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The Bologna Hospital-at-Home: A model for cost-effective care of advanced
cancer patients in developing countries

S. TANNEBERGER, F. PANNUTI

ABSTRACT
Background. There are two options for India, if it intends to

build up an adequate level of assistance for advanced cancer
patients: increase the number of hospital beds (including hospice
care); or introduce home care. We have used the home care
approach in Italy and found it to be cost-effective.

Methods. Costs of the Bologna Hospital-at-Home (BHH)
wereanalysed in 1992 (550 patients) and 1993 (152 patients).
Direct and indirect costs were included; no intangible costs were
found. The patient's perspective was also ana lysed. In 1995, an
observational study was performed to determine the quality of life
of patients admitted to two alternative care settings-the BHH
and a traditional hospital, the Ospedale Sant' Orsola Malpighi
(OSM), Bologna.

Results. Delivery of services was not different in both
settings-the OSM and BHH. The analysis of satisfaction showed
that 98% of the BHH patients surveyed felt it matched the actual
needs. The quality of life was considered to be 'reduced/bad' in
67% of the OSM patients but in only 51 % of BHH patients. With
regard to transfer to the alternative setting of nursing, 47% of
patients receiving care in the traditional hospital felt that hospital-
at-home care would be better. The daily costs for BHH patients
ranged between US$ 63.9 and US$ 75.9.

Conclusion. Hospital-at-Home care merits consideration in
the palliative care of advanced cancer patients in developing
countries. Detailed quality of life studies and cost-benefit assess-
ments would need to be done before such a strategy isimplemented.
The BHH could be a model adaptable to developing countries.
Our first experiences with such a model inAlbania and India were
encouraging.
Natl Med J India 1998; 11 :231-5

INTRODUCTON
A home care programme can be cost-saving for a health system,
both in capital outlay and operating costs, provided it is accom-
panied by a reduction in the total number of institutional beds. I In
developed countries, reducing hospital beds creates organizational
and emotional problems. The situation is different in developing
countries, where hospital care is underdeveloped and facilities for
home assistance are lacking.

In India, there are less than two hospital beds per thousand
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population-about 10% of the European average.' Outpatient
services entail visiting a doctor's consulting room and home visits
by oncologists are rare. If India intends to build up an adequate
level of assistance for advanced cancer patients there are two
options available: increasing the number of hospital beds (including
hospice care) or introducing home care.

While there is agreement that home care plays an important
role in the future strategy of palliative care, there is no agreement
as to which home care approach best meets the existing needs.
Table I shows the different models of home care used globally.
The model preferred depends on who assesses the needs. Health
politicians and health insurance managers look for models with
low costs manageable within existing budgets, while patients and
care-giving families look at the quality of life provided.

The needs of patients have been well defined. 3 We consider the
dignity of patients as a fundamental human right until the last
minute of their life" and for this reason, one of us (F.P.) in 1985
introduced the idea of Eubiosia as a moral imperative for
comprehensive assistance of advanced cancer patients. 5 However,
assessing the most suitable approach of home care is not only a
moral problem, it is as much a technical and organizational
problem. There are minimal requirements for providing patients
with the most professional type of home care. These include the
availability of care-giving staff and their equipment.

In view of the increasing load of cancer morbidity and mortality
in the Third World, 6-8 we detail our experience of 10years with the
Bologna Hospital-at-Home (BHH) which has assisted more than
20000 advanced cancer patients in all parts of Italy.':" We have
tried to transfer our experience with the hospital-at-home for
advanced cancer patients to New Delhi through a pilot project
carried out in cooperation with the Rajiv Gandhi Foundation. 13

This project showed promising results. We feel that the cost-
effectiveness of BHH could be useful for further dissemination of
the home care approach in other parts of India.

THE BOLOGNA HOSPIT AL-AT-HOME (BHH)
Till 31 December 1997, a total of 20114 patients were served
through the BHH, totalling 3 107 694 days of assistance. The
present programme employs 88physicians (inluding 15specialists
in oncology), 4 medical psychologists, 47 nurses, 2 physio-
therapists and 59 consultants. The technical administrative staff
consists of 15people, both full-time and part-time. The BHH now
works under the aegis of the Associazione Nazionale Tumori
(ANT), an Italian non-governmental, non-profit organization.
This organization works on the basis of voluntary activities,

. grants and donations, though some support is provided by contracts
with several Italian municipalities. The BHH works closely with
general practitioners, some of whom delegate most of their
responsibilities to the BHH staff while others prefer to be a part of
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TABLE I. Characteristics of different models of home care

Services at home Day hospital Home support Continuous care Home care Outpatient hospice Hospital-at-home

