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ABSTRACT

The study investigated whether elderly patients, more than other age groups, are
used to fill up beds during periods of low occupancy in general hospitals, whether
they are discriminated against during high occupancy periods, and whether their
mortality rate increases during high occupancy periods.

The target population of the study included 8,834 patients who were hospitalized
in two internal medicine departments in a large teaching hospital in Jerusalem
during a three year period. The effect of changes in daily bed occupancy and,
respectively, the percentage of elderly patients among total admissions, age
specific average length of stay, and the proportion of patients discharged dead
were examined.

No evidence was found to support the hypotheses that the elderly are affected more
than other age groups by admission or discharge policies aimed at maintaining a
certain bed occupancy level. Neither was there found to be a statistically sig
nificant increase in the proportion of patients discharged dead during periods of
increased bed occupancy.

., KEYWORDS

i Elderly; hospitalization pattern; daily bed occupancy; admission and discharge
policies; average length of stay; proportion of dead discharges.

■s

INTRODUCTION

During the last decade, bed occupancy levels in general hospitals in many developed
countries have increased as a result of massive construction of new hospitals and
a general decrease in mean length of stay. This trend is changing as a result of
increased demand and a relative decrease in the supply of hospital beds. Demand
for hospital care in developed countries is increasing as a result of the growth
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of their elderly populations and the greater need for hospital care of the latter1.
The expansion of general hospitals is being restricted, as the rising Cost of
health care is increasingly viewed as a major problem with the general hospital as
the main offender. Legislation to regulate capital expenditure in general hos
pitals has been drafted, for instance in theU.S.A., in the belief that excess
hospital beds stimulate unnecessary hospitalization, or at least induce the
provision of health care at a higher level than necessary. In many countries the
construction of new hospitals has been severely restricted simply for budgetary
reasons.

Hospitals usually have a target bed occupancy level. When deviations occur,
admission and discharge policies may be modified in order to bring bed occupancy
back to its desired level through the control of admission rates and mean length
of stay.

V

The question raised in this research is whether the elderly (defined here as 65
years of age and over) are affected more than other age groups by policies
resulting from changes in bed occupancy. It has been argued that younger age
groups are given preference over the elderly (Roth, 1972; Glaser and Strauss,
1964; Sudnow, 1967). Thus, if more stringent admission criteria are used during
high occupancy periods, the elderly may be affected first. Further, the average
length of stay by elderly patients is longer, usually as a result of a longer
stay in the postcritical stage. If increased bed occupancy causes physicians to
accelerate the discharge of patients once they have passed the critical stage,
then the elderly again would be affected first. Early discharges are more likely
to have negative effects on the health of the elderly than on other age groups,
a function of their lessened resistance to disease, weakened recuperation capacities,
and poorer housing conditions.

Various corrective actions are possible if increased bed occupancy affects the
health of the elderly adversely. These actions, however, depend on whether
increased bed occupancy affects the admission of elderly persons to the hospital,
the care they receive during hospitalization or their discharge from the hospital.
In the first two cases, the creation of special geriatric wards may decrease the
competition with younger age groups for admission and provide care related to their
special needs. If the effect of high occupancy is early discharge, then post
discharge followup combined with home care and other extramural services may be
appropriate.

PURPOSE OF THE STUDY f .

The purpose of the study is to test the following hypotheses: *
*

(A) Elderly patients are used to fill up beds during low occupancy periods and are
discriminated against during high occupancy periods. If this hypothesis is
true, one would expect a higher proportion of elderly persons to be admitted
during low occupancy and a lower proportion during high occupancy. Furthermore,
one would expect a longer length of stay during low occupancy and a shorter

For example, in the U.S.A. those over 65 years of age accounted for 36% of care
days in shortterm hospitals in 1978 (newborns excluded). Their utilization
rate of care days per 1000 is threefold that of the 4564 age group and five
times that of the 1544 age group (U.S. DHEW, 1978: Table 1, 21). Furthermore,
the population over age 65 is expected to grow by 20% in the next decade, as
compared to 10% for the population as a whole (from testimony by a group of
population experts before the House Appropriations Committee, January 24, 1980) .
A similar situation exists in Canada, Europe and Israel.
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length of stay during high occupancy, with a larger relative decrease in the
length of stay among the elderly than among younger age groups.

(B) The quality of inpatient care for the elderly decreases during periods of high
bed occupancy, thus resulting in a higher proportion of patients discharged
dead .

METHODOLOGY

. In order to test the above hypotheses, separate analyses of the relationship
between the following variables have been conducted.

(1) The proportion of elderly patients among all admissions, and the expected
occupancy on the day of admission (to be defined later).

(2) The agespecific average length of stay and bed occupancy during the day
or days preceding discharge.

(3) The proportion of patients discharged dead and bed occupancy during the day
or days preceding discharge.

