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Abstract

Objective: To evaluate the costs and cost-effectiveness of home-care
assistance (HCA) as an alternative to hospital-based care only for patients
with AIDS (PWA).
Design: A 6-month prospective study. Use of resources by a control group
of PWA receiving ordinary hospital-based care (OC group) was compared
with that by a random group of PWA who, in addition to hospital care, were
also receiving home care (HC group).
Setting: Home- and hospital- based care for PWA in Vicenza, Italy.
Patients: HC group selection was based on eligibility criteria for severity of
illness, home location and economic and family support. Ten of the PWA
satisfying all eligibility criteria were randomly allocated to the HC group.
The control group consisted of 32 PWA lacking one or more of the
eligibility criteria.
Intervention: HCA involved the provision of palliative care for PWA by a
multidisciplinary team of caregivers. Hospital-based services covered
inpatient and outpatient services.
Main outcome measure:  The health benefits for HC and OC groups using a
quantitative quality of life measure (the Quality of Well-Being Scale).
Results: Overall health-care cost saving of 6-7%, relative to the OC group,
were predicted for the HC group. Costs per well week were estimated at
US$482 for the HC group and US$791 for the OC group.
Conclusion: Home-care assistance appears to be a cost-effective strategy for
the treatment and care of PWA if strict eligibility criteria are adhered to.

Introduction

The treatment and care of an increasing number of individuals with
AIDS/HIV has imposed additional resource costs on the health services. In
Italy, Ministry of health records dated 30 November 1991 indicated a total
of 11000 AIDS cases and an estimated 100-150 000 HIV-positive
individuals at that time [1].

A small but growing body of research into costs suggests that inpatient
services constitute as much as 90% of the treatment and care costs of people
with AIDS (PWA) [2,3]. Recent research has revealed wide variation between
different social groups in the average lifetime cost of AIDS health care [4]

and the percentage of this related to hospital care [5]. One important recent
trend has been the wider availability of outpatient and community-based
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services, which may reduce unnecessary hospitalizations [5]. In Italy,
approximately three-quarters of AIDS cases are intravenous drug users
(IVDU), with particular socio-economic problems: the majority are
homeless, with few family bonds and no official income; many have been
imprisoned or in trouble with the law.

The Italian national health system was unprepared for the AIDS epidemic;
in the early 1980s the network of infectious diseases departments was not
fully established, and the planned hospital-bed centers not yet operative.
Moreover, no residential facilities other than infectious diseases wards were
available for patients in the late stages of AIDS until 5 years ago. Social
problems associated with IVDU PWA (lack of home, family and economic
support) led to unnecessary hospitalization. The growing number of PWA
and improved survival times led to shortages in available hospital beds.
There was therefore a need for a care package appropriate to chronically and
terminally ill patients. Taking the existing allocation of resources and social
demand into account, the Italian government [6] drew up the National Health
AIDS Plan, the main aims of which were:

1) to increase the number of hospital beds in infectious diseases
department (and to employ correspondingly more caregivers) and to
open new centers;

2) to implement day-care centers;
3) to create residential facilities for PWA without economic and family

support;
4) to activate, whenever possible, home-care assistance (HCA).

Home care is defined in Italian law as “home hospitalization”, that is (1)
quality of care should be identical to that provided in hospital settings, (2)
health personnel (medical and paramedical) employed in the referral
infectious disease department are responsible for home care, (3) other
caregivers involved (family doctors, volunteers, social-care agencies) should
participate under the supervision of consultant doctors of the referral
department and (4) priority is given to chronically and terminally ill PWA.
The principal objective of the law is to limit the use of inappropriate
inpatient services by substituting them with more suitable palliative care for
terminally ill PWA. An initial budget of 200 billion Italian lira was allocated
to this project in 1990 and 60 billion lira budgeted for each of the following
3 years.
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The evaluation of HCA as a standard package of care included three major
objectives:

1) an evaluation of the rules and strategies of the National Health AIDS
Plan;

2) an analysis of the impact of HCA on the patient and the health
service;

3) an assessment of the efficacy and the efficiency of HCA as an
alternative to other treatment or care strategies.

