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Patterns of hospital care for patients with HIV
infection and AIDS

Anne M Johnson, Carol Shergold, Anne Hawkins, Robert Miller, Michael W Adler

Abstract
Objective-The aims were to describe the use
of inpatient resources by patients with HIV
infection and patients with AIDS; to examine
trends in service use over time; and to pro-
vide data for planners concerned with service
provision for HIV infection.
Setting-An inner London health district
reporting 9% of AIDS cases nationally.
Design-Data on survival times and
inpatient and day care use of resources were
derived from existing patient records or
collected prospectively between 1983 (when
the first case of AIDS was diagnosed in the
district) and 31 March 1990.
Subjects-A total of488 HIV positive patients
of whom 396 had been diagnosed as having
AIDS were studied.
Measurements and main results-Inpatient
days consumed per annum; trends in the
number of bed days per person year with
AIDS; the lifetime inpatient use per AIDS
patient; and the influence of survival on
service use estimates were determined. Alto-
gether 16-4% of a total 17 785 hospital in-
patient days were attributable to HIV positive
patients who did not fulfil the criteria for
AIDS. For patients with AIDS, there was an
initial increase in the intensity of inpatient
use in 1987 when a dedicated HIV ward was
opened. After 1988, however, inpatient use
fell to 30-8 bed days per person year with
AIDS. Patients diagnosed after April 1987
had noticeably longer survival times than
those diagnosed earlier (a median of 17-18
months compared with a median of 10-11
months). From 214 lifetime service use
records, it was estimated that patients with
short survival (less than six months) would
consume 36 days of inpatient care, while
those expected to survive longer would con-
sume approximately twice that number of
days, irrespective of how much longer they
survived.
Conclusions-The data indicate less inten-
sive use of inpatient care by AIDS patients
over time, and hence the apparent ability to
manage an increasing AIDS patient work-
load without a comparable increase in occu-
pied bed days. Increases in the size of that
workload and changes in the survival profile
of patients, together with a relatively con-
stant rate of service demand by longer sur-
vivors, however, will continue to place
increasing strains on finite inpatient
resources. Further research is needed to
establish the extent to which the greater use

of outpatient and community services can
offset this.
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Studies of the impact of HIV infection on the
health service have emphasised the costs of man-
aging patients and the effect of the epidemic on
hospital inpatient resources.1 3 Estimates of
inpatient use3 4in this country have been based on
small sample sizes and no recent studies have been
published. Clinical reports indicate that the
pattern of presentation and the length of survival
of patients with AIDS have changed over the past
few years in the UK, probably as a result of
changes in clinical care such as earlier diagnosis,
improved prophylaxis for and management of
opportunistic infections, and the use of antiviral
treatment.5
At the same time there has been an increase in

community care for patients with AIDS. This
includes more involvement of general
practitioners; the development of community care
teams; greater use of hospital outpatient and day
care as an alternative to inpatient care; and the
development of hospice facilities for respite,
palliative, and terminal care.6 x There is little
published evidence on the quantitative impact of
this shift to community care on health service use
or on its acceptability to consumers and providers.
This information is important, not only for moni-
toring health service use but also for planning the
provision of facilities for an increasing number of
patients with HIV and AIDS.9 "'
To provide estimates that could be used for

monitoring and planning hospital services for
patients with HIV infection, use of hospital
inpatient resources had been studied in the
Bloomsbury Health Authority (before its amal-
gamation with the Islington Health Authority).
Bloomsbury Health Authority had reported 91-IA
of the recorded cases ofAIDS in the UK up to the
end of March 1990. Inpatient admissions for the
management of clinical manifestations of HIV
infection have been recorded since the first AIDS
patient was diagnosed in the district in 1983.3
Data from the period up to 1985 were used to plan
a ward for patients with HIV. This ward was
opened in April 1987. Since then a patient related
database, backdated to 1983, has been developed
to include all patients with AIDS and all HIV
related episodes in the district. Thus, information
on temporal trends in workload and inpatient
service use is available for examining evolving
patterns of care. We report data from 1983 to
March 1990, which comprises the records of 488
patients, all the patients with AIDS and all those
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admitted to hospital for care related to HIV
infection.