Target Population

The target population includes all patients who were hospitalized in the internal
medicine departments of the Hadassah University Hospital in Jerusalem during the
three year period of January 1st, 1976, to December 31, 1978.

This target population is further subdivided by age groups, with each age group
analysed separately. Scheduled admissions are distinguished from patients admitted
through the emergency room2 in the study of the effect of bed occupancy on the
proportion of elderly persons admitted, since the admission procedure of these two
classes of patients differs.

Data Sources

The main source for the study data was the hospital computer discharge files of
, all patients discharged from the hospital during the years 1976 to 1978. Included

in these files are the demographic characteristics of each patient, the code of
^ thedepartment (s) where the hospitalization took. place, admission and discharge

dates, the type of admission (scheduled or through the emergency room) and dis
* charge status (dead or alive). Data necessary to compute daily occupancy measures,

such as the bed capacity, the number of occupied beds at midnight, and the daily
number of admissions and discharges in the internal medicine departments, were
collected from the departments' daily occupancy log books for each calendar day
from January 1, 1976 to December 31, 1978. This information, to which was added
the department's duty status and the day of the week, was computerized and merSed
with the individual patient records.

The emergency room is called more appropriately a 'triage room' in Hebrew. The
large majority of admissions come through the emergency room.
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Analysis of the Data

Measuresof bed occupancy. The measure of daily occupancy used for the study of
the proportion of elderly admissions is its inverse, i.e., the expected percentage
of empty beds, which is equal to the number of empty beds at midnight the day
preceding admission plus the number of discharges that day. In addition to the
measure of daily bed occupancy (midnight bed occupancy during the day preceding
discharge) used to study the length of stay and proportion of dead discharges,
the average daily occupancy during the week preceding discharge is also computed,
since discharge decisions and the discharge status may be affected by the bed
occupancy during a period of days preceding discharge. ,

Additional factors. The hypothesized causal relationship between daily bed
occupancy and the three dependent variables (percentage of elderly admissions,
average length of stay, and percentage of dead discharges) may be obscured by *

factors independently affecting both daily occupancy and these dependent variables.
Unless such additional factors are accounted for, some of their effects on the
dependent variables may be wrongly attributed to daily occupancy. Two such
factors are the day of the week and the duty status of the department on any given
day (i.e. , whether or not the department was on call for emergency admissions that
day).

The duty status of a department on a given day affects the number of admissions
that day and thus also affects bed occupancy. The percentage of elderly patients
admitted may also be affected by the department's duty status if the age distrib
ution of persons requesting hospitalization varies with the duty day. This could
be the case if the elderly go to the nearest hospital while younger age groups go
to the duty hospital. Average length of stay may also be affected by the depart
ment's duty status; for example, a larger number of patients might be discharged
on duty days in order to make beds available for emergency admissions.

In addition to variations related to the department's duty status, admissions
also tend to be higher at the beginning of the week, while discharges tend to be
highest before the weekend. Therefore, daily occupancy is affected by the specific
day of the week and so is the percentage of elderly patients admitted. The average
length of stay could be likewise affected.

The analysis of the relationship between bed occupancy and the three dependent
variables is conducted as follows. First, an analysis of variance is performed on
each of the dependent variables by using bed occupancy levels and the two factors
(department duty status and day of the week) as independent variables. If the * '
effect of bed occupancy is found statistically significant, then the mean of the f■

dependent variable is computed for each level of bed occupancy. Should the inter
active effect of bed occupancy with either of the two additional factors be .
statistically significant, then the above tabulations are done separately for each
duty status category or for the days of the week, whichever is relevant. Obser
vation of these tables will determine whether or not observed changes are consistent
with the previously stated hypotheses.

RESULTS

Selected characteristics of the target population are given in Table 1.
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TABLE 1: Selected Characteristics of the Study Population

TOTAL AGE 65+

Age distribution 1354 46!£
5564 175
6574 lit 575
75+ 167 437
Total 10(U 100.7

Sex males 5470 552
females 462 452

; Total 1007 1002

Type of Admission emergency room 842; 892
scheduled J.6% 117
Total 100% 1007

Discharge status alive96. 5%93. U
dead 3.5X 6.97
Total 1007 1002

Average length of stay* 10.6 days 11.1 days

Total number of patients 8,834 3,076

* Excluding A.6% of the patients with a length of stay longer than
30 days (see footnote 3).

Percentage of Elderly Admissions

An analysis of variance using daily bed occupancy levels, department duty status
and the day of the week as independent variables, was performed on the following
dependent variables: the proportion of patients age 65 and over among emergency
room admissions, the proportion of patients age 75 and over among emergency room
admissions, and the proportion of patients age 65 and over, and 75 and over, among
scheduled admissions.