A cost-utility analysis (a method for assessing the efficiency of the use of
health-service resources) was therefore undertaken. “Utility” is a
quantitative expression for subjective health outcomes, such as quality of
life. Here we report the findings of a pilot evaluation of the cost and cost-
utility of an integrated hospital and HCA care package for PWA in the
Vicenza health district, compared with hospital treatment and care only for
PWA at the Infectious Diseases Department of San Bortolo Hospital,
Vicenza.
Vicenza is a town in northeast Italy, with a population of 120 000 and a
relatively high per capita income. The catchments area of the Infectious
Diseases department is the Vicenza health district (750 000 inhabitants
distributed over 2722 Km2). By 31 December 1991 there were 213 Aids
patients and approximately 1000 HIV positive patients resident in the
district. San Bortolo Hospital is a 1300-bed general hospital; a 15-bed ward
in its Infectious Diseases Department is devoted to PWA. An outpatient
clinic for HIV-infected individuals and a hospice offering community care
are also available. In this pilot study we assumed that the type of patient and
the organization of the Infectious Diseases Department of San Bortolo
Hospital were typical of northeast Italy. A high percentage of the patients
were IVDU, which is representative of the pattern of HIV infection in
southern Europe.

Methods

Study design

A prospective study as defined in Scitovsky and Over’s [7]  general criteria
for estimating the cost of care for PWA was performed over a 6-month
period. The use of resources by a group of PWA receiving ordinary, mainly
hospital-based, care (OC group) was compared with that by a group of PWA
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receiving HCA (HC group). The only difference between the two groups
was that in addition to receiving hospital care the HC patients received HCA
[7].

Study population

On 1 July 1990, 68 PWA (median age, 30.9 years) were available for study.
The Severity Classification System for AIDS Hospitalization (SCSAH) [8]

was used to examine and contrast the resource use and illness levels of the
OC and HC groups. The SCAH focuses specifically on AIDS; AIDS
patients are classified into three stages rates (isoseverity groups). In
addition, the SCSAH facilitates comparison of illness levels that vary in
levels of resource use  (isoresource groups) [9]. The following eligibility
criteria were used for the HC group:

1) SCSAH stage 2 or 3 (terminal stage of disease, or heavy motor or
vision deficit, making hospital attendance difficult);

2) Sufficient economic and family support (a family budget three times
higher than the basic social security allowance and at least one
family member caregiver);

3) Residence within 10km of the hospital;
4) Willingness to accept home care.

Because of the study’s limited budget home care was available to only 10
patients. Thus the HC group was randomized according to a random number
table, and the first 10 PWA who satisfied all the enrolment criteria were
accepted. The OC (or control) group consisted of PWA lacking one or more
of the requirement required for the HC group but with comparable SCSAH
stage (i.e. stage 2 or 3)) plus HC-elegible patients excluded from HCA.

The organizational model of home care

The HCA service comprised a multidisciplinary team of caregivers of four
trained nurses, each patient’s family doctor, one psychologist, 10 volunteers,
social workers (where available) and two infectious diseases specialists.
Chemotherapy, parenteral nutrition, blood transfusion and fluids were
administered (if necessary) at home using a tunnel catheter (Port-A-Cath;
Pharmacia Deltec Inc., St Paul, Minnesota, USA).
Our approach, which was based on the principles of palliative care, was
intended to improve quality of life, whenever possible, through symptom
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control. In line with National Health AIDS Plan guidelines, our objective
was to limit the use of inappropriate inpatient services by substituting them
with more suitable palliative care for terminally ill PWA.

Costing methods

The costing model was based on the analytical accounting system in use at
the San Bortolo Hospital. Inpatient and outpatient clinic costs were
estimated using a top-down method [10]. This included a four-step process:

(1) costs from the 1989 San Bortolo Hospital general ledger
(hospital overheads, ancillary services direct inpatient services
and non-inpatient services) were mapped into initial cost centres
(ICC; costs of physically discrete patient or support services, for
example, laboratory, laundry, ward, radiography unit cots,
according to existing hospital accounting schemes);

(2) costs from the overhead cost centres were allocated, on the basis
of individual cost center allocation statistics, to the final cost
centres (FCC);

(3) FCC were adjusted on the basis of the specific inpatient fractions
they contained to exclude any costs for outpatient treatment;

(4) inpatient and outpatient costs within the FCC were allocated to
individual patient on the basis of their relative consumption of
each FCC service. A top-down approach was used because it was
not possible to identify the separate use of the hospital facilities
by PWA and other patients. In contrast, the costs of HCA were
calculated for individual patients.

The costs for PWA in SCSAH stage 1 were estimated in order to produce a
national average cost estimate for hospital-based treatment and care
covering all stages of AIDS. The comparison between HC and OC was
based on an estimate of average costs for PWA in SCSAH stages 2 and 3.
The proportion on time spent in each stage during the observation period
was recorded for each patient.

