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ABSTRACT

OBJECTIVE: To describe the provision, through the Australian
state-funded Medicare system, of uvulopalatopharyngoplasty
(UPPP) and its laser-assisted variation (LAUP) to the population
of Australia between 1995 and 2007.
STUDY DESIGN: Case series using a comprehensive national
administrative database.
SETTING: The Commonwealth of Australia.
SUBJECTS AND METHODS: Subjects comprised the popu-
lation of Australia. The raw numbers of procedures, reimburse-
ment amounts in Australian dollars, and per capita adjustment
nationwide and in each state/territory for UPPP and LAUP for
each calendar year from 1995 to 2007 were downloaded from a
publicly accessible database run by Medicare.
RESULTS: The Australian federal government paid AUD 8.2 mil-
lion for 19,534 UPPP procedures and AUD 1.1 million for 3270
LAUP procedures in the calendar years 1995 to 2007, inclusive. There
is substantive variability between states in provision. Over time,
provision of UPPP has declined slightly compared with population
growth and overall Medicare provision. LAUP provision has declined
markedly.
CONCLUSION: Provision of UPPP under Medicare in Austra-
lia has declined slowly relative to population growth and overall
growth in Medicare per capita provision. Laser-assisted UPPP
(LAUP) has steadily declined and is now rarely used compared
with the peak in its provision in the mid 1990s.

© 2010 American Academy of Otolaryngology–Head and Neck
Surgery Foundation. All rights reserved.

Uvulopalatopharyngoplasty1 (UPPP or UP3) is the most
widely used and studied surgical technique used for the

relief of snoring or sleep-disordered breathing (SSDB). Al-
though a number of surgical procedures are used to treat
snoring and sleep apnea inside the Australian Medicare
system, UPPP is the only technique with its own billing
code specific to snoring and sleep apnea. Laser-assisted
UPPP (LAUP), a variant of UPPP, is also billed under its
own code in Australia. Other procedures are frequently
Received March 8, 2009; revised April 29, 2009; accepted June 9, 2009.
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used, such as adenotonsillectomy in children, but they are
not exclusively used for the relief of SSDB.

UPPP and upper airway surgery for the relief of obstruc-
tive sleep apnea (OSA) in general have been subject to some
controversy in Australia2 and Sweden3 recently. It has also
been suggested that the incidence of upper airway surgery
for SSDB is increasing.2 Current guidelines of the American
Academy of Sleep Medicine recommend that upper airway
surgery be offered to patients with sleep apnea when con-
servative or device therapies are rejected or ineffective.
However, guidelines for LAUP support its use only for
simple snoring, and not for sleep apnea.4

We recently described Australian clinical practice in
managing SSDB by publishing a study using a postal ques-
tionnaire of 10,000 randomly selected residents of the Aus-
tralian state of New South Wales. In this survey, respon-
dents reported that surgery was the most common form of
treatment for snoring or sleep apnea.5 Unfortunately, it was
not possible to tell from these data what type of surgical
procedure was used or whether the patients had simple
snoring or sleep apnea. The data also suffer from the weak-
nesses that they were self-reported in 2000 and represent
only middle-aged people from one state of Australia.

To clarify the frequency of upper airway surgery for
SSDB, we have aimed to describe the objective provision,
through the Australian state-funded Medicare system, of
UPPP (and its variation LAUP) to the population of Aus-
tralia between 1995 and 2007. The Medicare database de-
scribes data from a comprehensive universal healthcare sys-
tem, which covers all residents of the country. As such these
data can be regarded as being near census level in quality
and coverage for the population of interest. We will also
describe this provision in terms of available demographic
features in the Medicare database (per capita adjusted, and
by state of residence, age, and gender).

Methods

Data from the Medicare Benefits Scheme pertaining to uvulo-
palatopharyngoplasty (UPPP, item number 41786) and laser-
assisted uvulopalatopharyngoplasty (LAUP, item number
k Surgery Foundation. All rights reserved.
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41787) were obtained from an electronic database for the
calendar years 1995 to 2007 (www.medicareaustralia.gov.au).
The figures provided include only those services that are
performed by a registered provider and for which a claim
has been processed by Medicare. Such aggregated financial
information does not require ethical review board oversight.
The figures do not include any services that might have been
charged completely within the private sector. However,
most private sector operations will also have been billed to
Medicare because even the wealthiest patients are entitled to
have their operations billed publicly even when they are
being treated privately. A privately undertaken operation
will bill additional charges to the patient or the patient’s
insurance company when those charges exceed the standard
Medicare benchmark.

