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Abstract
Study objectives - Studies estimating the
cost of specific illnesses do not generally
take into account the fact that health care

costs would have been incurred in the ab-
sence of the disease of interest. The goal
of this study was to develop a method
of estimating age specific baseline health
care costs. These costs were calculated for
Australian men, and their magnitude was

compared with the costs of caring for men
with HIV infection.
Design - Information about health service
usage was obtained from the 1989-90 na-

tional health survey and linked with data
on the costs of services to obtain average
monthly costs for individual and total
health services.
Setting - The Australian community.
Participants - A total of 18160 men aged
20 years and over.

Results - Average total health service costs
per man per month were $103 (Aus-
tralian). Hospital admissions comprised
approximately 40% ofthese costs and cas-

ualty/outpatient visits, consultations with
a doctor, and prescribed medication com-
prised 10%, 13%, and 12%, respectively.
Costs increased with age, from around $60
per month for men aged 20-39 years to
$213 per month for men aged 60 and over.

Conclusion - Baseline costs comprised
around 18% of health care costs for men
with asymptomatic HIV infection, but less
than 1% ofcosts for men with AIDS. These
estimates provide an essential baseline for
determining the costs attributable to spe-
cific diseases.

(J Epidemiol Community Health 1 995;49:525-531)

Estimates of the costs associated with man-

agement of specific illnesses are typically based
on observations of health service usage for a

group of people with the disease; the fact that
health care costs would have been incurred
in the absence of the disease under study is
ignored.'2 However, it is the additional cost
incurred as a consequence of disease, rather
than the cost of care for people with the dis-
ease, that is required for economic evaluation
of health care programmes. This additional,
or marginal, cost can be viewed as the cost
attributable to the disease. Health care

costs incurred in the absence of the illness
under consideration can be regarded as baseline
costs, and costs for people with the disease as

gross costs (the sum of baseline and attribut-
able costs).
Development of methods to estimate at-

tributable costs is likely to become more im-
portant as economic evaluation of treatment
and prevention programmes, using techniques
such as cost effectiveness analysis, assumes
a more influential role in resource allocation
decisions. One approach to estimating at-
tributable costs is to attempt to discriminate, for
individual patients, between the use of health
services for the disease under study and for
other conditions.3 However, attribution of re-
source use to specific illnesses can be highly
subjective. This difficulty is particularly rele-
vant when an illness has comorbidities that can
also occur in the absence of the illness. For
example, psychiatric problems in someone with
HIV infection might be a consequence of in-
fection or incidental. An estimate of the cost
attributable to HIV infection should only in-
clude psychiatric care in the former instance,
but the two possibilities may be difficult to
distinguish using the data that are usually avail-
able for a costing study.

In view of the limitations of estimating at-
tributable costs in this manner, we initiated a
study focusing on measurement of baseline
health care costs, which can then be subtracted
from gross costs to calculate attributable costs.
Our main goal was to develop a method for
estimating age specific baseline health care
costs from routinely collected data. In this
paper we demonstrate the method by cal-
culating such costs for Australian men, as this
work was motivated by a concurrent study of
the lifetime cost of HIV infection in Australia,
where 95% of diagnoses of HIV have been in
men.4 We aimed to investigate whether ad-
justment for baseline costs is necessary in view
of their magnitude relative to the health care
costs for men with HIV infection.

Methods
DEFINITIONS
In a population where the prevalence of the
disease of interest is p, the average monthly
cost of health care for people with the disease
is CD, and the average cost for people without
the disease is CB, the average monthly health
care cost, C, for the population is:

C= CDP+ CB( -P) -

CD is the mean gross cost of disease, CB is
the mean baseline cost, and the mean cost
attributable to the disease, CA, is:

CA=CD-CB-
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When the prevalence of the disease is low, from
the first equation:

C-CB.

The remainder of this paper focuses on de-
veloping a method to estimate age specific
values for C. As C is a suitable estimate of CB
when the disease is rare, it can therefore, be
subtracted from estimates of C,, to estimate the
mean cost attributable to the disease.