To obtain cost per person-year, costs calculated during the 6-month
observation period were multiplied by two. All costs are expressed in 1990
Italian lira. In order to compare these costs with estimate from studies in
other countries, we converted them to 1990 US dollars using health-care-
specific purchasing power parities [11]. Analysis of the distribution of costs
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was also undertaken. Costs for hotel and general services were based on
available hospital statistics. Diagnostic examination costs were calculated
on the basis of the national charge system. Real costs were calculated for
ward staff salaries. Treatment items were calculated as 50% of the market
price, which represents the official selling price to the hospitals.

Estimation of costs included only the direct costs incurred by health
services. Direct costs incurred by patients (for example, through travel to
hospital services or additional personal expenses incurred by staying at
home), intangible costs, such as stress and anxiety, and indirect costs to
society (for example loss of productivity) were not estimated. In particular,
we were not able to estimate informal care costs incurred by family
caregivers or volunteers caring for patients at home.

The effect of any error in cost estimation procedures is distributed equally
between the home-care and control patients, and therefore would not be
expected to have any impact on the relative cost-utility outcomes. For this
reason, we did not perform sensitivity analysis.

The cost-utility approach and quality of life assessment

Cost-utility analysis of two or more health programmes enables us to
determine which costs least for a given improvement in quality of life, or
which provides the largest improvement in quality of life for a given cost.
There are several instruments available for measuring quality of life [12]. To
relate economic expenditure to the qualitative change in health-related
quality of life obtained from the HC and OC programmes, we applied the
Quality of Well-Being (QWB) Scale [13].

This method has recently been used, without adaptation, to examine the
cost-utility of zidovudine treatment of PWA [14]. Briefly, the QWB
expresses the benefits and side-effects of a programme in terms of an
equivalent number of complete “well-years” of life. This figure is then
adjusted according to the diminished quality of life produced by a disease or
a disability.

The QWB scale combines preference-weighted measures of symptoms and
functioning to provide a numerical point-in-time expression of well-being
that ranges from zero (for death) to 1.0 (for asymptomatic optimal
functioning), i.e., higher scores represent better health. The well-being of a
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single patient, a group or a cohor over time can be calculated using
appropriate formulae.
Using this system, the number of well-years produced by a programme can
be estimated. Divining the cost of  a programme by well-years it generates
produces a measure of a programme’s cost-utility. Thus, alternative care
programmes can be compared using cost per well-year assessments. To
calculate the QWB value of the HC and OC groups during the study period,
data were obtained at defined times from clinical and nursing records
(individual patient QWB scores were calculated each week by a trained
caregiver using a standard check-list). Given the relatively short-term
survival prospects of PWA, well-years were recalculated as “well-weeks”.

Statistics

Data collection was performed prospectively using all available clinical
documentation. Costs were calculated with specially designed software
using a dBIII Plus database with more than 500 cost items. For QWB
values, repeated measures analysis of variance (ANOVA) was performed
using SPSS.

Results

The final classification of PWA reflects their sociodemographic background
and enables the evaluation of health, economic condition, access to health
services and support from family and friends.

Twenty-eight of the initial 68 (41,2%) PWA in the study were living outside
the Vicenza health district, at an average distance of 26.1 Km. Forty-three
(63.2%) had adequate economic and family support. Forty (58.8%) were in
either SCSAH stage 2 or SCSAH stage 3. However, only 17 (25%) satisfied
all three enrolment criteria. After randomization, 10 were enrolled in the HC
group. Thus the control group consisted of 32 PWA (seven who were HCA-
eligible but were excluded after randomization and 25 who lacked one or
more HC eligibility criteria).

Table 1 shows the baseline characteristics of the 42 PWA in various subset
populations at SCSAH stages 2 and 3. After initially accepting HCA, one
patient in the HC group then refused care, so that only nine patients were
available in this group for final analysis. Two patients in OC left the study
because they were attending other AIDS clinics.
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Home care group Ordinary care (control) group P value*

SCSAH stage 2 3 2 3 2 3

No. patients 4 6 17 15

Median age
in years (s.d)

28
(± 7,5)

31.3
(± 4.8)

30.6
 (± 7,9)

32.5
(± 6.1)

NS NS

Men 2 4 14 13
Women 2 2 3 2

QWB score
(s.d)

0.519
(± 0.1545)

0.5465
(±0.1485)

0.691
(±0.1330)

0.5343
(±0.1057)

NS NS

Risk
Behaviour

(%)

IVDU
7

(70)
20

(67.8)
NS

Heterosexual
1

(10)
5

(8.5)
NS

Homosexual
2

(20)
7

(13.6)
NS

Other
3

(10.1)

Student’s t-test; SCSAH, Severity Classification System for AIDS Hospitalization; QWB
score, Quality of Well-Being score; IVDU, intravenous drug user.