Only registered providers may provide Medicare reim-
bursable services. In the case of UPPP and LAUP, only
registered specialist ENT surgeons qualify as registered
providers. It is not currently required that either UPPP or
LAUP be accompanied by an overnight sleep study (which
must be ordered by a certified sleep physician) or any
previous attempt at any medical therapy. Growth in this
fee-for-service system is not capped.

Australia is a federation of self-governing states, with
some similarities to the state-federal structure in the United
States, and comprises the states of New South Wales, Vic-
toria, Queensland, South Australia, Tasmania, and Western
Australia, as well as two self-governing territories—the
Australian Capital Territory and the Northern Territory.
Within Medicare data, state or territory is determined ac-
cording to the address (at the time of claiming) of the patient
to whom the service was rendered. Services per capita (per
100,000 population) were calculated by dividing the num-
ber of services processed in a month by the number of
people enrolled in Medicare at the end of that month. Data
were provided in age groups 0 to 4 years and then by decade
to 75� years. However, only data from 1995 onward were
provided with adjustment for services per capita and thus,
1995 served as a baseline for most of our descriptions. Raw
or gross expenditure and expenditure per capita for UPPP
were also available. Data were presented as means � SD,
unless otherwise noted. Data unadjusted for population
were available for the early 1990s, but we have focused
mostly on post-1994 data.

Table 1

Provision of uvulopalatopharyngoplasty by territory/st

1995-2007 NSW VIC QLD

Raw number 5500 5139 286
Procs per 100,000 people 82 105 7
Payment total AUD (1000s) 2321 2159 120
AUD per 100,000 people 34,531 43,961 32,07

ACT, Australian Capital Territory; AUD, Australian dollars; NSW
Queensland; SA, South Australia; TAS, Tasmania; VIC, Victori
 at St Vincoto.sagepub.comDownloaded from 
Data were retrieved in a number of formats: 1) crude raw
counts of operations performed, categorized by age and
gender groups and also across the states/territories; 2) crude
expenditure in Australian dollars across demographic and
region; 3) per capita services provided, categorized by state/
territory and by age/gender; 4) per capita expenditure, cat-
egorized by state/territory.

Results

Between 1995 and 2007, Medicare funded 19,534 UPPP
procedures at a reimbursement total of AUD 8.17 million.
This equates to AUD 41,086 per 100,000 or 98 procedures
per 100,000 people enrolled in the Medicare scheme in
Australia over this timeframe. LAUP was billed much less
frequently, with 3270 procedures costing a total of AUD
1.08 million, or AUD 5442 and 17 procedures per 100,000
enrollees. These figures do not reflect substantial variation in
procedures among states/territories, and different genders and
ages of patients (Tables 1-4). The raw number of UPPP pro-
cedures has remained relatively constant at around 1300 per
year since an initial peak in 1995 to 1996 of 2000 procedures
per year. However, after adjustment for population growth, the
use of this item number has declined from around 11 proce-
dures per 100,000 enrollees in 1995 to 1996 to around six to
seven procedures per 100,000 in 2006 to 2007 (Fig 1). This
national decline reflects a general decline in the use of the
procedure in most states (data not shown but available on
request). Males have accounted for around 85 percent of pro-
cedures undertaken, and most of these males are 25 to 64 years
of age. The female age peak has been in the 35 to 64 years age
range (data not shown but available on request). The provision
of LAUP has had a much more marked decline in both relative
and absolute terms; after a peak in its use in the mid 1990s, it
is now rarely used. Both UPPP and LAUP provision has also
decreased compared with the overall growth in Medicare ser-
vices, as corrected for population growth. Overall Medicare
expenditure has increased in the last four years after being
stable for a decade (Fig 2).