Estimates of C can also be used to calculate
attributable costs when the prevalence of dis-
ease is not low. Rearranging the first equation
gives:

CB=C CDP

1-P

and substituting for CB in the second equation
gives:

CD-C
CA=

DATA SOURCES AND COST CALCULATIONS

For health services other than investigations
and non-prescription medications, monthly
costs were estimated by linking service usage
data from the 1989-90 national health survey
(NHS), conducted by the Australian Bureau
of Statistics (ABS),56 with the unit cost of the

service. the NHS was conducted over a 12
month period in 1989-90. A stratified, multi-
stage area sampling scheme was used to select
households at random. Interviewers used a

standard questionnaire to obtain information
on the health status of all residents of the
household, their health service usage, and cer-

tain health related habits. Participation was

compulsory, and approximately 57 000 people
were interviewed (around 1 in 300 Aus-
tralians).6
We obtained NHS data as detailed in table

1. Data were provided in the form of frequency
distributions of service usage estimated from
the NHS sample, for Australian men in the age

groups 20-29, 30-39, 40-49, 50-59, and 60
and over. From these data, mean monthly rates,

by age group, were estimated for the following:
number of hospital admissions; public and pri-
vate hospital bed-days; casualty/outpatient vis-
its; and consultations with a doctor (general
practitioners and specialists were not dis-
tinguished), dentist, and each of the other cat-

egories of health professional listed in table 1.
Although NHS medication usage data were

classified in broad therapeutic categories, in-
formation on unit costs for these categories
were unavailable, hence usage rates were es-

timated for prescribed medications only. As
table 1 shows, the nature of the NHS health
service usage data varied between health ser-

Table 1 National health survey (NHS) data on health service usage

Health service Details Categories

Hospital admission No in previous 12 mth 0,1,2,3,4, >5
Duration of most recent admission (by 0,1,2,3,4,5,6 nights, 1-<2 wk, 2wk-< 1 mth, 2 1 mth
whether public or private hospital)

Casualty/outpatient visit No in previous 2 wk 1,2,3, > 4
Consultation with a doctor Time since most recent visit <2 wk, >2 wk-<3 mth, 3-<6 mth, 6-<12 mth,

> 12 mth, Never/unknown.
No of visits in previous 2 wk 1,2,3, .4

Consultation with a dentist Time since most recent visit <2 wk, >2 wk-<3 mth, 3-<6 mth, 6-< 12 mth, > 12
mth, Never/unknown.

Treatment received at last visit Extraction, x ray, cleaning, fluoride treatment, filling,
check up, other treatment.

Consultation with other health professional: chiropractor, No of visits in previous 2 wk 1,2,3, . 4
osteopath, naturopath, herbalist, acupuncturist, dietician,
chemist, optician, physiotherapist, psychologist, social
worker, chiropodist/podiatrist, other nurse.
Medication: vitamin/mineral supplements; cough/cold; No who had taken specified medication Yes/no
allergy; skin ointments; stomach/laxatives; fluid, heart, in previous 2 wk
blood pressure; pain relievers; sleeping, tranquilisers/ Whether medication was prescribed or All prescribed, some prescribed or none prescribed
sedatives; other medication. advised by doctor

Table 2 Unit costs for health services

Health Service Cost* ($Aus) Source

Hospital admission:
Public hospital bed-day 416 AIHW
Private hospital bed-day 460 AIHW

Casualty/outpatient visit 144 AIHW
Consultation with a doctor 22 20 Medicare claims
Consultation with a dentist 73 95 Australian Dental Association survey 1991; weighted mean cost per visit from age

specific estimates
Consultation with other health professional:

Chiropractor 28-00 Chiropractic Association of Australia
Osteopath 40 00 Australian Osteopathic Association
Naturopath 40 00 Australian Natural Health Institute
Herbalist 40-00 Australian Natural Health Institute
Acupuncturist 35 00 Acupuncture Ethics & Standards
Dietician 43-00 Dietitians Association of Australia
Optician 25-00 Australian Optometrical Association
Physiotherapist 34 00 Australian Physiotherapists Association
Psychologist 66-00 Australian Psychological Society
Social worker 18-09 Award rate
Chiropodist/podiatrist 34 00 Australian Podiatry Association
Nurse 18-86 Award rate

Prescribed medications 16-61 Pharmaceutical benefits scheme

AIHW=Australian Institute of Health and Welfare; * Adjusted to 1991-92 prices
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vices and therefore slightly different methods
were used to estimate rates. Details are pro-
vided in the appendix. Standard errors for the
rates were estimated by interpolation in a table
supplied with the NHS results.6