Table 1. Main demographic characteristics of the study population

Patients of both groups were comparable in age, QWB score and risk
category. Seventeen members of the OC and five  of the HC group died
(four of the latter al home).

Table 2 shows measures of resource use for both inpatient (duration of stay,
admission and hospital days) and outpatient (daily admission) clinic use.
Severity of illness accounted for variation in duration of stay: patients in
SCSAH stage 2 tended to spend less time in hospital in both groups. The
overall reductions in duration of stay for the HC group were 68.5 and 46%
at SCSAH stages 2 and 3, respectively. The range of use of the outpatient
clinic differed only for SCSAH stage 3 of the HC group, with a reduction in
daily admission per patient of 31.9%. The average inpatient stays per year in
1990 were estimated to be 30, 36 and 74 days for SCSAH stages 1,2 and 3,
respectively. Home-care health facilities were available throughout the
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study but patients often required periods of care of other kinds. During the 6
months, 74.1 days per patient were spent at home.

Home care group Ordinary care (control) group

SCSAH stage 2 3 1 2 3

Inpatients

No. patients 1 6 7.5 15.3 12.2

Admission by

patient

1 3 2.6 2.5 3.5

Hospital days 6 121 111 288 467

Average DOS 6 20 15 19 37

Outpatients

No patients 16 6 22.1 17.9 13.0

Daily admission 40 41 239 447 143

Admission by

patient

25 7.5 10.8 24.9 11

HCA (days)

Staff time (hours)

Nurse visits

Specialist visits

74.1

33.1

29.1

4.5

*By patient (nine patients received home care). SCSAH, Severity Classification System for
AIDS Hospitalization; DOS, duration of stay; HCA, home-care assistance.

Table 2. Resource utilization

Several important findings emerged from the cost-utility analysis. The
average daily costs of hospital treatment were estimated to be 0.468, 0.466
and 0.501 million Italian lira for stages 1, 2 and 3, respectively. Including
stage 1, cost per patient-year was estimated to be 27.739 million Italian lira
(US$18071). patient- year  cost for SCSAH stage 2 and 3 was 21.888
(US$14259) and 33.546 million Italian lira (US$21854) in the HC and OC
groups, respectively. Thus there was an annual estimated saving of 34.8%
for the HC group, compared with the OC group.
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Home care group Ordinary care (control) group

SCSAH stage 2 3 1 2 3

Inpatients

No. patients 1 6 7.5 15.3 12.2

Admission by

patient

1 3 2.6 2.5 3.5

Hospital days 6 121 111 288 467

Average DOS 6 20 15 19 37

Outpatients

No patients 16 6 22.1 17.9 13.0

Daily admission 40 41 239 447 143

Admission by

patient

25 7.5 10.8 24.9 11

Home care*

HCA (days)

Staff time (hours)

Nurse visits

Specialist visits

74.1

33.1

29.1

4.5

*1990 Italian lira were converted to 1990 US dollars using health-care-specific purchasing
power parities. SCSAH, Severity Classification System for AIDS Hospitalization.

Table 3. Estimated costs per person-year

Cost per person-year in the seven HCA-eligible PWA excluded from HC
assistance after randomization was 25220 million Italian lira; 775 hospital
inpatient days were recorded for this group.

The cost-utility ratio for SCSAH stage 3 patients was US$482 and US$791
per well-week for the HC and OC groups, respectively. Although QWB
scores declined progressively in both groups, an increment in well-being
was detectable in the HC group shortly after the beginning of care (Fig. 1).
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Figure 1. Quality of Well-Being scores: comparison of the home care (♦)
and the ordinary care () groups

Analysis of cost distribution revealed that personnel salaries accounted for
71 and 19.9% of the total expenditure of the inpatient and outpatient clinics,
respectively, for both groups. In the outpatient clinic, most expenses were
associated with direct care of patients. Diagnostic examinations and therapy
accounted for 48.5% and zidovudine for a further 29.5%.

