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Background: Reducing inappropriate hospital admissions could lead to lower total health care costs without

compromising the quality of care. Research suggests that a sizeable portion of hospital admissions are
inappropriate. Other studies indicate that family physicians use health care resources, including
hospitalizations, less often than other primary care physicians. To gain addiﬂo:}al insight into family
physicians’ decisions to admit patients, we performed an exploratory study usirig the Appropriateness
Evaluation Protocol, a validated, clinically based utilization review instrument.

Methods: We assessed admissions by community-based and residency-based family physicians to a single
university-affiliated hospital during calendar year 1988. A total of 905 patients were admitted to the hospital
by family physicians during the study period. Of these, 889 records had complete data. Each was reviewed for
appropriateness of admission. We calculated percentages of inappropriate admissions and used logistic
regression to ascertain variables that were significant predictors of inappropriateness.

Results: Overall, 5.4 percent of admissions were categorized as inappropriate. Omitting obstetric cases,
the rate was 10.5 percent. Inappropriate admissions did not cluster around a small number of diagnoses or
diagnosis-related groups. Using logistic regression, we found that urgency of admission, patient insurance
status, and residency-based physician admission versus community-based physician admission were
significant predictors of inappropriate hospital use. Of the inappropriate admissions, 70 percent were
so rated because diagnostic procedures or treatments could have been performed on an outpatient

basis.

Conclusions: In contrast with other studies for which physician specialty was not controlled, family
physicians less frequently admitted patients inappropriately. Predictors of inappropriateness differed from
those found in other studies. Changes in hospital systems, in addition to educational efforts directed toward
individual physicians, hold promise as a strategy for reducing inappropriate hospital use. (J Am Board Fam

Pract 1994; 7:229-35.)

Reducing inappropriate hospital use is one prom-
ising meins EfP coIr)ltrolIing health costs w1th01.1t
jeopardizing the quality of care.! Tl}e Appropri-
ateness Evaluation Protocol (AEP)? is a ’vallda_ted
instrument that categorizes unnecessary}xospltgl
admissions and hospital days. The AEP categori-
zation scheme is based on the clinical state‘of the
patient, independent of the diagnqsis or dlagno—
sis-related group. The criteria for inappropriate-
ness are explicitly stated. They do not depend on
complex mathematical models.
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By AEP criteria, a substantial fraction of hos-
pital care is inappropriate. Siu and colleagues,’?
for example, concluded that 23 percent of a
national sample of 1132 nonelderly admissions
were inappropriate and that another 17 percent
were for surgical procedures that could have been
done in an ambulatory setting. Restuccia, et al.*
found that 28.1 percent of hospital days were
inappropriate in a sample of more than 8000 ad-
missions to 41 Massachusetts hospitals. Studies of
Veterans Administration hospitalizations have re-
vealed an inappropriate admission rate of 43
percent’ and an inappropriate day rate of 48 per-
cent,® probably reflecting nonclinical factors,
such as the lack of ambulatory surgery facilities.
In a study of 25 hospitals in four geographical
regions of the United States, Restuccia, Gert-
man, et al.” found 19.1 percent of admissions and
20 percent of hospital days to be inappropriate.
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If predictors of inappropriate hospital use were
better understood, interventions could be devel-
oped and tested, and health care costs might be
reduced. Physicians are responsible for the deci-
sion to admit patients to and retain patients in the
hospital. Physician characteristics are plausible
predictors of inappropriate utilization. Yet there
has been little reported research on this question
using the AEP. One study involving a pediatric
population reported AEP-derived inappropriate
use by pediatric medical and surgical specialty.®
The rate of inappropriate use varied from 10
percent for pediatric pulmonary medicine to 70
percent for pediatric neurology. In a study of six
sites across the United States that examined phy-
sician characteristics and their relation to appro-
priateness of hospital use, Siu, Manning, et al.”
found that physicians in practice for more than 15
years had a slightly higher proportion of inappro-
priate admissions when compared with younger
physicians.

Third-party payers increasingly rely on pri-
mary care physicians to be gatekeepers whose de-
cisions presumably limit the extent of inappropri-
ate hospital use. The evidence suggests, however,
that different primary care disciplines have differ-
ent practice styles. In a study in which adult pa-
tients were randomly assigned to family medicine
or internal medicine clinics staffed by residents at
one hospital, family physicians in training used
the hospital less often and incurred lower costs
per hospitalization than residents in internal
medicine.!? This lower intensity of service also
has been seen in non-risk-adjusted comparisons
in the ambulatory setting,!!*1 and it persists even
when variation in patient mix is controlled.!¢

We wanted to study in more detail decision
making about hospitalization by one primary care
specialty. In particular, we wanted to determine
the extent to which family physicians admitted
patients to an acute-care hospital appropriately, as
categorized by the AEP, and to discern what vari-
ables predict inappropriate hospital udlization. In
an exploratory study, we analyzed hospital use by
community-based and university-based family
physicians admitting patients to a university-affili-
ated community hospital.