Sources of unit cost estimates for each type
of health service are listed in table 2. None of
the costs were specific to men, and only the
dental consultation costs were age specific.
These costs were mostly market prices. As
baseline cost estimates are required for eco-

nomic evaluations, the opportunity cost of the
service (sometimes termed economic cost), de-
fined as the value of benefits forgone because
resources are not used for their best alternative
purpose,7 would have been preferable to the
market price. However, little is known about
the true opportunity cost of health sector goods
and services in Australia (and other countries),
and we therefore followed standard practice
in health economics by using financial prices.
Costs were obtained in 1991-92 Australian
dollars where possible, and otherwise have been
adjusted to 1991-92 dollars using the health
expenditure price index (Australian Institute of
Health and Welfare (AIHW), personal com-

munication).
As mentioned above, usage rates were cal-

culated for three types of hospital services: a

public hospital bed-day, a private hospital bed-
day (both inpatient services), and a casualty/
outpatient visit. Estimates of costs for these
three services were provided by the AIHW,89
based on data from the national 1989-90
hospital utilisation and costs study (HUCS).
In this survey, expenditures for inpatient and
outpatient services were not distinguished, and
therefore standard assumptions were made
about the relative costs of bed-days and cas-

ualty/outpatient visits.8
The mean cost of consultation with a general

practitioner for 1991-92, also obtained from
the AIHW, was used as an estimate of the cost
of a consultation with a doctor.

Dental costs were taken from a regular survey

of fees conducted by the Australian Dental
Association." Age specific costs for con-
sultations with a dentist were estimated by

calculating the average of these fees for each
age category, weighted according to the pro-
portion of each type of treatment performed at
the last visit, reported in the NHS.

Organisations representing other health pro-
fessionals were contacted for recommended fee
structures, or at least a range of fees their
members might charge. The available in-
formation about fees varied considerably be-
tween professions. The standard visit fee was
used where this was available, as opposed to a
first visit or prolonged visit fee. Where an hourly
rate was given, this was halved to obtain a cost
for a standard (30 minute) session.
The unit cost of prescription medication was

estimated to be $16.61, based on the average
cost (including patient contribution) for drugs
prescribed under the pharmaceutical benefits
scheme over a 10 month period to April 1993
(Commonwealth Department of Health, Hous-
ing and Community Services, personal com-

munication).
The cost per man per month for each health

service, except investigations and non-pre-
scription medications, was calculated by mul-
tiplying the unit cost of the service by the
usage rate. Average costs of investigations were

calculated by dividing the total Medicare be-
nefit paid for investigations for men in each
age group in the 1991-92 financial year (Health
Insurance Commission, personal com-

munication) by the number of men in that
age range (taken from the NHS tables), and
converting to a monthly cost. The cost of non-
prescribed medication was estimated from av-

erage weekly household expenditures reported
in the health expenditure survey.1' In this sur-

vey, occupants of 7405 households recorded
all expenses over a two week period in 1989-90,
and were interviewed regarding health expenses
over the previous three months. In our study,
prescriptions, medical appliances and surgical
dressing were excluded from the "Medicines,
pharmaceutical products, therapeutic ap-

pliances and equipment" item, and this cost
was divided by the average number of people
per household (2-78) and converted to a

monthly cost.

Table 3 Mean (SEM) monthly health service usage rates, per 1000 men

Health service Age group (y) All ages combined

20-29 30-39 40-49 50-59 60+

Hospital admissions: 8-9 (0 01) 8-0 (0-01) 9-9 (0 01) 15-9 (0 02) 29-1 (0-02) 14-1 (<0 01)
Public hospital bed-days 33-0 (3-86) 26-2 (2-56) 46-2 (5-49) 94-8 (7 40) 225-0 (4-61) 76-1 (1-44)
Private hospital bed-days 6-5 (3-75) 6-3 (2-66) 9-7 (3-71) 18 1 (9-45) 46-7 (7-23) 16 7 (1 97)

Casualty/outpatient visits 59-5 (<0-01) 46-2 (<0 01) 43-5 (<0-01) 55-3 (<0-01) 112-9 (<0 01) 48-1 (<0 01)Consultations with a doctor 420-9 (0-16) 432-2 (0-17) 496-1 (0 20) 651 8 (0 28) 925-9 (0-24) 570-0 (0-06)Consultations with a dentist 130 6 (0 10) 153-1 (0-11) 162-9 (0-12) 161-5 (0-17) 139-2 (0-12) 148 0 (0-03)
Consultations with other health
professionals:

Chiropractor 44-9 (0-5) 58-4 (0-5) 47-1 (0-5) 53-9 (0-8) 20 5 (0-3) 47-4 (0-08)Osteopath * * * * 1-7 (0-01)
Naturopath 7-1 (0 1) 5-3 (0 1) 4-0 (0 1) * 30 (0-1) 7-2 (0-03)Herbalist * * * * * 09 (0-01)Acupuncturist 2-2 (0 1) 4 8 (0 1) * 91 (0-2) 5-8 (0-03)
Dietician * 30 (0-1) 2-6 (0 1) * 35 (0-1) 3-4 (0 02)Optician 21-1 (0 2) 30-2 (0-3) 28 2 (0-2) 46 7 (0-3) 62 9 (0 3) 38-4 (0-04)
Physiotherapist 71-4 (0-6) 59-2 (0 5) 62-6 (0-6) 67-5 (0-9) 97-3 (0-3) 72-3 (0 10)
Psychologist 4-3 (0 1) 4-0 (0 1) 3-6 (0 1) 3-9 (0-2) 0-0 (0 0) 7-5 (0-05)Social worker 2-9 (0 1) 2 4 (0-1) 5-1 (0 1) * 46 (0 1) 4 5 (0-02)Chiropodist/podiatrist 3-7 (0-1) * 32 (0 1) 8-6 (0-2) 31 5 (0-2) 11-7 (0-03)Nurse 8-1 (0-1) 5-0 (0-1) 2-8 (0-1) 7-5 (0 2) 63-5 (0 2) 23-7 (0-08)Prescribed medication 352-3 (7-9) 453-2 (8-1) 635-0 (8-8) 910 9 (9-6) 1404 3 (5-4) 757-9 (3-0)

* Estimate not given by Australian Bureau of Statistics as sample responding too small.
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Table 4 Mean (SEM) length of stay in hospital

Age group (y) Days in hospital

Public hospital Private hospital

20-29 4 9 (0 04) 2-9 (0 04)
30-39 4-4 (0 03) 3-1 (0-03)
40-49 6-2 (0 06) 3 9 (0 04)
50-59 8-0 (0 06) 4-6 (0 07)
60 plus 10-3 (0-03) 6-4 (0 04)
All ages combined 7-6 (0-01) 4-7 (0 02)

Information about variability of the unit costs
used in this study was not available. Standard
errors reported for the monthly costs are there-
fore simply the standard errors of the rates
multiplied by the cost per service. Standard
errors could not be calculated for investigation
costs from the data supplied by the Health
Insurance Commission. For non-prescription
medications, standard errors were available
from the health expenditure survey. Sensitivity
analyses were carried out by varying some as-

sumptions and repeating calculations with
health service usage and costing data from
alternative sources.

Results
Table 3 shows the mean monthly health service
usage rates per 1000 men. As would be ex-

pected, the use of most hospital and medical
services was higher for the older age groups.
Hospital admission rates increased dra-
matically after age 50 years. However, men

aged 20-29 years had a higher rate of use of
casualty/outpatient facilities than other men,
except those aged 60 and over. Both the young-
est and oldest age groups had lower rates of
dental consultations than the other age groups.
Of the other health professionals listed in

table 3, physiotherapists, chiropractors, and

opticians were the most frequently consulted.
Unlike hospital and medical services, rates of
consultations with other health professionals
generally did not increase with age. The num-

ber of prescribed medications per month also
increased with age, from 0 3 per month for a

20-29 year old man to 1-4 per month for men
aged 60 and over.

Table 4 shows the mean length of stay in

hospital for each age group, for public and
private hospitals. Lengths of stay were shorter
in private than public hospitals and, for both
types of hospitals, were longer for men aged
40 and over than for younger men. The number
of private hospital bed-days per month was

substantially less than the number of public
hospital bed-days per month (table 3), for all
age groups.
Mean monthly health service costs are shown

in table 5. The average total health service cost

per month for adult Australian men was $103.
Costs increased with age from about $60 per
month for 20-39 year old men to approximately
$213 per month for men 60 and over. Overall,
hospital admission costs comprised ap-
proximately 40% of costs, and casualty/out-
patient visits, consultations with a doctor, and
prescribed medications comprised a further
10%, 13%, and 12%, respectively. The oldest
age group had the highest dental costs, although
their rate of use of dental services was lower
than most other age groups. These men re-

quired more expensive services when they vis-
ited the dentist (for example, dentures, bridge
work, major restorations).

