
and the temporal opening of a franchised
“men’s health” clinic with a focus on treating
“andropause” in Western Australia.

Our study highlights the irony that signif-
icant under-recognition of genuine andro-
gen deficiency in younger men coexists with
growing overuse of unproven testosterone
treatment for older men. Our findings indi-
cate that androgen prescribing for both valid
and unproven indications is sensitive to
community, commercial, professional and
regulatory pressures, which act to promote
or deter testosterone prescribing. Well tar-
geted regulatory policy with complementary
professional and community education is
needed to correct underdiagnosis of genuine
androgen deficiency and the potential over-
prescribing of testosterone as an unproven
anti-ageing “tonic”. While pharmaceutical
companies are accountable within advertis-
ing and industry professional codes, special-
ised clinics are free of such constraints.
Effective professional and community edu-
cation is needed to reinforce evidence-based
medical practice while countering unbal-
anced direct marketing to the public.13

There are significant regional differences
in elective surgery, including hysterectomy
and laminectomy,14-18 as well as in prescrip-
tions for oestrogen replacement therapy for
menopausal women.19-22 Potential determi-
nants of such differences include heteroge-
neity in medical beliefs, practice styles,
referral patterns and availability of alterna-
tive treatments.22,23 Similar considerations
apply to testosterone prescribing for ageing
men, but few studies have analysed the
influences on doctors’ prescribing patterns
and behaviours. Our study shows that Aus-
tralian PBS data provide an opportunity for
such research.
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