Methods
The AEP criteria for appropriateness of an ad-

mission are clinically based. A trained reviewer

audits a hospital record, looking for evidence that
the admission has met at least one appropriate-
ness criterion. Separate criteria have been dev
oped for adult medical-surgical, pediatric, amd
obstetric admissions (see Appendix for adult megi-
cal-surgical admission criteria). The elective sgr-
gery criteria rate the appropriateness of the 13)—
cation (inpatient versus outpatient) and tlmmg
(need for preoperative hospital days) of surgefy
The reviewer can override a criterion-based judg-
ment concerning appropriateness or inappropgi-
ateness if the patient’s unique situation merlass
AEDP criteria evaluate whether an admission is @—
propriate given the patient’s severity of illness afjd
the intensity of service; the instrument does 1ot
assess whether a particular service was approp#i-
ate for the patient.
We applied AEP criteria to admissions by faﬁ—
ily physicians to a 425-bed university- afﬁhatad
community hospital in the Rocky Mountdth
West. The hospital had more than 100 comnig-
nity-based family physicians on its staff al-‘»d
served as the clinical base for a 24-resident famgy
medicine residency program. Community phym—
cians admitted patients directly to the hosplgl
from their offices or from the emergency depagt—
ment. Residents made decisions about admissign
of the residency program’s patients while seeigg
patients in the outpatient family practice unit %r
after hours in the hospital’s emergency depa&—
ment. All residency admissions were superv1s§d
and approved by an on-call family physician fg-
ulty member. 2
We reviewed all admissions to the hospital By
family physicians during calendar year 1988, the
last year for which complete records were av
able. Admissions solely for rehabilitation and ®f
children 6 months old or younger were excludg
because AEP criteria do not apply. A search of the
hospital data base revealed 879 applicable ade-
sions, which we reviewed for approprmtene‘@
During the data-collection phase, we found %
additional admissions by family physicians duru:'rg
the study year not detected by the hospital diga
base, so our initial study sample included 905 28-
missions. Appropriateness of admission data wepe
missing for 7 cases, and 9 admissions were @r
elective surgery, for which the AEP categorlﬁs
the appropriateness of the choice of location lglt
not the appropriateness of the surgery itself. Be-
cause all 9 cases were rated appropriate for lo@-
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tion, they were dropped from the analysis. Sub-
tracting these 16 cases yielded a final sample size
of 889 admissions.

After undergoing training using materials pro-
vided by Utilization Management Associates, a
firm specializing in the development and applica-
tion of appropriateness criteria, a single board-
certified family physician reviewed all records and
rated them for appropriateness of admission ac-
cording to AEP criteria. Because the review ne-
cessitated reading portions of the hospital record,
it was not possible to blind the reviewer to the
identities of the admitting physicians. The reviewer
was not at the time and never had been a member
of the medical staff of the study hospital. To validate
the reviewer’s use of the protocols, Utilization
Management Associates performed its own rat-
ings on a sample of 30 records previously assessed
by our reviewer. The agreement rate was 96.6 per-
cent with a kappa of 0.656 (LL Tarr, Utlization

Management Associates, personal communica-

tion, 11 December 1989). This level of agreement
is comparable with that reported by others.”’“.3

We calculated the overall percentage of in-
appropriate admissions for all phys'icians and
for community physicians and the residency pro-
gram separately. Because admissions of pregnant
women were virtually all rated as appropriate,
we also analyzed the data omitting obstetric
admissions. .

To help explain inappropriate hospital use, we
used stepwise logistic regression to dete'rn}me im-
portant predictors of whether an.adrmssmn was
appropriate or inappropriate. Variables t_ested as
predictors included patient demographlcs. (?ge,
sex); date, time, and day of the week of ac%mlssmn;
insurance status; residency or community prac-
tice; length of stay; and admission status (routine,
urgent, emergent), and source. T‘h.ere were too
few inappropriate cases in any individual diagno-
sis or procedure, diagnosis-related group, or ma-
jor diagnostic category for .these varl'ables to ,be
examined as predictors of inappropriate adqus-
sion. Likewise, there were t00 few.n.lappropnate
admissions for any individual physician. Wct also
determined the most common reasons for inap-
propriate admissions, analyzing the resu(l;s viqth
Pareto diagrams. These graphical dgta isp ags
are histograms with the bars ax_'ranged in descen 1;
ing order of size and a superllmposed hnfe grap
showing cumulative frequencies. Pareto diagrams

are used in industry to ascertain the most promis-
ing areas — the so-called “vital few” — in which
to concentrate quality improvement efforts.!?

