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Utilization review (UR) has become a prominent
approach to cost containment now used by almost 65%
of private group insurance plans. Although insurers
have increasingly relied on UR to contain health care
costs, until recently little was known about the effects
of this cost containment approach. This article re-
views some of the key findings of a UR evaluation,
based on analysis of claims data on 223 insured
groups for the years 1984 through 1986. The evalu-
ation found that UR reduced admissions by 12%, in-
patient expenditures by 8%, and total expenditures
by 6%. It was estimated that UR generated net sav-
ings of $115 per employee per year. Groups adopting
UR with high baseline rates of hospital use had larger
expenditure reductions and greater net savings. It
appears that UR can play an important role in private
cost containment and help improve medical care re-
source consumption.

In 1987, private health insurance payments totaled
almost $158 billion, representing 32 cents of each
health care dollar spent. As a result of accelerating
insurance premiums, employers, in their role as payers
of health care, have sought to develop approaches for
containing health care costs and have turned to pro-
spective utilization review (UR). UR, which seeks to
ensure that hospital care used is appropriate and
necessary, has expanded rapidly in recent years (1, 2),
and 65% of private group insurance plans now use
some form of UR (3). Research showing that as much
as 20% of hospital admissions and 35% of inpatient
days are inappropriate or unnecessary (4-8) has led
advocates to claim that UR can reduce costs (9, 10)
and, at the same time, improve the quality of care.

However, until very recently little was actually
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known about the impact of UR on hospital use or
costs. In reviewing the literature, Wickizer (11) has
discussed the wide range of findings produced by UR
evaluations. Early evaluations of the Professional
Standards Review Organization (PSRO) program
found that UR had limited effect on reducing hospital
days among Medicare patients (12-14), with no net
cost savings (15, 16). On the other hand, evaluations
of PSRO prototype programs and other public UR
programs produced findings suggesting that UR could
reduce hospital inpatient rates by 10-15%, with at-
tendant cost savings (17-20). However, the reliability
of the findings produced by these evaluations has been
questioned on methodological grounds (11, 21). More
recent assessments of private UR programs have pro-
duced some encouraging findings suggesting that UR
can generate impressive cost savings (22-25). But
these assessments also suffer from methodological
problems that make their findings largely unreliable
(11).

For the past several years, the authors (T. M. W,
P.J.F., and J. R. W.) have been involved in an ongoing
project, initiated at The University of Michigan, to
evaluate the effects of UR on hospital use and ex-
penditures. Findings of this evaluation have been re-
ported in the academic and scientific literature (26,
27) but not in the professional literature. Physicians,
nurses, and administrators involved in the planning
or operation of UR programs represent a key group of
heaith care professionals who need current evaluative
information on UR. The purpose of this article is to
review the major findings of our evaluation.

THE UR PROGRAM

The UR program analyzed was established in 1983
by CNA Insurance Companies of Chicago and made



available to policyholders as a benefit plan option.
The UR program consists of two related review ac-
tivities: pre-admission authorization and concurrent
review. Pre-admission authorization is usualy con-
ducted by an off-site review panel staffed by registered
nurses and physician advisors but may in some cases
be conducted by on-site medical personnel.

The second review activity, concurrent review, pro-
vides a review of the patient’s treatment plan, along
with the planned length of stay. Concurrent review is
done on-site by a registered nurse, who reviews the
treatment plan to ensure that it meets established
medical criteria. UR is compulsory for all employees
and dependents. Employers adopting UR pay a pre-
mium surcharge of approximately $1.40 to $1.80 per
month per employee depending upon the type of re-
view selected and the number of employees covered.

Like many private UR programs, the UR program
analyzed relies on financial incentives to alter patient
behavior. Patients failing to comply with UR proce-
dures are subject to financial penalties (physicians
and hospitals are not subject to penalties). For exam-
ple, if employees do not get authorization for admis-
sion as required by pre-admission review, they may
have their covered inpatient expenses reduced by some
percentage (often 50%) or by a set dollar amount
before normal benefits are applied. Thus, the UR
program seeks to encourage the appropriate use of
hospital services through economic incentives, in ef-
fect raising the relative price of care determined by
UR to be inappropriate. Assuming patients are re-
sponsive to these higher prices, one would expect UR
to reduce the use of inpatient care.

THE EVALUATION DESIGN

Our evaluation sought to answer a series of ques-
tions regarding UR, including:

1. What is the effect of UR on hospital use and
expenditures?

2. Does UR have any effect on the rate of growth in
expenditures?

3. Does the effect of UR vary across diagnoses?

4. Do groups with high baseline levels of utilization
achieve greater expenditure savings as a result of
UR?

5. Do health care market factors influence the effec-
tiveness of UR?

6. Does UR produce net cost savings for employers?

The unit of analysis for the research was the insured
group. A group may represent an entire insured pop-
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ulation covered under an employer’s health insurance
policy or it may represent some subset of the employ-
ees and dependents covered under that policy. For
example, a large company with multiple plants in
different geographic areas may structure its insurance
policy so that each site constitutes an insured group
whose claims are processed separately and whose pre-
miums are set independently.