Methods
Data Ease" software was used to establish a
relational database to record details of cases of:

(i) AIDS treated in the district;
(ii) All patients requiring inpatient care for the

management of HIV related illness,
whether or not they fulfilled the criteria for
the diagnosis of AIDS.

Centers for Disease Control definitions of
AIDS were used throughout the study and the
1987 revision was adopted for all patients diag-
nosed after 1 September 1987.12 13 To maintain
confidentiality, no names were stored on the
database and alpha-numeric codes were used as
identifiers.
For all patients, data were collected on age, sex,

area of residence, dates of diagnosis of HIV
seropositivity and AIDS, dates of transfer in and
out of the district, and date and place of death.
Clinical data included the probable mode of HIV
transmission and the AIDS indicator disease at
diagnosis. Inpatient service use data included
place of admission and dates of admission, dis-
charge, and transfer. Data were compiled from
clinicians' reports of AIDS cases, from ward
returns, from the district patient administration
system and from the genito-urinary medicine
(GUM) outpatient system. At the time ofan AIDS
diagnosis, and at the time of death, patient admin-
istration system records and notes were checked to
ensure that all inpatient episodes had been fully
recorded, including those for HIV related disease
before a diagnosis of AIDS had been made.
Validation exercises were undertaken by
crosschecking cases on the database against list-
ings of AIDS case reports made to the CDSC,
using alpha-numeric codes as identifiers. This
analysis includes all patients with AIDS and all
persons admitted for HIV related care from 1983
to 31 March 1990.

INPATIENT EPISODES
A patient was recorded as having an inpatient
episode if he(she) occupied a bed at midnight for
at least one night. Length of stay was calculated on
the basis of the number of nights in hospital and
included periods when the hospital bed was
booked to that patient while he(she) was, for
example, "on weekend leave".
A patient receiving day care on a hospital ward

occupies a bed for a few hours only, if at all, and
the episode has a length of stay of zero. Day care,
has not therefore, been included in the total of
hospital days used for HIV related care, or in the
total number of discharges from hospital. Epi-
sodes of day care were not recorded consistently
on the established hospital patient administration
system before 1989. Data on day care before that
date were collected from lists of patients supplied
by clinicians and from clinical notes.

SERVICE USE TIME AND SURVIVAL
For inpatient stays which began before 31 March
1990 but terminated after that date, only those
inpatient days that fell within the specified study
period were included in service use estimates.

Where the specific date of diagnosis, transfer in,
transfer out, or death, were not available, the event
date was recorded as the 15th of the relevant
month, or more precisely where possible. Patients
who began treatment in Bloomsbury after AIDS
had been diagnosed were treated as tranfer-in
patients. Patients were classified as transfer-out
patients if they were known to have transferred
their care to another district or country. The date
on which each patient was last seen in one of the
district's services was recorded and provided the
basis for truncating the survival times of those
patients for whom no date of death or date of
transfer out to another district was known.
Patients who were lost to follow up were included
in the analyses using a "last known alive" date.
For patients first diagnosed as fulfilling the

criteria for AIDS during an inpatient episode, the
date of diagnosis ofAIDS was taken to be the day
of admission for that stay. All inpatient days that
occurred after the date ofthe AIDS diagnosis were
considered to be AIDS related. The remaining
days recorded were for patients with a diagnosis of
HIV seropositivity who did not fulfil the criteria for
AIDS.
During the study period five patients who self

reported HIV seropositivity were admitted to
hospital. These patients were subsequently found
to be seronegative and have been excluded from
analyses.

Overall trends in HIV and AIDS related stays
were examined from the first case ofAIDS in 1983
to 31 March 1990. Service use for patients
fulfilling an AIDS diagnosis was examined in
greater detail. Trends in inpatient use were exam-
ined by relating the AIDS workload (total number
of AIDS patients being treated) by quarter to
indices of service use. These include the number
of inpatient days, number of inpatient episodes,
and lengths of stay per episode. The total number
of inpatient bed days, and day care episodes used
per person year (or per person quarter) with AIDS
for each financial year from 1982/3 to 31 March
1990, were also examined.
Changes in survival of patients with AIDS were

examined using Kaplan-Meier survival analysis
techniques.'4 The influence of both personal
survival time and also date of diagnosis were
examined in relation to service use. Lifetime
service use was examined in a subgroup of 214
AIDS patients who received all their care in
Bloomsbury and for whom completed records of
lifetime service use were available.