24-hour communication (+) (+) +
Programmed visits by doctor (+) (+) +
(> 2-7/week)
Sporadic doctor visits + + + +
Programmed nursing + (+) + +
Blood samples + +
X-ray lultrasound +
Electrocardiogram +
Chemotherapy (+) + +
Nutritional support + (+) +
Pain relief + + + +
Characteristics
Only specific patient groups + + + +
All patients + +
Patient's comfort low high high medium high high
Patient's/family acceptance medium medium medium medium high high
Patient's quality of life + + + ++ ++
Cost reduction yes yes yes yes ? yes
Quality control yes no no no no yes
Psychological stress on providers low low low high high medium

+ + strong features + definitely present (+) variably present - absent

the team. Drugs are paid for through the national health insurance.
All other services of the programme are financed through funds
collected by ANT, with patients paying only living expenses and
family nursing costs.

The full-time staff-doctors, nurses and psychologists of the
BHH-are organized in functionally autonomous groups on the
model of a hospital ward, each directed by a senior physician. The
head nurse and the sanitary director guarantee coordination between
the wards and the individual home services. The home visits are
carried out 2-4 times every week but may be more frequent in case
of need. A special programme of 'quality control' substitutes for
the various control mechanisms in a traditional hospital. The
continuous training of doctors and nurses includes individual and
group training. Clinical examinations, regularly performed at the
patient's home include blood tests, ultrasound, and radiological
and cardiographic examinations. Professional psychologists
improve the relationship of patients with the environment and the
health staff team. Treatment includes all types of cancer chemo-
therapy, pain relief, parenteral/enteral nutrition and blood transfu-
sions. Some special services are directed to problems of specialized
home care. These include:

1. A 'door-to-door' service, which consists of transporting patients
free of charge from their home to and from the hospital;

2. Round-the-clock emergency telephone assistance and doctors'
visits;

3. A 'kit-comfort' service in which the patients are given (free of
charge) a phone and a television at their bedside, and on
request, hospital-style beds, bedsore matresses and respirators;

4. A 'social aid' service providing patients with social assistance,
including economic help for families in need.

COST ANALYSIS OF THE BHH
The per patient medical expenses for advanced neoplastic disease
are high. The total average costs per patient amountto US$ 21 350
for breast cancer and US$14 500 for cervical cancer. 14.15 In 1996,
costs for one hospital day worked out to an average ofUS$ 170.
Costs in radiotherapy departments (often the sites of admission),
in 1996 came to an average of US$ 276.16-18 A home care pro-

gramme can be very cost-effective. 19-21 This seems to be logical as
36% of hospital costs are incurred on nursing care and not on
treatment."

In 1991, Ferris conducted a retrospective, non-randomized,
cost-minimization study to compare the cost of managing cancer
patients who required narcotic infusions, in hospital and at home.
The medical costs averaged US$ 370 per inpatient day and US$
150 per outpatient day, while the narcotic costs were the same for
any given patient in both settings. 23 Similar savings were reported
in a comparative study by Beck Friijs et al," Depending on the
type of traditional hospital used for comparison, the costs of
hospital-based home care were 40%-67% lower than hospital
care. During the last few years, hospital costs have risen more than
home care costs. This means that savings by home care will
continue. In 1995, in Japan, home care expenses were 44.7% of
institutional care expenses. 25

There is no doubt that the extent of saving depends on the type
of home care provided. Kidder reported that free-standing hospices,
in contrast to those affiliated with either a hospital, nursing home
or home health agency, achieved the greatest savings by utilizing
home care more extensively. 26 He compared the cost-effectiveness
of a coordination service with standard services for terminally ill
cancer patients. The mean total costs incurred by the coordination
group were significantly less than those of the control group. The
mean cost per coordinated patient was about US$ 9500 compared
to US$ 16000 for non-coordinated patients. 27

The hospital-at-home is an approach which requires a high
degree of coordination and provides the most comprehensive
service. In contrast, with the considerable data reporting costs for
medical care under traditional outpatient settings, data on cost-
efficiency in a hospital-at-home programme are limited. In 1991,
Knowelden et al," reported an evaluation of the Peterborough
hospital-at-home scheme compared to a hosptial or district nursing
service. They concluded that the hospital-at-home met real needs
for nursing care, was wanted and liked by patients, and was
readily accepted by doctors and nurses. The median daily costs of
caring for cancer and cerebrovascular accident patients were the
same in their hospital-at-home scheme as in the hospital wards.
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This early work on the longest-running service for adults in
Peterborough, United Kingdom suggested that hospital-at-home
was indeed less expensive than care in traditional wards, without
worse outcomes. The economic advantage was most evident with
early postoperative discharge. 28.29 Hensher et al. 30 reached different
conclusions while studying orthopaedic patients, with an early
discharge to a hospital-at-home having no economic advantage.