- Results

Of 889 admissions with complete data, 406 were
adult medical-surgical admissions, 41 were pedi-
atric, and 442 were obstetric. Women constituted
81.9 percent of all patients and 64 percent of the
nonobstetrical patients. The average patient age,
excluding pediatric admissions, was 40.4 years.

A total of 48 (5.4 percent) admissions were cat-
egorized as inappropriate by AEP criteria. For the
397 admissions attributable to the residency prac-
tice, 11 (2.8 percent) were classified as inappro-
priate. Of all 889 admissions, only 1.2 percent
(11 of 889) were inappropriate and attributable to
the residency. For the 492 admissions attributable
to the community physicians, 37 (7.5 percent) were
considered inappropriate by AEP criteria. This con-
stituted 4.2 percent (37 of 889) of all admissions.

Obstetric problems accounted for one-half of
the admissions. Because only 1 of the 442 admis-
sions in this category was rated as inappropriate,
we concentrated the remaining analysis on the
447 nonobstetric admissions, summarized in
Table 1. Community and residency admissions
had similar age and sex distributions and average
length of stay. Overall, 47 (10.5 percent) of 447
nonobstetric admissions were inappropriate (11
of 179 [6.1 percent] residency, 36 of 268 [13.4
percent] community). Table 2 summarizes the de-
gree of inappropriate admissions by AEP group.

Table 1. Admissions Characteristics (Excluding
Obstetrical and Elective Surgical) by Residency and
Community Family Physicians.

Community Total
Residency Admissions  Admissions
(n=181) (n=269) (n=450%)
Characteristics No. (%) No. (%) No. (%)
Rated admissions* 179 (40) 268 (60) 447 (100)
Inappropriate 11 (6.1) 36 (13.4) 47 (10.5)
Male 56 (31.3) 105 (39.2) 161 (36.0)
Female 123 (68.7) 163 (60.8) 286 (64.0)
Average age in 54.5(26.8) 49.2(22.9) 51.3 (24.6)
years (SD)
Average length of 5.4(5.3) 44(4.2) 4.8 4.7)
stay in days (SD)

*Three cases were missing ratings for appropriateness of admis-
sion and were dropped from subsequent analyses.
SD=standard deviation.
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Table 2. Appropriateness of Admissions by Residency
and Community Family Physicians.

Residency  Community  Combined
Hospital Service  Admissions  Admissions  Admissions
Adult medical-
surgical
Number of 158 247 405
admissions
Percentage 7.0 14.2 11.7
inappropriate
Pediatric
Number of 21 20 41
admissions
Percentage 0 5.0 2.4
inappropriate
Obstetric
Number of 218 224 442
admissions
Percentage 0 0.4 0.2

inappropriate

Inappropriate admissions did not cluster
around any single diagnosis. By diagnosis-related
groups, the largest proportions of inappropriate
admissions were for patients with back problems
(18.8 percent) and patients with diabetes who
were older than 35 years (8.3 percent). A variety
of other diagnosis-related groups each accounted
for a single inappropriate admission. There also
was no significant clustering around any major di-
agnostic category.

Applying a stepwise logistic regression model,
we found three significant predictors of whether
an admission was appropriate: community-based
versus residency-based attending physician, in-
surance type, and admission status. Thirty-six (77
percent) of 47 inappropriate admissions were by
community-based physicians, though commu-
nity-based physicians accounted for only 55 per-
cent of all admissions. Patients insured through
health maintenance organizations (HMOs) ac-
counted for 24.8 percent of the total admissions
but 46.8 percent of the inappropriate admissions.
The HMOs admitting to our study hospital were
all open-panel, individual practice association
plans with typical utilization control mechanisms
in place. In contrast, Medicare admissions consti-
tuted 37.2 percent of the total admissions, but
only 17.0 percent were categorized as inappropri-
ate. Likewise, commercial insurance admissions
made up 22.9 percent of the total but only 3.5
percent of the inappropriate admissions. Admis-
sion status also was a significant predictor. Pa-
tients admitted on an emergency basis accounted

for almost one-half of all admissions (49.7 per-
cent) but only 19.1 percent of inappropriate ad-
missions. Urgent admissions were 42.5 percentjf)f
the total admissions but 57.4 percent were indp-
propriate. Routine admissions, only 7.8 percéat
of the total, accounted for 23.4 percent of ina}-
propriate admissions. Logistic regression resu%
along with odds ratios of significant predictorsgf
inappropriate admission, are presented in Table3.
The Pareto diagram (Figure 1) graphlcaﬁy
shows that 70 percent of the 46 1nappropr1;g;e
nonobstetric admissions were rated as inapprg-
priate because diagnostic procedures or treatmeht
could have been done on an outpatient basis.