Discussion

The Medicare database describes patterns of use inside the
Australian universal healthcare system. For UPPP and

nd nationwide in Australia (1995-2007)

SA WA TAS ACT NT Total

2225 2639 551 458 156 19,534
145 136 113 139 76 98
891 1117 217 193 67 8171

7,954 57,662 44,377 58,802 32,611 41,086

South Wales; NT, Northern Territory; Procs, procedures; QLD,
, Western Australia.
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6
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LAUP this probably means that the vast majority of all
procedures undertaken in this country during 1995 to 2007
are included in this data set, and the data can probably be
regarded as being close to a census in terms of inclusivity.
Because the Medicare billing system lists only two surgical
procedures specific to SSDB, we have been restricted to the
description of UPPP and its variant LAUP. We postulate
that the demonstrated slow population-relative decline in
the billing of UPPP and the more rapid decline in LAUP
were in response to increased provision of alternative, prob-
ably device-based treatments (continuous positive airway
pressure and mandibular advancement splints) over the
broad spectrum of snoring and sleep-disordered breathing/
sleep apnea patients.

Medicare covers all Australians, with either citizenship
or residency, and is responsible for administering payments
to medical practitioners for consultations, tests related to
medical diagnosis, and surgical procedures. The only ex-
ception is the payment of such services performed on pa-
tients admitted as inpatients to hospitals administered by the
state and territory governments of Australia (public hospi-
tals). Given that the vast majority of UPPP is performed in

Table 2

Provision of laser-assisted uvulopalatopharyngoplasty

1995-2007 NSW VIC QLD

Raw number 682 1220 44
Procs per 100,000 people 10 25 1
Payment total AUD (1000s) 236 390 14
AUD per 100,000 people 3510 7934 375

ACT, Australian Capital Territory; AUD, Australian dollars; NSW
Queensland; SA, South Australia; TAS, Tasmania; VIC, Victori

Table 3

Per capita provision of uvulopalatopharyngoplasty acr

nationwide (1995-2007)

Age (yrs) NSW VIC QLD S

0-4 1 1 1
5-14 1 1 3

15-24 15 22 14 3
25-34 79 102 70 10
35-44 151 213 159 26
45-54 203 255 193 37
55-64 147 160 116 25
65-74 51 48 40 8
75-84 8 4 4 1
�85 0 0 0

Unknown 0 0 0
Average 82 105 76 14

ACT, Australian Capital Territory; NSW, New South Wales; N
Tasmania; VIC, Victoria; WA, Western Australia.
Figures listed in the table indicate the number of procedures p
number provided by corresponding author upon request).
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private centers or as an outpatient procedure in public hos-
pitals, Medicare probably funds the vast majority of UPPP
operations in this country. The Medicare system is a fee-
for-service system in which growth in provision is not
explicitly capped. We are not aware of other data sources
that are as nationally comprehensive and provide data over
such a long period of time and that can be used to track the
impact that evidence-based guidelines might have on pro-
vider behavior.

In the last 10 years, a simple, validated staging system
allowing stratification of SSDB patients into those requiring
UPPP alone versus UPPP with multilevel treatment has
been introduced into widespread clinical practice.6-8 It has
become clear that only patients with large tonsils and a
small oral tongue size are appropriate for UPPP as a sole
procedure (with a predicted 80% response rate). This ex-
plains why the results of unselected UPPP have been dis-
appointing while multilevel surgery incorporating UPPP has
been much more encouraging.8 A recent meta-analysis9 of
all multilevel surgery (n � 1978) reported that 66.4 percent
achieved a respiratory disturbance index (RDI) of less than
20 and a reduction in RDI of more than 50 percent. A

rritory/state and nationwide in Australia (1995-2007)

SA WA TAS ACT NT Total

243 636 32 6 11 3270
16 33 7 2 6 17
75 225 10 2 3 1082

4900 11601 2032 586 1724 5442

South Wales; NT, Northern Territory; Procs, procedures; QLD,
, Western Australia.

e ranges in Australian states/territories and

WA TAS ACT NT Total

2 0 0 0 1
3 0 0 0 2

21 12 20 9 18
120 79 111 63 89
259 214 224 124 190
340 292 329 232 246
238 214 313 188 166
76 83 125 36 55
6 18 10 0 7
0 0 0 0 0
0 0 0 0 0

136 113 139 77 98
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recently published 10-year follow-up10 of a systematic re-
view11 of the quality of the published UPPP literature con-
cluded that although the volume and quality of published
studies had improved markedly, there was still margin for
improvement.