Discussion

The provision of home care is new to the Italian health system. Given the
psychological needs of terminally ill patients, some people in Italy regard
HCA as the most appropriate model of care for PWA. The principle and
practice of palliative care is spreading across medical fields, and it is a
common belief that cost savings and improvement in quality of life can be
achieved by HCA. This awareness, and the knowledge that treatment and/or
care of AIDS patients can be provided in a context other than a hospital
setting, have led the National Health AIDS Plan to emphasize the role of
outpatient care.
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Many factors appear to influence the cost-effectiveness of different models
of care (domiciliary, residential and hospital-based). Studies conducted in
other countries have demonstrated clearly that the efficacy, efficiency and
cost of home care correlate directly with level of physical disability or
dependence [10]; thus, HCA is more cost-effective at a low level of physical
disability. However, the Italian Ministry of Health gave priority for HCA to
terminally ill PWA.

HCA has recently been criticized for rising costs and inadequate placement
and care. Strict pre-admission criteria are required for HCA services [15].
Further-more, it is evident that costs and outcomes depend mainly upon type
and amount of care provided; studies of the care of elderly patients have
demonstrated that HCA becomes too expensive when eligibility criteria are
too flexible [16].

Our pilot study demonstrated that the integrated model of care (inpatient and
outpatient clinics and HCA) used was a cost-effective alternative to the
Italian Aids health care system, provided that the main objective of HCA is
to provide palliative care and that strict screening criteria are adhered to.
Cost-effectiveness arose from the efficiency of HCA health facilities (i.e.,
the care team’s access to patients; economic and family support) and the
resultant reduction in inpatient admissions. We documented a relative
saving of 34.8% in 25% of the PWA – an overall saving of 6-7%. It should
be noted, however, that the limited number of patients included in our pilot
study prevents more definitive results, for which a larger study is required.

The major difference influencing final costs between the two groups appears
to be number of hospital admission days. However, the number of hospital
admission days and cost per person-year found for the seven HCA-eligible
PWA enrolled in the OC group after randomization suggest that resource
use and costs are affected mainly by patient socioeconomic characteristics,
and thus by possible assistance at home by family members. HC eligibility
criteria appeared to affect the final outcome of the study, indicating that less
strict criteria could lead eventually to lower levels of efficiency for HCA
and higher costs per patient.
It should also be noted that we offered palliative care to terminally ill PWA;
different results would be achieved with patients in early stages of disease.

Finally, our results could have been entirely different if we had taken
informal care costs (family members, friends, volunteers providing help at
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home) into account. It is possible that a substantial part of the costs were
transferred from the national health system budget to individuals and
families.

Our experience suggests that providing HCA within the National Health
AIDS Plan could lead to saving in overall capital costs (for example, in
buildings, equipment and/or staff). However, responsibility for this service
would fall on local social services, which are often already overstretched
and unprepared for such a task. Hence, the cost of funding these units would
count against any capital savings.

In 1991, over 60% of AIDS cases in Italy were IVDU. There is some
evidence that IVDU are heavier consumers of medical care than homosexual
or bisexual men [17]. However, our data suggest that in Italy (where the
majority of PWA are IVDU) AIDS care costs are not higher than those in
other European countries where different risk groups are HIV-infected. The
cost per patient-year (converted to US dollars using health-care-specific
purchasing power parity methodology) in this study was US$18071,
compared with US$15000 for the United Kingdom [18] and US$21900 for
Belgium [19]. However, these figure must be viewed with caution, since
variations in the costing methodology make comparisons with other AIDS
cost studies difficult [20,21]: Drummond and Davies [22] have suggested that
available evidence suggests that the initial costs of diagnosis and treatment
of AIDS are high, followed by a period of low cost/low treatment levels.
The costs of treatment then increase as patients become more dependent
towards the end stage of the disease”, making the cost curve for AIDS
patients “U” shaped. In contrast, we found costs in our PWA population to
be progressively incremental. This difference probably reflects the HIV risk
group of the patients in our experience, many of the IVDU PWA, who often
face severe social problems, avoid the controlled environment of health care
during the first stages of disease, making little use of available services
other than local drug support agencies, but are more willing to seek help in
the later stages of disease. Hence, as their health deteriorates, costs become
progressively higher. In general, a high number of terminally ill PWA with
out home or family support have to be treated in some form of institutional
setting. Although community-care schemes are cost-effective for
homosexual PWA in San Francisco [5], the situations markedly different in
Italy, which has a predominantly IVDU AIDS population, and where it is
generally difficult to find residential facilities that will accept PWA.
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In conclusion, our pilot study demonstrates the difficulty in offering a
standard assistance package if cost efficiency is required in a country where
most PWA are IVDU. This appears to be related mainly to the socio-
economic characteristics of this population. However it should be noted that
although increased efficiency of the national health system, improved
hospital bed turnover and comparable quality of life were achieved, an extra
burden (and related costs) was placed upon families and individuals.
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