¢C1E0T Se

Discussion
Because physicians’ decisions control as muchzs
80 percent of all health care expenditures,”&!
physician characteristics might predict 1 1napprQ-
priate hospital use. As noted above, previous ;oé—
search suggests that “primary care physician™a Qs
not a homogeneous category and that medlé’al
specialty might influence the decision to use the
hospital. ‘2

The family physicians in our sample admltt@d
patients inappropriately less often than physicidgn
as a whole in previous studies — which, as in
present work, were not controlled for severi

A&G‘“v
o

Table 3. Results of Logistic Regression Analyses
Predicting Likelihood of Inappropriate Hospital
Admission.

Logistic Regression

Variable B OR
Type of physician
Residency-based

95% (4

B0 qp['/vv\vv\//:duu wo.y pepe@;

(reference group) S
Community-based 0.68 1.97* 1.25-3.1N
Admission status §
Emergency (reference i
group) Q
Urgent 2.76 15.80* 5.33-46.8%
Insurance type <
HMO (reference group) e
Workers’ compensation -0.38 0.68 0.1 3—3.()@2P
Self-paying 021 1.23 0.2()—7.4%
Commercial -1.13 032 0.12-0.8%
Medicaid 0.15 116 035-3.88
Medicare -1.65 0.19* 0.07-0.48P
*Significant odds ratios. g

B=standardized beta coefficienct, OR=o0dds ratio, CI= conﬁdegce
interval.
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Figure 1. Pareto diagram of reasons for inappropriate
admission. Key: OP = diagnostic procedures or
treatment can be done as outpatient, OR = reviewer
override although admission appropriate by criteria,
GEOQ = patient lives too far away from hospital to permit
diagnostic procedures or treatment to be scheduled
expeditiously, SNF = patient needs skilled nursing
facility care, PLAN = no documented plan for diagnostic
procedures or treatment, PREM = patient admitted 1 or
more days before previously scheduled inpatient
procedure. The number at the top of each bar is the total
number of admissions rated as inappropriate for that
reason.

There were several surprising findings. First, in
AEP terms, most inappropriate admissions were
accounted for by a single parameter — proce-
dures that could have been done in the outpatient
setting. It is tempting to conclude that these ad-
missions are a consequence solely of physicians’
choices. It also is possible that hospital character-
istics played a role. Hospital regulations, the non-
availability of ambulatory facilities, or other fac-
tors could have contributed to this component of
inappropriate use. Our study hints at an impor-
tant but often unappreciated aspect of inpatient
care — while patients are nominally under the
control of their admitting physicians, their admit-
ting physicians are not in complete control of the
processes of care. Similar conditions have been
observed in other complex systems.??

The residency-based physicians in our study
had fewer inappropriate admissions than the
community-based physicians (6.1 percent versus
13.4 percent). There is no & priori reason to as-
sume that the residency’s patients were more or
less severely ill than those admitted by commu-
nity physicians. It could be that close faculty su-
pervision of residents’ admission decisions ac-
counts for the low rate. Our data cannot support
or refute the hypothesis. If confirmed in other

settings, this finding would suggest that training
programs can keep costs down through judicious
use of the hospital, provided that hospital systems
do not inadvertently cause increases in inappro-
priate utilization.

Finally, while differences in urgency might be
expected to predict the appropriateness of the
decision to admit, our finding about the impor-
tance of insurance status was surprising. Patients
insured through HMOs were admitted inappro-
priately more often than expected. Other larger
studies have reached different conclusions, but
they have not been limited to admissions by a
single primary care medical specialty. It is possi-
ble that existing utilization review methods,
based on diagnosis or nationally derived norms,
do not detect some inappropriate hospitaliza-
tions. A method based on the patient’s clinical
condition at admission, such as the AEP, might
assist HMOs wishing to exert tighter control
over hospital use. At the same time, our finding
concerning Medicare’s relatively low rate of in-
appropriate admissions appears to confirm that
prospective payment has altered physician
behavior.

