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Abstract
Background: Determining the direct cost of providing medical
care to patients with HIV/AIDS is important for both short-term
and long-term decision-making and for appropriate resource allocation. We aimed to categorize and measure the direct costs
of medical care provided to the entire HIV-positive population
receiving care in southern Alberta between 1995 and 2001.
Methods: We collected all patient-specific direct costs including
the cost of pharmaceutical drugs (HIV and non-HIV drugs),
outpatient care (including physician costs and laboratory testing), inpatient (in-hospital) care and home care (acute, longterm, palliative) from primary sources for all patients between
April 1995 and April 2001. We determined cost per patient
per month (PPPM) adjusted to 2001 Canadian dollars.
Results: Since 1995, the direct cost of providing medical care to
patients with HIV/AIDS has increased primarily as a result of
increased antiretroviral drug costs both in absolute and in
PPPM terms. Mean PPPM expenditures increased from $655
in 1995/96, that is, before the use of highly active antiretroviral therapy (HAART), to $1036 in 1997/98 when HAART was
widely used. During the following 3 years, mean overall
PPPM costs remained stable. Antiretroviral drugs accounted
for 30% ($198 PPPM) of the total cost in 1995/96 increasing to
69% ($775 PPPM) in 2000/01. Inpatient, outpatient and home
care costs decreased in both percentage and cost PPPM between 1995/96 and 2000/01 from 26% to 10%, 27% to 14%
and 8% to 3% respectively.
Interpretation: The cost of providing medical care to HIV-positive
patients continues to increase, although the burden of costs is
distributed differently from before the introduction of HAART,
with the costs of drug therapy offsetting the costs of inpatient
care and home care. Careful consideration of all aspects of direct costing data is needed when any health economic policy
issues are examined.
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D

etermining the direct cost (i.e., the health care resources used) of providing medical care to patients
with HIV/AIDS is important for both short-term
and long-term decision-making and for appropriate resource allocation. The changing nature of the HIV epidemic, as well as the introduction of highly active antiretroviral therapy (HAART) and frequent adjustments in
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management protocols when using this therapy, mandates
continuous monitoring of resources used if accurate projections are to be employed to support both optimal care and
prevention programming. Studies of the direct costs of
HIV care vary with regard to areas such as the time frame
of the work, context of health care delivery, extent of costs
examined, methodologies used for data collection and the
population studied.1–12 Many studies rely on costing information reported by the patient. Because it is difficult to
collect sustainable data, studies often report costs that are
3 or 4 years old, do not reflect current needs or trends and
cannot be used on an ongoing basis.
In 1989, the government of Alberta established the
Southern Alberta Clinic (SAC) to provide multidisciplinary, centralized outpatient HIV care. Regardless of a patient’s place of residence within southern Alberta, the
SAC provides sole access to provincially funded antiretroviral drugs, viral load testing and CD4 lymphocyte subset
monitoring, as well as offering research access and specialty/subspecialty services. Since 1990, a computerized
database has been used for the explicit purpose of collecting comprehensive clinical, epidemiologic and socioeconomic information used in the care of each patient. This
offers both the data and the framework for detailed costing analysis.
In southern Alberta, the SAC program, all inpatient care
and all public home care programs fall within the regional
budget. Referrals to community-based home care programs
and applications to public and private disability programs
are usually made through the SAC. Detailed per patient
costing within each portfolio is available. These links to
other service providers allow a virtually complete per patient history of HIV-specific health care and associated direct costs to be generated on an ongoing basis.
We established a comprehensive costing data system
from primary rather than secondary sources for the entire
population living with HIV/AIDS in southern Alberta between April 1995 and April 2001. This direct costing information reflects a “real world” clinical setting and is designed to be sustainable to allow for its ongoing use. We
then used this to establish the direct costs of caring for all
people with HIV and AIDS within our universal health
care system.