Results
Altogether 488 individuals were identified who
had received an AIDS diagnosis, inpatient treat-
ment, or day care in hospital for HIV infection
between 1983 and 31 March 1990. Four fifths of
these patients were homosexual men. Only 15
were women, eight of whom were diagnosed as
having AIDS. By the end of March 1990, eight
patients had died without fulfilling the criteria for
an AIDS diagnosis. In all, 396 patients were
diagnosed with AIDS before the end of the study
period. The initial AIDS diagnosis was
Pneuniocystis carinii pneumonia in 169 (43%) of
patients; Kaposi'a sarcoma in 94 (24%); other
opportunistic infections in 42 (11 %); HIV
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dementia in eight (2%); and other tumours in 13
(3%). A further 38 patients (10%) had two or
more AIDS indicator diseases present at diag-
nosis. Information on initial diagnosis was missing
for the remaining 32 patients (8%).
Of the total of 17 785 hospital inpatient days

recorded, 82-6% were for patients with an AIDS
diagnosis at the time of their inpatient episode.
The proportion of hospital days used by HIV
positive patients without an AIDS diagnosis rose,

Table I Inpatient days for
HIV positive patients who
did not fulfil an AIDS
diagnosis as a percentage
of all days for HIV related
care

All stayst HIV
Period* (Bed days) Bed

1983-5 794 61
1985-6 1032 61
1986-7 2000 34:
1987-8 4928 64
1988-9 4251 89(
1989-90 4780 91(

Total 17 785 291'

*All periods ending 31 March.
tDiagnostic data missing on 176 (1

Number of patients with AIDS, in a gis
AIDS patients receiving inpatient care
in a given quarter

.Special
1983 1984 1985 1986 1987

- Number of inpatient episodes
i Number of day care episodes

- Number of inpatient days]

I

1984
...

1983 1984 1985 1986

iSpecial

1987

Figuire 1 Trends in AIDS case workload by qzuarter year fronm

however, from less than 10% before April 1986 to
over 19% in the financial year 1989-90 (table I).
Although 280 (71%) of the 396 patients diag-

nosed with AIDS had their first episode of
inpatient care at the time of, or after, a diagnosis of
AIDS had been made, 60 (15%) received
inpatient care both before and after their AIDS
diagnosis. A further 13 (3%) had so far received
inpatient care only before their AIDS diagnosis;
eight (2%) had received day care only; and only 35
(9%) had had no inpatient admissions or day care
thus far. Of the 92 HIV positive patients not
fulfilling an AIDS diagnosis at 31 March 1990, 84
had received inpatient care and eight had received

1 7-7 day care only.
8 6617 Clearly then, patients who did not yet fulfil a

1 13-0 diagnosis of AIDS counted for a substantial
0 20 9 minority of bed days devoted to inpatient care.
6 19-2 They represent a poorly defined population of
7 16-4 HIV positive patients treated in the district but not
I'X%) of bed days. enumerated. Further analysis oftrends in care was

therefore confined to cases of AIDS, for which
both the number of cases and the periods of
treatment could be clearly defined.

Figure 1 shows the AIDS case workload (total
/en quarter number of AIDS patients being treated by

quarter, shown in figure 1(A)), together with
quarterly trends in the following indices of service
use:
Number of AIDS patients receiving inpatient
care (figure 1 (A));
Number of inpatient episodes (figure 1(B));
Number of day care episodes (figure 1(B));
Number of occupied bed days (figure 1(C)).
The AIDS case workload rose from one for the

list ward opened quarter ending 31 March 1983 to 157 for the
,
II . rr,- quarter ending 31 March 1990. Over the same