SENSITIVITY ANALYSES

The sensitivity of our final cost estimates to

assumptions about hospital inpatient utilisation
was investigated in two ways. First, we used

recently published HUCS data on hospital sep-
aration rates, which are equivalent to admission

rates, and lengths of stay.'2 (Our previous cal-
culations used HUCS data only to estimate
the unit costs of hospital services.) Hospital
separation rates derived from the HUCS were

higher than the estimates we derived from the

NHS (15 5 versus 14 1 per 1000 men per

Table 5 Mean (SEM) monthly health service costs, 1991-92 ($Aus)t
Health service Age group (y) All ages combined

20-29 30-39 40-49 50-59 60+

Hospital admissions:
Public hospital 13-61 (1-61) 10-80 (1 70) 19 06 (2 28) 39-14 (3 08) 92-83 (1-92) 33-16 (0 60)
Private hospital 3-06 (1-72) 2-93 (1-22) 4-58 (1-71) 8-51 (4 35) 21 92 (3-33) 7-85 (0 90)

Casualty/outpatient visits 8-59 (0-03) 6-68 (0 02) 6-29 (0 02) 7-99 (0-03) 16-31 (0 02) 10-07 (0-01)
Consultations with a doctor 9-34 (<0-01) 9-60 (<0-01) 11-01 (<0-01) 14-47 (0-01) 20-55 (0-01) 12-65 (<0 01)
Consultations with a dentist 7-38 (0-01) 8-83 (0-01) 10-21 (0-01) 11-69 (0-01) 12-98 (0-01) 9-79 (<0-01)
Consultations with other health
professionals:

Chiropractor 1-26 (0 01) 1-63 (0 01) 1-32 (0 02) 1-51 (0-02) 0-58 (0-01) 1-33 (<001)
Osteopath * * 007 (<0 01)
Naturopath 0-28 (<0-01) 0-21 (<0-01) 0-16 (<0-01) 0-12 (<0 01) 0-29 (<0 01)
Herbalist * * * * 004 (<0 01)
Acupuncturist 0-08 (<0 01) 0-17 (<0 01) 0-32 (0 01) 0 20 (<0 01)
Dietician 0-13 (<0 01) 0-11 (<0 01) 0-15 (<0 01) 0 14 (<0 01)
Optician 0-53 (<0 01) 0-76 (0-01) 0 70 (<0 01) 1-17 (0-01) 1-57 (0-01) 0-96 (<0 01)
Physiotherapist 2-43 (0-02) 2-01 (0-02) 2 13 (0-02) 2-29 (0-03) 3 31 (0-01) 2-46 (<0 01)
Psychologist 0-29 (0-01) 0-26 (0-01) 0-24 (0-01) 0-26 (0-01) 0 49 (<0 01)
Social worker 0.05 (<0-01) 0-04 (<0-01) 0-09 (<0-01) 0.00 (<0 01) 0-08 (<0-01) 0-08 (<0-01)
Chiropodist/podiatrist 0-13 (<0 01) * (<0.01) 0 11 (<0-01) 0-29 (0-01) 1-07 (0-01) 0 40 (<0 01)
Nurse 0-15 (<0 1) 0-90 (<0-01) 0-05 (<0-01) 0-14 (<0-01) 1-20 (<0-01) 0-45 (<0-01)

Investigations 2-87 (n/a) 3 70 (n/a) 5 20 (n/a) 8-88 (n/a) 11 87 (n/a) 6 12 (n/a)
Medications:

Prescribed 5-85 (0-13) 7.53 (0-13) 10-55 (0-15) 15-13 (0-16) 23-33 (0 09) 12 59 (0 05)
Not prescribed 4-42 (0-18) 4-42 (0-18) 4-42 (0-18) 4-42 (0-18) 4-42 (0-18) 4-42 (0-18)

Total 60-31 (2 37) 59 79 (1-64) 76-24 (2 86) 115-88 (5 33) 212-61 (3 85) 103-55 (1-10)

t Due to rounding, multiplication of the rates in table 3 by the costs in table 2 will not necessarily give the costs above.
* Estimate not given by ABS as sample responding was too small.
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month, but length of stay estimates were lower
than ours for both public and private hospitals
(5-7 versus 7-6 days and 3-8 versus 4-7 days,
respectively). These differences could be due
to inaccuracies or deficiencies in the HUCS
(noted by the report's authors),'2 or the fact
that HUCS rates relate to males of all ages,

whereas ours relate to men aged 20 and over.