* The main effect of bed occupancy was statistically significant (at the .05 level)
* only for the proportion of patients 65 and over among emergency room admissions.

No clear pattern of change in the proportion of elderly admissions was found with
bed occupancy rates.

Average Length of Stay

The following results are based on patients who were discharged alive from the
hospital and whose length of stay did not exceed 30 days .

Patients discharged dead were removed from the analysis since their length of
stay is obviously unaffected by discharge policy. Patients with stays of longer
than 30 days were also removed from the analysis because they were likely to be
patients with special problems.
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An analysis of variance on the average length of stay of patients was performed |
using daily bed occupancy and weekly average bed occupancy levels, and the tw0
external factors as independent variables. A separate analysis was conducted for
the following age groups: 1364, 6574 and 75+. .

The effect of daily bed occupancy was statistically significant only for those
less than age 65. Nevertheless, there is an apparent trend in all age groups ;
towards increased length of stay with decreased bed occupancy (see Table 2),
especially when comparing the average length of stay of patients discharged i
following a daily bed occupancy rate of 100Z or more against a rate of less than
SOI. For all age groups combined, the difference in length of stay for these *

two subgroups of patients is one day. The difference is slightly larger for
younger patients (under age 65) than for older patients (age 65+).

TABLE 2: Average Length of Stay by Daily Occupancy
and Weekly Average Occupancy*

Age Groups
1354 5564 6574 75+ Total A'

Daily bed occupancy:
100+7** 9.2 10.8 11.6 10.8 10.3 1687
9099:? 9.6 11.7 11.7 10.5 10.6 2980
SO89% 9.8 11.4 11.3 11.0 10.6 2095
less than 80% 10.4 12.6 12.2 11.5 H.3 898

Weekly average bed
occupancy:

100+7 8.8 8.8 11.0 9.4 9.3 544
9099% 9.3 10.4 10.7 9.8 9.8 2186
SO89% 9.0 10.6 10.3 10.2 9.7 2065
less than 80:2 10.6 13.0 13.0 12.4 11.9 2865

TOTAL 9.6 11.5 11.6 10.8 10.6 7660

* Excluding patients discharged dead or with length of stay longer than 30 days.
** More patients have been treated than the department was planned for.

A.

When weekly average bed occupancy is used for the analysis instead of daily bed i,
occupancy, the effect of bed occupancy is statistically significant at the .01
level for all age groups. No interactive effect of bed occupancy with the other
explanatory variables is statistically significant. In a similar manner to the
above case, average length of stay increases with decreased bed occupancy in all
age groups. When all age groups are combined, the average length of stay for
patients discharged where the average bed occupancy during the previous week was
less than 80^ is 2.3 days more than for patients discharged after a weekly average
bed occupancy of 100^ The difference is largest for the 5564 age group and
smallest for the 1354 age group.
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Percentage of Dead Discharges

An analysis of variance on the percentage of dead discharges was performed using
daily and weekly bed occupancy levels and the two external factors as independent
variables. Separate analyses were conducted for the patients age 65 and over and
age 75 and over. Neither the daily bed occupancy nor the weekly bed occupancy's
effects were statistically significant.

DISCUSSION

 Three hypotheses were made:

(1) The elderly, more than other age groups, are being used to fill up beds during
low bed occupancy periods.

(2) The elderly are discriminated against during high bed occupancy periods.

(3) The elderly suffer from neglect of care during high bed occupancy periods
with fatal consequences.

The patterns of utilization of general hospital beds by the elderly that would
support these hypotheses did not materialize in the present study of the internal
medicine departments of a large teaching hospital.
There was no evidence that elderly were used more than other age groups to fill up
beds during low occupancy periods, neither by admitting larger numbers of elderly
patients, nor by increasing their length of stay relative to other age groups.
While the proportion of dead discharges increased significantly in the oldest age
group, there is no evidence that it was affected by occupancy rates. In their study
of factors affecting inpatient admissions from the emergency room of a large
hospital in Tel Aviv, Velar and Harel (1975) also found no evidence that the elderly
were treated differently from other age groups.

One must stress though that the elderly are affected in a manner similar to other
age groups by policies resulting from changes in bed occupancy. This does not
imply an absence of adverse health consequences.

No information on the effect of bed occupancy on admissions policy was gained,
because of a lack of data on the demand for inpatient hospital care. However,
decreased average length of stay with higher bed occupancy levels suggests that

> discharge policies are affected by bed occupancy. The fact that the elderly are
f affected like other age groups by policies resulting from changes in bed occupancy
 does not imply that they are unaffected by such policies. Therefore a suggested
topic for future research is the question of whether admission and discharge
policies during high bed occupancy periods have adverse health consequences on the
patients or potential patients, whether they affect future use of health services,
or alternatively, whether they decrease unnecessary hospitalization.
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