1988 1989 1990 period, the number of episodes of inpatient care
rose from 0 to 73, having been above 80 for the
preceding three quarters (figure 1(B)). Day care

service began to affect a noticeable number of
patients only from April 1989 onwards but rose to
a maximum of 115 episodes in the last quarter of
1989 (figure 1(B)).
The number of inpatient bed days used per

quarter rose from seven in the second quarter of
1983 to 942 in the first quarter of 1990 (figure
1(C)). Before 1987, the rise was relatively gradual.
As in each of the graphs shown in figure 1,
however, it is possible to discern some measure of
discontinuity occurring at the time that the

list ward opened dedicated HIV ward was opened in 1987. After
that, the number of inpatient bed days used seems

1988 1989 1990 to have stabilised to a fairly consistent level for the
last year of the study period. It is evident that
although the AIDS case workload went on rising
steadily, more than doubling from 61 in the
quarter ending 31 March 1987 to 157 patients in
the quarter ending 31 March 1990, there was no
equivalent increase in the number of bed days
used.

Figure 2 shows that the average number of
inpatient days per AIDS patient quarter fell from
more than 20 in 1983 to six in the first quarter of
1990. During the same period, the average length
of stay per episode fell more gradually, reaching a

i1st ward opened level of 11-12 days by the end of the study period.
As the average number of inpatient episodes per

1988 1989 1990
person year with AIDS also fell over the same

1983 to 31 March 1990. period (from 4-9 before 1985 to 2-7 in 1989/90)
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Quarter years, January 1983 to 31 March 1990

Figure 2 Average nunmber of inpatient days per AIDS patient quarter and average
length of stay per AIDS inpatient episode, for quarter years 1983 to 31 March 1990,
smoothed by a factor of 3.

the apparent increase in efficiency of bed use may

be accounted for by a combination of falling
length of stay and decreased frequency of admis-
sion (table II). The number of inpatient days used
per patient year with AIDS was over 90 before
1985 but had fallen to 30-8 days per person year

with AIDS in the year 1989-90. There is again
discernible discontinuity in this trend, however,
after the opening of the ward in 1987.

Service use may be influenced by medical
practice, by patient characteristics, and by survival
time. Any or all of these may themselves be
dependent on the time that has elapsed since the
start of the epidemic, thereby complicating the
investigation of time based changes in service use.

A Kaplan-Meier survival analysis for cohorts of
patients diagnosed in different years showed signi-
ficant differences in survival times (log rank
p=0 0003, Wilcoxon p=0 0001) but no linear
trend. It seemed that patients diagnosed after
April 1987 had appreciably longer survival times

Table II Inpatient (IP) and day care days per person year (PPY) with AIDS
Person years IP days IP episodes Day care

Period* with AIDS IP days PPY PPY days PPY

Before 1985 7 99 733 91-72 4-88 0
1985-6 17-97 964 53-64 2-45 0
1986-7 38-74 1646 42-49 2-74 0-15
1987-8 66-48 4199 63 16 3-52 0 09
1988-9 99-41 3326 33-46 2-23 0-21
1989-90 124-24 3824 30-78 2-66 2-70

*All periods ending 31 March

Table III Average proportions ofAIDS survival time spent receiving inpatient care by
survival time and year of diagnosis * (number of patients) and expected lifetime inpatient
carc

Patients' survival timtes (Xi)
Diagtnosis datet <6 6-12 12-18 18-24 >24

1983-5 0-60 (10) 0-27 (6) 0-12 (3) 0-01 (1) 0-06 (2)
1985-6 0-76 (1) 0-16 (4) 0-15 (9) 0-15 (3) 0 09 (3)
1986-7 0-32 (22) 0-22 (10) 0-15 (8) 0-12 (5) 0-06 (11)
1987-8 0-54 (16) 0-35 (11) 0-20 (7) 0-11 (15) 007 (4)
1988-9 0-37 (20) 0-20(10) 0-12 (10) 0-13 (3) -

1989-90 0 39 (15) 0-19 (5) - - -

Overall 0-43 (84) 0-25 (46) 0-15 (37) 0-11 (27) 0-07 (20)
Average
survival (d) 83-2 275-6 456-4 617.0 984-9
Expected lifetime
inpatient care (d)t 36 69 68 68 69