However, when cost calculations were repeated
with the HUCS estimates, total monthly costs

decreased by only 6-8% (from $103 to $96).
Second, our simple method of calculation over-

estimated mean lengths ofhospital stay, as these
were based on the midpoints of the intervals
in the NHS tabulations. A more complicated
method, which involved fitting a Weibull dis-
tribution, gave slightly lower mean lengths of
stay (7-2 versus 7-6 days and 4-2 versus 4-7 days,
respectively). However, use of these revised
estimates had little impact on baseline cost

estimates, which were reduced by 2-4%.
The AIHW recently estimated that Aus-

tralians obtained 8-9 prescriptions per person
during 1990-91,'3 a similar figure to the annual
rate of 9 1 prescriptions per man that can be
inferred from our table 3 (for all ages com-

bined). Use of the AIHW rate in our cal-
culations would reduce monthly prescription
costs by 2%, and total costs by only 0-2%.

Spencer reported annual dental service costs
ranging from $119 to $245."4 Our estimate of
about $10 per month ($120 per year) lies at

the low end of this range. However, repeating
our calculations with Spencer's maximum cost
estimate increased the total baseline cost by
only 10%.

Discussion
This study used existing information sources

to provide a detailed description of the use of
health services by Australian men, and the
resulting costs. Although our estimates were

based on selfreported health service usage data,
and involved a number of assumptions and
approximations, the sensitivity analyses we re-

port suggest that our results are robust. No
data were available with which to compare our

estimates of total health service costs. The
household expenditure survey reports out-of-
pocket expenses, and would therefore include
only the patient contribution for prescribed
medications, doctor consultations, and other
services. In some settings, health insurance
premiums would provide an indication of ex-

pected health care costs, but this is not the case

in Australia due to the complexities of health
care financing.
The service usage rates, from which costs

presented in this paper were calculated, were

derived from interviews with a sample of men,
some ofwhom may have had HIV infection or

other illnesses of interest in a costing study.
Therefore, the costs we present are estimates

of the average monthly health care costs, C,
for the population, and are suitable estimates
of average baseline costs, CB, only when the
prevalence of the disease of interest is low. As
mentioned above, this work was motivated by
a study of HIV infection, which is rare in

Australia, probably affecting around 1 in 575
adult men at the time of the NHS. " This
suggests that, of the 18 160 men aged 20 and
over in the NHS, around 32 were HIV infected,
assuming that having HIV infection did not
alter a man's chances of being included in the
sample. In fact, it is likely that the chance of
selection for the NHS was lower for men with
advanced HIV infection, who were more likely
to be hospitalised. Hence, probably fewer than
32 men with HIV infection participated. Our
cost estimates are therefore acceptable es-
timates of baseline costs in the context of HIV
infection, and subtraction of these costs from
the costs of caring for infected men should
therefore provide good estimates of the costs
attributable to HIV infection. However, a fur-
ther adjustment based on disease prevalence,
as indicated in the methods section, would
be necessary to estimate the attributable costs
of more common conditions, such as cardio-
vascular disease or osteoarthritis in older men.
One of our objectives was to investigate

whether concern about adjustment for baseline
costs is justified when estimating the health
care costs attributable to HIV infection. In a
separate study, we estimated that the mean
monthly cost of health care for men with HIV
infection was $331 when disease was asympto-
matic, increased to $677 per month when the
CD4 cell count (an indicator of disease pro-
gression) dropped below 500 x 106/1, $1372
per month when the CD4 count dropped below
200 x 106/1, and $7099 per month when AIDS
developed.'6 In contrast, in the study reported
here, the mean cost of health care for men of
the same average age (38 years) was about $60
per month (table 5). Therefore, baseline costs
represent around 18% of gross costs in the
asymptomatic phase of HIV infection, 9% of
gross costs when disease progresses to a stage
when antiretroviral drugs are often prescribed,
and less than 1% once AIDS is diagnosed.
Failure to adjust for baseline costs when es-
timating health care costs in the early phase of
HIV infection would result in fairly substantial
overestimation of the cost of illness, whereas,
in the terminal stage of infection, health care
costs are several orders of magnitude higher
than for men of the same age without AIDS,
and gross costs are very close to attributable
costs.
A similar pattern was reported in an Am-

erican study ofhealth care costs for women with
breast cancer. 17 The study used the continuous
medicare history sample file, a comprehensive
record of health care costs and diagnoses for a
sample of Medicare beneficiaries. Costs at-
tributable to breast cancer were estimated by
subtracting costs for a sample of women with-
out breast cancer from costs for an age-matched
sample with breast cancer. Baseline costs rep-
resented about 10% of gross costs during initial
therapy and in the terminal phase of illness,
but around 50% of gross costs during the
"maintenance" period between these two
phases.