Unfortunately, we were not able to determine from the
billing codes which UPPP operations were done for simple
snoring or obstructive sleep apnea (OSA). We also could
not judge which UPPP operations were performed as a part
of a multilevel reconstructive protocol for OSA, but a su-
perior outcome over isolated UPPP might be expected if this
were the case in the majority of patients.7 We also have no
way to know whether UPPP/LAUP was ordered in conjunc-
tion with an overnight sleep study (polysomnography) be-

Table 4

Per capita provision of laser-assisted uvulopalatophary

states/territories and nationwide (1995-2007)

Age (yrs) NSW VIC QLD SA

0-4 1 1 2 0
5-14 1 1 1 1

15-24 1 2 2 2
25-34 9 19 7 12
35-44 17 46 22 24
45-54 21 66 32 39
55-64 23 43 21 35
65-74 11 16 8 13
75-84 2 4 0 4
�85 0 0 2 0

Unknown 0 0 0 0
Average 10 25 12 16

ACT, Australian Capital Territory; NSW, New South Wales; N
Tasmania; VIC, Victoria; WA, Western Australia.
Figures listed in the table indicate the number of procedures p
number provided by corresponding author upon request).

Figure 1 Per capita Medicare billing for uvulopalatopharyngo-
plasty (UPPP) and laser-assisted uvulopalatopharyngoplasty
(LAUP) in Australia (1995-2007) showing a population-relative
decline in use of both these procedures. Per capita data were

available only from 1995 onward.
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cause that diagnostic test must be ordered by a sleep phy-
sician, rather than an ENT surgeon.

The popularization of LAUP in the 1990s was initially
based on short-term and limited data. However, longer-term
and higher level studies have demonstrated that promising
early results (at around 3 months) are frequently not sus-
tained beyond 12 months, and treatment with LAUP could
worsen SSDB.12 Therefore, current clinical guidelines indi-
cate no role for LAUP in the treatment of OSA. In addition,
the advent of low-morbidity palatal-stiffening procedures
for simple snoring in the last decade (for which no item
number exists) might explain the effective abandonment of
the LAUP technique by Australian ENT surgeons.13-16

lasty across age ranges in Australian

WA TAS ACT NT Total

2 0 0 6 1
1 3 2 0 1
4 3 2 3 2

24 6 0 3 13
62 8 2 12 30
78 13 4 15 41
57 14 0 0 31
39 3 6 0 14
6 4 0 0 3
0 0 0 0 0
0 0 0 0 0

33 7 2 5 16

thern Territory; QLD, Queensland; SA, South Australia; TAS,

,000 enrollees in Medicare for that particular region (absolute

Figure 2 Per capita Medicare billing for all services in Austra-
lia (1995-2007) showing a slight increase in procedures billed
during the same time period as the decline in uvulopalatopharyn-
goplasty (UPPP) and especially in laser-assisted uvulopalatopha-
ngop
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ryngoplasty (LAUP), as detailed in Figure 1.
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Data from a postal survey of New South Wales electoral
enrollees performed in 20005 indicated that over their life-
times the most common treatment for SSDB was surgical
and was not usually associated with a sleep study. The
Medicare data we present here indicate a shallow relative
decline in the use of UPPP and a marked decline in LAUP
since then; thus, it appears that the proportion of people
being treated for SSDB by purely surgical means has de-
clined over time. By assuming that the steady increase in
Medicare-funded provision of polysomnography (i.e., sleep
studies)17 can be used as an index of medical treatment
provision, we postulate that the ratio of medical to surgical
therapies has increased markedly. This would be consistent
with the provision of upper airway surgery in the context of
a salvage treatment for SSBD in which conservative and
device therapy are rejected, poorly tolerated, or ineffective:
a practice that is in line with current American Academy of
Sleep Medicine clinical guidelines. However, we were not
able to examine this hypothesis directly from these Medi-
care billing data.

Conclusion

The provision of UPPP to the Australian population (1995-
2007) has been declining slightly relative to population size,
and is also declining relative to the noted growth in poly-
somnography billed to Medicare over the same period and
the slight growth in overall population-adjusted growth in
overall Medicare provision. Provision of LAUP has been
in marked relative and absolute decline since an initial peak
in use during the mid 1990s.
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