*Includes only those 214 records of AIDS service use which were completed within the
study period.
tl April-31 March.
tInferred from the statistics derived above.

than those diagnosed earlier (median 17-18
months compared with 10-1 1 months). This may
reflect possible earlier diagnosis and improved
treatment. A similar analysis of survival times for
patients grouped according to the initial AIDS
diagnosis also showed significant differences (log
rank and Wilcoxon p=00001). There was no
significant association between the year of diag-
nosis and the type of indicator disease.
Table III shows the influence of survival time on

the intensity of service use for the 214 AIDS
patients for whom completed service use records
were available. Those patients who had shorter
survival times spent a higher proportion of time in
hospital, but from diagnosis to death used signifi-
cantly less inpatient care (F4,188=13 6, p<0001).
In particular, a patient who survived for less than
six months could be expected to consume in the
order of 36 inpatient days from diagnosis to death,
while a patient who survived for longer than six
months could be expected to consume nearly
twice that number of days, irrespective of how
much longer their survival was.
The overall average number of inpatient bed

days used from diagnosis to death was 51-6 days.
Such an overall statistic must be treated with
caution, however, because of the considerable
variability shown in table III associated with both
survival time and diagnosis year. Also, the use of
completed service use records tends to bias the
outcome towards short term survivors.
As the epidemic has progressed, there have been

concomitant changes in survival profiles of the
AIDS patients making up the case workload.
Initially, the AIDS caseload was comprised of
larger proportions ofpatients who, up to that time,
had had shorter survival times. By the end of the
study period, however, the caseload had become
more evenly distributed with regard to the survival
times of the AIDS patients then receiving care,
such that there was a greater proportion ofpatients
in care with longer survival times. In view of the
differences in service use for short and longer
surviving patients, estimates of inpatient service
needs for the future must take account of the likely
survival profile of the caseload. Furthermore,
changes in this distribution of survival times will
influence the intensity ofservice use by influencing
the proportions of patients admitted to terminal
inpatient care. The mean length of inpatient
episodes ending in death (19 days) was signifi-
cantly longer (F1,699=5-45, p=0 02) than those
ending in discharge (15-1 days).

Discussion
This study has documented the use of inpatient
resources by patients with AIDS and HIV
infection over a seven year period, and provides
summary data that may be used for planning
resource use for the increasing number of patients
with AIDS in the UK. We have emphasised that
patterns of inpatient service use have not been
stable over time and have attempted to analyse
some of the components and determinants of
change.
The data support the view that at least since

1987, the overall intensity of service use by
patients with AIDS has diminished. There has
been a falling rate of use of inpatient days per

co
0
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AIDS patient year. The financial year 1987-8,
however, was perhaps atypical, with the opening of
a purpose built ward for patients with HIV and
AIDS. In that year the use of inpatient days per
person year with AIDS increased before falling
rapidly in the following years. The apparent
reduction in the intensity of service use has
permitted the district to manage a considerably
increased workload of AIDS patients without
increasing its bed capacity over the course of three
years. In 1990, however, a further 15 bed ward was
opened for both patients with HIV and chest
diseases, and we will continue to monitor service
use now that this further capacity is available.
The decreased intensity of service use reflected

both a falling length of stay per episode and also a
reduced frequency of inpatient admission (figure
2, table III). Several factors might account for
these changes. These include changes in
availability of beds (such as occurred when a
dedicated ward was opened); changes in treat-
ment regimens (including physician experience,
prophylactic therapy, and possible earlier diag-
nosis); the development of a local community care
team and terminal care facilities outside of the
hospital' 8; and the influence of changing survival
profiles of successive cohorts of AIDS patients.
The intensity of service use was influenced con-
siderably by survival time (table III) such that
those with short survival times spent a much
higher proportion of their time with AIDS in
inpatient care than did those with longer survival,
but overall consumed fewer hospital days than
longer survivors. From the 214 lifetime service use
records, our estimated lifetime service use was 36
days for those surviving less than six months, but
rose to 68 or 69 days, and remained remarkably
stable, for those surviving longer than six months.
Despite the reduced intensity of inpatient use for
longer survivors, the proportion of these patients
within the AIDS workload has increased. Conse-
quently, there is now an increased proportion of
patients who could be expected to require terminal
(and therefore longer) inpatient care, a need which
may partly be met by the introduction of terminal
care facilities outside hospital. These changes,
combined with the increasing numbers of patients
with AIDS, emphasise that the overall burden on
the health service can be expected to continue
increasing.