Costs of medical care for patients with HIV/AIDS

Methods
We established the cost of providing health care (i.e., neither
the “indirect” nor the “social” costs) to patients with HIV within a
regional population. The data to evaluate these costs are comprehensive. Because of Canada’s socialized health insurance system,
we are able to obtain information on the costs of all interventions
and pharmaceutical drugs. Since these costs reflect payments for
both variable and fixed factors (such as hospital infrastructure),
our cost estimates should be interpreted as reflecting average, as
opposed to variable or marginal, costs of providing care. We have
followed the methodology suggested by Graves and colleagues.13
All individuals over 15 years of age who had received any HIV
care between April 1995 and April 2001 were included in our
study. As of Apr. 1, 2001, 662 patients were receiving care for
HIV; 86% lived within Calgary. Ninety-three percent of HIV
care is provided at the central clinic, whereas 7% of patients receive care at the local STD (sexually transmitted disease) clinic or
in local correctional facilities. Data for patients who either moved
out of the region or died are included for the period of their residence in southern Alberta.
Consistent with the recommendations of Drummond and colleagues14 and the Canadian Coordinating Office for Heath Technology Assessment (CCOHTA),15 direct costs were divided into 4
broad categories: drugs, outpatient clinical care (including physician and laboratory costs), inpatient hospital care and communitybased home care. They incorporate the standardized framework
recommended by Tolley and Gyldmark16 for the identification
and evaluation of costs.
In a series of studies approved by the University of Calgary
Conjoint Medical Bioethics Committee, health care use data have
been collected monthly for SAC patients since early in 1995. Drug
costs and laboratory use and outpatient care costs were derived directly from the SAC database. Home care and hospital costs incurred by our patients were identified by crossreferencing and supplied by the other health services within our region. Services and
their costs incurred outside our region were budgeted at “inregion” rates. Unit service costs were calculated from SAC financial information or supplied by other health service providers as
appropriate. All unit costs are market values except in the case of
inpatient and home care services, which are charge data, namely,
standard costs that are charged by public institutions for care. All
costs were determined using the all-items consumer price index
(CPI), as provided by Statistics Canada, and are reported in Canadian dollars adjusted for inflation to 2001.
Cumulative yearly costs were calculated by summing all costs
incurred by patients who used the service during the study period
and adjusting for inflation. Mean cost per patient per month
(PPPM) was used as a relative comparative measure in order to
accommodate the increasing patient population receiving care at
the SAC. Cost PPPM was determined by multiplying service use
by unit service cost and dividing by the total number of patient
months in follow-up during the year.
Drug costs include both antiretroviral (ARV) and nonantiretroviral drugs. ARV drugs are purchased wholesale from manufacturers and are dispensed through the SAC pharmacy. These
drug costs were calculated on a per day basis determined by the
drug, dose and dosing frequency. The dispensing fee for pharmacists is incorporated in the SAC operating budget and is included
here in the outpatient care costs. Research drugs provided free by
a pharmaceutical company–sponsored protocol were included at
eventual market cost.

Nonantiretroviral drugs include other antiviral, antibiotic and
antifungal drugs and other licensed drugs that are primarily used
to treat opportunistic infections and other HIV problems, such as
drug side effects, in addition to non-HIV related conditions.
Non-ARV drugs prescribed either by physicians at the SAC or by
the patient’s family physician were entered into the central database along with the dosage and start/stop dates of the drug. NonARV drug costs were generated from wholesale costs and average
commercial markups.
In our framework, outpatient care costing for each patient includes the cost of all SAC visits, the cost of visits to HIV-related
specialists, the cost of reported family physician and other physician visits, and the costs of all laboratory testing. Researchassociated costs are also included when they offset usual clinic care
costs.
The cost of laboratory tests, including all HIV-related laboratory tests (CD4 cell count, viral load determination, serologies and
chemistry, as well as other tests that are usually ordered on our regular standardized schedule), was obtained directly from the regional
diagnostic laboratory and provincial laboratory services. Costs were
calculated as cost per test per patient. The cost of genotypic HIVresistance tests was not included, because resistance testing was not
a funded or widely accepted test in Canada during the study period.
Inpatient care costs were obtained directly from Calgary
Health Region’s Patient Activity and Costing System (PACS) by
crossreferencing our patient database with PACS. It includes the
costs associated with inpatient stays as well as emergency department visits in the hospitals. All admissions to hospital for patients
with HIV were included regardless of admitting diagnosis. Mean
costs for all hospital admissions were categorized into whether the
most responsible diagnosis was for an HIV-related or non-HIVrelated condition. Inpatient care costs were calculated by this system on a per patient per day basis based upon the length of the stay
in hospital. Costs include both the direct costs associated with patient care (i.e., supplies, equipment, salaries, nursing supervision,
and laboratory and diagnostic testing) and indirect costs associated
with hospital overheads (i.e., administration and support services).
Because PACS does not include physician fees, the estimated costs
of chart review and inhospital physician visit and consultation were
calculated based on a mean per patient per day cost of $125. The
cost of all medications for hospital inpatients excluding ARV drugs
that are in the SAC budget are included in inpatient care costs.
When direct costing data were not available for the occasional patient admitted elsewhere in southern Alberta, but outside our regional costing system, a mean cost of $756 per day was used for a
patient with a primary diagnosis of HIV, and $685 for other diagnoses based on the mean daily costs within our region.
The cost of community-based home care includes the cost of
nursing surveillance for all 3 categories of service offered: acute,
long-term and palliative. It excludes the cost of drugs that are captured in the clinic database. Costs were obtained on a per patient
basis directly from primary sources through the Calgary Region
Home Care Program and were calculated on a per day basis based
on the length of stay and the services provided.