Two studies were performed to assess the costs and efficacy of
the BHH. We performed a cost-analysis" comparing two periods
of time in 1992 and 1993. The cost categories were basedonacost
minimization study of cancer patients requiring a narcotic drug
infusion in the hospital or at home" and Luce's recommendation
for cost assessment in the economic evaluation of medical technolo-
gies." We included the direct and indirect costs; no intangible
costs were found. The patient's perspective was also analysed."
All patients admitted to BHH were included in the study and the
data collection was done by interviewing hospital administrators,
families and medical staff of the BHH.

Between March 1992 and May 1992,550 patients were admitted
to the BHH; 20.2% with gastrointestinal malignancies, 17.5%
with lung and 15.5% with breast cancer. The mean age was 67.9
(range 25-89) years, performance status 45 % (range 20 %-90 %);
63%of patients had pain or were suffering from cachexia. Patients
were assisted for an average of73.5 (range 3-90) days; a total of
40 425 days of assistance.

The second study" was done from July 1993 to December
1993. Only patients requiring intensive assistance (performance
status < 30 %) were included. These were defined as:

1. At least one visit/day including weekend
2. Combined medical and social assistance
3. Infusions, and/or
4. Transfusions, and/or
5. Artificial nutrition, and/or
6. Pleural/peritoneal puncture
7. Cancer chemotherapy

There were 152 patients who were assisted for an average of
120 days (range 3-150); a total of 18 240 days of assistance. The
distribution of cancer by site was the same as in the first study.

Table II shows that the median daily costs of care were similar
in 1992 (US$ 63.86) and 1993 (US$}5.89). Because the intensity
of care was less in 1992, the costs were slightly lower than in 1993.
Moreover, the BHH in 1993 was covering the 'self-to-pay' part of
the drug cost. The cost-increase was also related to improved

TABLEn. Cost-analysis for the Bologna Hospital-at-Home (BHH)
during two time periods

Typeof costs Mean(SO)costsper patientper day inUSdollars
March-May 1992 July-December1993

Fixed costs
DirectBHH costs 7.62 30.59
Variable costs
Familycosts (directlindirect)48.89 (8.74)
Carcosts 1.25 (0.72)
GP costs 1.74 (1.63)
Radiology/laboratory 3.73 (2.82).
Drugs 3.63 (3.24)

Total 63.86

36.58
*
t

1.75
7.04
75.89

• Included in fixed costs t the general practitioners (GP) delegated their
responsibilities totally to BHH
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staff-patient communication using mobile phones and an inflation
rate of about 4%.

A COMPARISON OF THE QUALITY OF LIFE IN TWO
HEALTH CARE SETTINGS
This study followed the principles of Knowelden's evaluation of
the Peterborough hospital-at-home scheme.28•29 Data collection
took place from January 1995 to May 1995 and was by means of
the patient's clinical history and an interview conducted by the
evaluation team six weeks after admission to each facility. The
data included the patient's characteristics, quantity of diagnostic
and therapeutic measures, circumstances oflife, satisfaction with
the care received and intention for transfer to an alternative setting
of nursing.

In this study, 134 patients admitted in 1995 to the BHH were
compared with 102 patients admitted to a traditional hospital
(OSM). 35.36 The case mix was almost identical for both the groups
by site of tumour. The proportion ofpatients evaluated asKarnofsky
index> 80%was higher for the OSM patients. As shown in Table
III, the setting of assistance did not influence the provision of
services. The time of 'speaking with the doctor' was notably
higher for the BHH patients.

The questionnaire used for assessment of quality of life of
patients in the BHH and OSM comprised three categories of state-
ments relating to life circumstances, life-associated problems and
patients' satisfaction, including requests for transfer to an alterna-
tive setting. Concerning life circumstances (Table IV), dissatisfac-
tion with meal provision and sleep was expressed more often by
the OSM patients; 18% reported problems with other patients.
With regard to 'life-associated problems' no significant difference
was found between the BHH and OSM patients. The respondents
were, in general, content with the setting in which they were
nursed. Nevertheless, quality of life was more often evaluated as
reduced or bad in OSM in spite of the higher performance status
of these patients. In contrast to patients in the BHH, a high

TABLEm. Comparison of the services provided in two different
health care settings

Services BHH(n=134) OSM(n=I02)

Laboratory investigations
<3 55 (41) 59 (57)
3-6 45 (34) 39 (38)
6-9 33 (25) 3 (3)
X-ray 44 (33) 24 (24)
Ultrasound 33 (25) 23 (23)
Electrocardiogram 39 (29) 67 (66)
Talking with doctors (per week)
<30 minutes 18 ( 13) 70 (69)
30-60 minutes 90 (67) 32 (31)
>60 minutes 26 (20) 0
Talking with nurses (per week)
<30 minutes 97 (79) 16 ( 16)
>30 minutes 28 (21 ) 86 (84)