For AIDS patients with complete service use
records, the overall average number of inpatient
bed days used from diagnosis to death was 51 6
days. Although overall statistics may yield a gen-
eral impression of expected service use, they
should be treated with caution because of the
considerable variability in use which was observed
over the time period of this study and the potential
bias towards short term survivors. This is particu-
larly noticeable for those diagnosed most recently
and is a problem inherent in methods that consider
only completed service records. 15 The lifetime
figure is similar to that recorded in an earlier study
from the district of 50 days, in the first 33 patients
diagnosed in the district.'

In common with other observers, we attempted
to overcome the difficulties inhcrent in lifetime
service use estimates by also examining service use
per person year with AIDS for the full group of 396
AIDS patients.' We have shown a reduction

in inpatient care per AIDS patient year to 30 8
days in 1989-90. This lies at the lower end of
range estimates of 19-155 days from earlier sur-
veys in the USA and Europe.2 More recently, data
from a 1987 cross sectional hospital survey in the
USA estimated that the average patient with
AIDS received 26 days of inpatient care per
patient per year.' These figures cannot be com-
pared directly with those in the present study
because they are not based on analysis of service
use per personi year and take no account of vari-
ability in survival. In an analysis similar to our
own, in patients diagnosed in California,
Queensberry et all5 reported consumption of 31
inpatient days per AIDS patient year in 1987.
They reported very similar results to ours showing
decreased intensity of service use with increasing
survival, but little effect of year of diagnosis on
lifetime use.
As the intensity of inpatient use declines and

survival increases, it is evident that patients with
AIDS will spend an increasing amount of time out
of hospital. While many may be relatively well,
continuing in employment and maintaining
independent lives, they will require increased
outpatient resources for monitoring of disease
progression; prophylactic and therapeutic inter-
vention; and counselling. Those who are sicker
may require increased primary care and com-
munity support, shifting care to community ser-
vices, family, and informal networks.
While our analysis has focused on care of AIDS

patients, it should be emphasised that in 1989-90
nearly one fifth of the bed days devoted to care of
patients with HIV were for those who did not fulfil
an AIDS diagnosis. Not only is it necessary to plan
for this extra care, but in allocating district
resources for the care of people with HIV
infection, account should also be taken of this
usage. Current allocations do not tend to consider
this as they are based largely on the number of
AIDS cases reported.
The available data on day care indictate that this

is becoming an increasingly popular option,
reflecting clinical use for investigative procedures,
blood transfusion, and nebulised pentamidine for
pneumonia prophylaxis. These options as an
alternative to inpatient care are not necessarily
cheaper, however, and day care must therefore be
included in resources estimates.
Data on outpatient scrvice use was not collected

routinely until 1988. In our district most out-
patient care for HIV positive patients is under-
taken within the GUM clinic which now collects
data on outpatient visits for patients with HIV and
AIDS for statutory returns (KC60) to the Depart-
ment of Health. These indicate that in 1989- 90, in
addition to inpatient care, those who were HIV
positive and asymptomatic required an average of
3 5 episodes of outpatient care and those with
symptomatic HIV infection and AIDS required
5 7 episodes of outpatient care in the GUM clinic.
These accounted for a total of over 4500 out-
patient visits during the year.

Despite a reduction in the intensity of inpatient
resource use, patients with AIDS and HIV arc still
frequent users of hospital resources. Continued
monitoring will enable us to provide continuing
data for service planning. We have not, however,
examined outcomes other than service use, and
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our data describe the actual, and not necessarily
the optimal, consumption of resources. Consider-
able financial investment and innovative service
development has occurred in response to AIDS.
Further evaluation of different models of service
use taking into account issues such as patient
satisfaction, quality of life, and outcome of care, as
well as resource consumption, would make a
valuable contribution to health services research in
this field.
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