Results
Sociodemographic, clinical and treatment characteristics
of the study population are presented in Table 1. The
number of people being treated for HIV/AIDS in southern
Alberta increased from 453 in 1995/96 to 654 in 2000/01.
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In the same period, this population became more diverse,
with a greater proportion of females (8% to 13%) and
older individuals (33% to 49% aged > 40 years). In
1995/96, 71% of people with HIV/AIDS reported their
risk category as being MSM (men who have sex with men),
whereas in 2000/01 only 58% did. The proportion of individuals in the risk categories of having heterosexual sex and
practising injection drug use increased from 10% and 15%
to 17% and 22% respectively from 1995/96 to 2000/01.

Mean CD4 cell counts increased from 300 × 106/L for all
patients in 1995/96 to 448 × 106/L in 2000/01; fewer patients had AIDS (12% versus 3%). The number of patients
with ARV regimens containing 3 or more drugs increased
from 23% to 62%, whereas the proportion of patients not
receiving ARV therapy also increased from 26% in
1996/97 to 36% in 2000/01 reflecting decreasing use of
monotherapy and dual therapy.
Mean costs PPPM for each costing category are listed in

Table 1: Sociodemographic, clinical and treatment characteristics of patients with
HIV/AIDS in southern Alberta, 1995–2001
Fiscal year; % of patients*
Characteristic

1995/96
n = 453

Patient months†
5550
Male sex
92.0
Age > 40 yr
33.0
Risk category
MSM
71.0
Heterosexual sex
10.0
IDU
15.0
Other
4.0
Mean CD4 count
(and SD), × 106/L
300 (229)
With AIDS
12.0
No. of ARV drugs per regimen
0
35.0
1–2
42.0
3
22.0
≥4
1.0
% of ARV drug use by class
NRTI
93.0
NNRTI
0.0
PI
7.0

1996/97
n = 484

1997/98
n = 551

1998/99
n = 598

1999/2000
n = 631

2000/01
n = 654

5634
91.0
35.0

6278
91.0
39.0

6853
89.0
43.0

7503
88.0
45.0

7755
87.0
49.0

66.0
13.0
18.0
3.0

64.0
14.0
19.0
3.0

60.0
16.0
21.0
3.0

59.0
16.0
21.0
4.0

58.0
17.0
22.0
3.0

355 (241)
4.0

388 (240)
2.0

423 (274)
4.0

431 (278)
4.0

448 (282)
3.0

26.0
19.0
52.0

30.0
12.0
50.0

32.0
5.0
53.0

36.0
3.0
49.0

36.0
2.0
48.0

3.0

8.0

10.0

12.0

14.0

81.0
0.2
19.0

77.0
4.0
19.0

77.0
6.0
17.0

68.0
16.0
16.0

66.0
18.0
16.0

Note: MSM = men who have sex with men, IDU = injection drug user, SD = standard deviation, ARV = antiretroviral, NRTI = nucleoside
reverse transcriptase inhibitors, NNRTI = non-nucleoside reverse transcriptase inhibitors, PI = protease inhibitors.
*Unless stated otherwise.
†Patient months refers to the cumulative number of months patients are followed during the time before being lost to follow-up or death.

Table 2: Mean cost of medical care per patient per month (PPPM) by cost category
2001 Can$
Cost category
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1995/96

1996/97

1997/98

1998/99

1999/00

2000/01

All drugs
ARV drugs
Non-ARV drugs
Outpatient care
All inpatient care
HIV-related
Non-HIV-related
Home care