Our study has several important limitations.
It does not permit direct comparisons between
different medical specialties, because by choice
we limited our sample to patients admitted
by family physicians. Certain additional charac-
teristics of our study sample could have com-
bined to reduce inappropriate hospitalization.
The hospital we studied had a close affiliation
with a medical school, and many of its commu-
nity-based family physicians were young and
residency trained. As noted above,” greater phy-
sician age is associated with inappropriate
utilization as measured by the AEP. Our study
hospital’s data base reliably recorded the admit-
ting physician, not the referring physician. Thus
patients referred by a family physician to, say,
a surgeon and admitted by that surgeon did
not appear in our sample. If inappropriate
admissions in this setting were assigned to
the referring family physicians, rates of inappro-
priateness would rise. Because referring phy-
sicians arguably have only partial control
over their consultants’ decisions, on the other
hand, it might or might not be proper to assign
a consultant’s AEP-derived inappropriate ad-
mission to the referring physician. One way to
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examine this question would be to replicate our
study in a managed care environment in which
referrals and their outcomes can be tracked.

It is also possible that the true proportion of in-
appropriate admissions attributed to family physi-
cians was even lower then we detected. As is the
case in most private hospitals, full-time emer-
gency physicians occasionally admit patients of
community-based family physicians to the hospi-
tal after hours. If inappropriate, these admissions
would be credited to the family physician, not to
the physician who actually made the decision
to admit. Our data also do not permit us to
sort out patients who might have been inappro-
priately #ot admitted, and who, if admitted, would
have caused the proporton rated as inappropriate
to fall.

No utilization review instrument, of course, is
perfectly reliable or valid. The AEP reliability
and validity are within acceptable limits.?? Tt is
possible, however, that a more valid and reliable
instrument would have categorized more admis-
sions as inappropriate.

Nevertheless, our results are consistent with
other studies showing that family physicians use
fewer health care resources than other specialists
and use the hospital less frequently.!%1%16 If con-
firmed in other settings and with other patient
populations, these findings suggest that a medical
care system based on generalists might be more
cost effective than our current arrangement.’*
Other AEP-based strategies to reduce inappro-
priate utilization include targeted utilization
review?’ and feedback to attending physicians.?
The Pareto analysis suggests additional strategies
to reduce inappropriate utilization that are
consistent with the principles and methods of
continuous quality improvement.???” By focusing
on the most common reasons for inappropriate-
ness, and analyzing both the systematic and extra-
systematic causes of those reasons,?® our study
hospital potentially could achieve an important
reduction in nonacute utilization. Such tech-
niques have already been applied successfully to a
variety of issues in different types of health care
organizations.?’

We conclude that more research is needed to
define further the contributions of physician spe-
cialty, patient insurance status, and hospital pro-
cess characteristics to the analysis and improve-
ment of inappropriate hospital use.

Rebecea AL Fried, MD, reviewed all medical records and ab-
stracted data for analysis. Sherry Holcomb provided assistance
with data analysis and interpretation. “Irish Rollin assisted with
the design and production of the figure. Donald C. Iverson, PhD,
reviewed the manuscript and made many helpful suggestions.
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Appendix

Adult Appropriateness Evaluation Protocol
Admission Criteria

Patient Condition

L.

10.

Sudden onset of unconsciousness or disorien-
tation (coma or unresponsiveness)

. Pulse rate <50 or >140 beats per minute
. Systolic blood pressure <90 or >200 mmHg, or

diastolic blood pressure <60 or >120 mmHg
Acute loss of sight or hearing

Acute loss of ability to move body part
Persistent fever equal to or greater than
100°F oral or greater than 101°F rectal for
more than § days

Active bleeding

. Severe electrolyte or blood gas abnormality

(any of the following): serum sodium <123 or
>156 mEqg/L; serum potassium <2.5 or >6.0
mEq/L; carbon dioxide combining power
<20 or >36 mEq/L (unless chronically abnor-
mal); arterial pH <7.30 or >7.45
Electrocardiographic evidence of acute is-
chemia; must be suspicion of a new myocar-
dial infarction

Wound dehiscence or evisceration

Clinical Services

11.

12.

13.

14.

15.

16.

Intravenous medications or fluid replacement
(does not include tube feedings)

Surgery or procedure scheduled that day
requiring general or regional anesthesia, or
equipment or facilities available only for
inpatients

Vital sign monitoring every 2 hours or more
often (can include telemetry or bedside cardiac
monitor)

Chemotherapeutic agents that require con-
tinuous observation for life-threatening toxic
reaction

Intramuscular antibiotics at least every
8 hours

Intermittent or continuous respirator use at
least every 8 hours

Adapted from Gertman and Restuccia?
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