Drugs (per day)
4-6 74 (55) 49 (48)
6-10 44 (33) 27 (26)
1..:3intravenously 65 (49) 26 (25)
Oneor moretransfusions 8 (6) 2 (2)
Oxygenapplication 28 (21) 2 (2)

BHH Bologna hospital-at-home OSM Azienda Ospedaliera Sant' Orsola Malpighi
Figures in parentheses are percentages
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TABLE IV. Comparison of the quality of life at two different
health care settings

Criteria BHH(n=134) OSM(n=I02)

Meals
Good 35 (26) 6 (6)
Normal 77 (58) 58 (57)
Bad 22 (16) 38 (37)

Sleep (in hours)
<6 18 (14) 71 (70)
>8 87 (64) 4 (4)

Family communication
Good 75 (56) 20 (19)
Normal 48 (36) 76 (74)
Bad 10 (8) 6 (7)

Problems with other patients 18 (18)

Quality of life*
Good 14 (10) 0
Normal 51 (38) 34 (33)
Reduced 62 (46) 56 (55)
Bad 7 (5) 12 (12)
Content 130 (98) 82 (82)

Request for transfer to alternative
health care setting
Patient 3 (3) 48 (47)
Family 5 (4) 49 (48)
General practitioner 16 (12) 42 (43)

BHH Bologna hospital-at-home OSM Azienda Ospedaliera Sant' Orsola Malpighi
*p<O.OOI9

proportion of OSM patients expressed an interest in transfer to an .
alternative setting (Table IV).

DISCUSSION
During the last decade home care has received increasing attention.
It has been discussed as a new approach to overcome the heavy
strain on public health resources in many countries.v-" A World
Health Organization (WHO) consultation on palliative cancer
care recommended that patients should be able to receive palliative
care in their own homes, should they wish to." In Spain, from
1990 to 1995, a large WHO demonstration project on palliative
care implementation was designed by the Department of Health of
Catalonia. It included the implementation of 18 hospital support
teams and 19 units, with a total of 350 beds and 42 home care
teams. The coverage for cancer and AIDS was around 40% and
80%of districts now have a specific team. Home care implementa-
tion has demonstrated its efficacy for patients and families,
efficiency in the provision of care and a distinct cost-benefit."

We feel that hospital-standard, quality care can be achieved
outside the hospital by the hospital-at-home approach. Our study
shows that delivery of services was not different for both-a
traditional hospital and the BHH. Moreover, our assessment of
patients' quality of life favours the BHH model. The analysis of
satisfaction shows that 98%of hospital- at-home patients surveyed
believed it matched the actual needs.

Our initial experiences in transferring this concept to Albania
and India were positive. 1M2 Between 1994 and 1997,746 patients
in Albania were treated at home. After a basic investment of
US$ 30000 in our hospital-at-home in Tirana (Albania), the
direct costs per day of assistance were US$ 2.5-3.5. The indirect
costs were less than one US dollar per day. The pilot study in India

showed cost savings of about 50% in the hospital-at-home
compared to a traditional hospital.

Based on our experience, we feel that the following are
essential for an optimal home care programme for advanced and
terminal cancer patients:

1. It has to be a 24-hour service. Otherwise, families do not feel
safe.

2. It has to be multidisciplinary.
3. It has to be comprehensive, including physical, psychological

and social support. These three aspects are closely related.
Physical well-being will never be achieved without mental
peace and social security.

4. Only nurses and physicians with high moral values can provide
qualified home care for terminal patients. The staff should
have the ability to rapidly gain confidence and establish a
collaboration between families and the home care programme.
Agood staff member from a traditional hospital is not automati-
cally a good care giver at home. Careful selection is essential.

5. The care-giving staff needs continuing professional education.
Otherwise, the rapid advances in clinical oncology will not be
used sufficiently. Home care staff work in 'professional isola-
tion'.

6. External quality control is essential because internal quality
control mechanisms, as in an in-bed service, do not exist.

7. Psychological support for staff members should be provided.
8. The programme should have all the current techniques for

diagnosis and treatment.
9. The programme should be reasonably economical; costs should

be at least 25 % less than those in a traditional hospital.

These requirements can be fulfilled only in a hospital-at-home
with at least 20-30 staff members taking care of 400-600 patients
daily.

Can such a service be provided to patients at a cost lower or
identical to hospital cost? We have shown by our comparison of
the costs of the two systems that this is indeed possible.

When there is no hospital-at-home service, all patients who
require therapy must be hospitalized. Therefore, in developed
countries a decrease in total costs to the health care system has to
be accompanied by a corresponding reduction in the supply of
hospital or institutional beds.'? This problem does not exist in
developing countries where hospital care is underdeveloped.
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