258
198
60
175
168
113
55
54

477
420
57
194
137
68
69
45

750
691
59
157
96
31
65
33

816
765
51
167
106
37
69
22

821
774
47
157
110
64
45
19

815
775
40
154
117
65
52
33

Total mean PPPM

655

853

1036

1111

1107

1119
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Mean PPPM cost, $

Table 2 and shown in Fig. 1. The largest increase in mean
costs occurred between 1995/96 and 1998/99 when HAART
was introduced and implemented on a widespread basis.
Total mean costs rose from $655 to $1111 PPPM, an increase of 70%. Mean costs PPPM have increased by less
than 1% since 1998.
Mean PPPM costs for all drugs increased from $258 in
1995/96 to $816 in 1998/99 and had changed very little
through 2000/01. In 1995/96 ARV drugs accounted for
77% of all drug costs and 30% of overall costs, whereas
non-ARV drugs accounted for 23% of drugs costs and 9%
of overall costs. These figures have shifted significantly in
the last 5 years, with ARV drugs accounting for 95% of
drug costs and 69% of total costs in 2000/01. The mean
cost PPPM for ARV drugs in 1995/96 was $198, increasing
to $765 in 1998/99. The increase in mean costs is due primarily to an increase in the number of ARV drugs per regimen (see Table 1). From 1998 to 2001, the mean cost
PPPM for ARV drugs remained largely unchanged. The
cost of non-ARV drugs decreased from a mean of $60 per
patient month in 1995/96 to $40 in 2000/01.
Outpatient care costs, including both visits to the SAC
and to physicians outside the clinic, decreased from 27% of
total costs in 1995/96 to 14% in 2000/01. Mean clinic outpatient care costs PPPM decreased from $175 in 1995/96
to $154 in 2000/01.
Total inpatient care costs were $168 PPPM in 1995/96,
accounting for 26% of total direct HIV costs. The cost
PPPM for our patients with an HIV-related admitting diagnosis was twice as high ($113 v. $55) as that for patients
with another diagnosis. By 1997/98 total inpatient care
costs decreased to $96 PPPM, with costs for patients with
an HIV-related admitting diagnosis decreasing to $31
PPPM, which was less than half of the cost PPPM for indi-
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Fig. 1: Mean cost of medical care for patients with HIV/AIDS
per patient per month (PPPM) by cost category.

viduals with other diagnoses. In 2000/01, however, inpatient care costs increased to $117 PPPM, with costs per
month for HIV-related diagnoses accounting for 56% of the
total cost. This increase is driven by the high in-hospital
costs of a small number of patients whose initial HIV diagnoses were made during a lengthy stay in hospital.
Home care costs accounted for 8% of the total direct
care costs of HIV medical care in 1995/96 and decreased to
3% in 2000/01. The cost PPPM decreased from $54 in
1995/96 to $33 in 2000/01.

Interpretation
We found that the direct per patient costs of providing
medical care for HIV-positive patients increased significantly from 1995 to 2001, primarily because of the widespread implementation of HAART. In 1995/96 the mean
cost PPPM was $655, with drug costs accounting for 39%
of total costs. By 1998/99, the mean cost PPPM increased
to $1111, with drug costs accounting for 73% of total costs.
From 1998/99 to 2000/01, the mean cost PPPM remained
relatively unchanged. Part of the increased costs of
HAART have been offset by decreased costs elsewhere
(e.g., admissions to hospital, palliative home care), reflecting the improved physical health of our patients and the
decreasing need for close medical supervision. This is indicated by an increase in the mean CD4 lymphocyte count in
our active patients at year’s end from 300 × 106/L (15%) in
1995 to 448 × 106/L (24%) in 2001, which is accepted as a
marker of improved health and decreased risk of HIVrelated medical problems.
Our study found 2 significant patterns in the direct costs
of medical care given to HIV-positive patients since 1995.
The first is the predicted increase in costs associated with
HAART as a result of an increased number of drugs per
regimen and the cost of individual agents. Because of the efficacy of HAART, the costs of inpatient care, home care and
drugs for managing HIV-related illness have decreased.
The second pattern remains more problematic. Total
costs for medical care, including the cost of drugs PPPM,
appear to have stabilized during the past 3 years. Changing
medical practices such as delaying the onset of therapy,
treatment interruptions and multidrug regimens for resistant viruses may have differentially affected costs.17,18 We
identified 3 trends that affect direct costs (Table 1): fewer
patients are receiving ARV therapy, patients on ARV therapy are receiving more drugs per regimen and patients are
“healthier,” using an overall increase in mean CD4 cell
count as a proxy for improved health. The combination of
these trends cumulatively may have produced the stability
seen in PPPM costs when the population is viewed as a
whole. This costing framework will allow these cost drivers
to be assessed separately.
The costing data have been generated from the HIV
epidemic in southern Alberta. Costs may vary with differing epidemic profiles, as well as by the differing models of
CMAJ • JULY 22, 2003; 169 (2)
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providing inpatient and outpatient HIV services from
province to province within Canada. Costs reflect only the
time period described here and can only assist in broadly
predicting future directions in costing trends. Various characteristics of the HIV epidemic in general, changing guidelines for HAART regimens and the use of new technologies such as resistance testing will all influence future costs.
We have not looked at the cost-effectiveness and the impact of HAART on productivity that has been reported
elsewhere;19,20 however, the costing data presented in this
study are comprehensive and accurately reflect the direct
costs of providing medical care over the studied time period, because they are derived from primary costing data
and not from self-reported costs provided by the patient.
Changes in treatment regimens (e.g., treatment interruptions) and patients lost to follow-up (i.e., moved or died)
are accounted for.
The changing nature of both the sociodemographic profile of the HIV epidemic and treatment decisions affect the
short-term and long-term costs of the treatment and management of HIV care. Careful consideration of these trends is
needed when any health economic policy issues are examined.
This article has been peer reviewed.
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