Estimation of baseline costs is more easily
and directly achieved with databases such as
the continuous medicare history sample file;
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adjustment for the prevalence of disease is
unnecessary. However, similar databases do not
exist in Australia, or, as far as we are aware,
other countries, and Medicare coverage in the
United States is mainly restricted to people
aged 65 years and over, limiting the use of this
database for estimation of baseline costs.
The final issues we consider are the gen-

eralisability of our method and results. It would
be unwise to assume that the actual costs we
report here are similar in other countries, in
view of the large and well recognised in-
ternational differences in health care ex-
penditure per capita and as a percentage of
gross domestic product, even between de-
veloped countries. However, health surveys
similar to the NHS are conducted in other
countries - the national health interview survey
in the United States being one example. 8 Base-
line costs could therefore be calculated fairly
easily in other settings by deriving health service
utilisation rates from local survey data and then
linking rates with cost estimates, as we have
described in this paper.

In summary, we have described a simple
method for estimating average health care costs
from routinely collected data, which could be
applied in other countries with similar health
surveys. These costs are suitable estimates of
baseline health care costs when the disease of
interest is rare, and can be subtracted from
disease-specific costs to estimate attributable
costs. They can also be used to estimate at-
tributable costs when the disease of interest is
not rare, with a simple adjustment based on
prevalence. Consideration of baseline costs
may be crucial when estimating attributable
costs for chronic conditions, but is unlikely to
be important for terminal phases of illness.

Appendix
ESTIMATION OF HEALTH SERVICE USAGE RATES

FROM NHS DATA

The mean number of hospital admissions per
man per month was calculated by multiplying
the number ofmen in each category of"number
of hospital admissions in previous 12 months"
by the number of times admitted, summing
these figures, dividing by 12, and then dividing
by the number of men in the age group. The
category "five or more admissions" was re-
garded as five. The mean numbers of hospital
bed-days per man per month for public and
private admissions were estimated by first cal-
culating the average length of stay for each
hospital type from data on most recent ad-
mission, assuming that the length of stay was
the midpoint of the boundaries for each dur-
ation of hospital stay category, and then mul-
tiplying by the admission rates per month,
assuming that the proportion of all hospital
admissions that were public was the same for
previous admissions as for the last.
The average monthly rates for visits to cas-

ualty/outpatients and consultations with other
health professionals were calculated in a similar
manner to the hospital admission rates. The
number of visits or consultations in the last
two weeks was multiplied by 2 17 to estimate

monthly rates. The category "four or more"
visits was treated as four visits.
Two types ofinformation were available from

the NHS to enable estimation of consultation
rates: the time since most recent visit and, for
men who had visited the doctor in the previous
two weeks, the number of visits in the last two
weeks (table 1). For the group of men who had
visited a doctor in the previous two weeks, the
average time between visits was calculated from
the number of visits, and the average rate of
consultations was calculated as the inverse of
the average time. For men who had not visited
the doctor in the previous two weeks, the av-
erage time between consultations was es-
timated to be twice the time since last
consultation (which in turn was taken to be
the midpoint of the time interval used in the
NHS tables), and the average consultation rate
was taken to be the inverse of this time. The
consultation rate for each age group was then
calculated as the weighted average of these
rates for the two groups of men.

Rates for consultations with a dentist were
calculated in a similar manner to the doctor
consultation rates, except that information
about the number of visits in the last two weeks
was not available. We assumed that men who
had visited the dentist in the last two weeks
had only one consultation in that period.
The proportion of men in each age group

who took a course of each type of medication
(table 1) in a month was estimated by dividing
the number of men who reported use of that
medication in the previous two weeks by the
number of men in the age group and mul-
tiplying by 2 17 (to convert to a monthly fig-
ure). The rate of prescribed medication use
was estimated by multiplying this rate by the
proportion ofmedication that was either always
or sometimes taken on prescription or doctor's
advice, and summing over the medication
types.
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