Groups were selected for study based on several
criteria, including size of insured population, availa-
bility of claims data, type of coverage provided, and
number of quarters of account activity. 223 groups
were selected for study meeting these criteria. Of these
groups, 91 operated under UR during 1984 through
1986, and the remainder did not have any cost con-
tainment program in effect during this time. Although
not randomly sampled, the groups selected for study
are well distributed in terms of geographic region and
industry and very representative of the under-65 gen-
eral population in terms of hospital use. Eighteen
percent of the groups are located in the northeast,
35% in the north central region, 26% in the south,
and 21% in the west. The average group includes
approximately 1500 insureds, comprising 660 employ-
ees and 840 dependents.

Quarterly claims data for 1984 through 1986 on the
223 groups were pooled, making 1844 observations
available for analysis. The claims data provided infor-
mation on hospital utilization and medical care ex-
penditures, which formed the outcome measures for
the evaluation. The measures analyzed included: (1)
admissions per 1000 insured persons; (2) length of
stay (LOS); (3) hospital routine (room and board)
expenditures per insured person; (4) hospital ancillary
expenditures per insured person; and (5) total expend-
itures per insured person (consisting of all inpatient
and outpatient expenditures). All variables were meas-
ured on a per quarter basis; expenditures were adjusted
through the Medical Care Price Index to reflect Jan-
uary 1985 prices.

To control for factors believed likely to influence
hospital use, we collected information on employee
demographic characteristics, health care market area
factors, and benefit plan features. This information
was obtained from the insurance carrier’s account files
and from various secondary sources, including the
American Medical and American Hospital Association
annual surveys, Interstudy Health Maintenance Or-
ganization (HMO) surveys, and the Area Resource
File data tape. Descriptive information on the depend-
ent and independent variables used in the analysis is
provided in Table 1.

To evaluate the effects of UR, we compared the
utilization and expenditures of groups that operated
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Table 1
Summary of Key Variables Used in Evaluating UR®

Mean
Measure (Standard Deviation)

Outcome measures

Admissions per 1000 insured persons 26.27
(13.47)
Average length of stay 6.23
(3.79)
Hospital room and board expenditures per $41.84°
insured person ($36.22)
Hospital ancillary expenditures per insured $58.81
person ($52.24)
Hospital expenditures per admission $3,923.50
($2,566.10)
Total medical expenditures per insured per- $216.89
son ($117.29)
Independent variables
Percent male employees under 30 11.1
6.0
Percent female employees under 30 9.1)
6.9
Percent male employees 30-50 36.5
(9.5)
Percent female employees 30-50 17.7
8.3
Percent male employees over 50 1(8.6)
9.9
Percent female employees over 50 6.7)
3.6
Expenditures on childbirth and pregnancy (7.8)
as a percent of total expenditures (7.7)
Expenditures on heart disease as a percent 3.9
of total expenditures (7.3)
Medicare coordination of benefit savings as 1.2
a percent of total expenditures 4.2)
HMO penetration rate 11.9
(12.9)
Practicing physicians per 1000 population 2.1
0.8
Percent of general practice physicians 1(3.0)
10.1
Hospital occupancy (66.7)
(8.9)
Deductible level $130.26
($52.65)
Coinsurance rate® 80.0
(3.8)
Mental health inpatient coinsurance rate® 81.7
(20.1)
Percent expenditures covered for semipri- 88.7
vate hospital room (26.7)
Percent expenditures covered for office 86.3
visits 17.7)
Percent expenditures covered for hospital 89.8
outpatient services (20.6)
Utilization review (1 = UR, 0 otherwise) 0.41
(0.49)
aN = 1844,

® Expenditure data are adjusted to reflect January 1985 prices.
° Represents portion of charges paid by insurance.

under UR with those that did not, using multivariate
analysis to control for the effects of external factors.
A more detailed discussion of the statistical model and
analytic procedures used is presented elsewhere (27).

FINDINGS

The evaluation showed that UR reduced hospital
use and expenditures, even after controlling for a large
number of external factors. A summary of the key
findings is presented in Table 2. As shown, UR re-
duced admissions by approximately 12% but had no
effect on LOS, indicating the effectiveness of pre-
admission authorization but not concurrent review.
Our inability to control for changes in case mix could
explain the failure to find an effect on LOS. If pre-
authorization review keeps patients who are less ill
out of the hospital, a group’s case mix is likely to
change. Failure to control for this change would then
result in a biased estimate of UR’s effect on LOS.

UR reduced hospital routine and ancillary expend-
itures by approximately 8%, mainly by lowering ad-
missions through pre-admission authorization. We
also examined whether UR reduced inpatient expend-
itures per admission to assess whether it affected the
resource consumption of patients once they were ad-
mitted. This would occur through the review proce-
dures used to perform concurrent review. It was found
that UR did not have any significant effect on ex-
penditures per admission. However, as with LOS, our
inability to control for case mix may have confounded
the analysis and led to this finding. If patients less
seriously ill are kept out of the hospital through pre-
admission authorization, it is possible those admitted
may be sicker and require more ancillary services.

Total medical expenditures, the last measure shown,
represents the key outcome measure analyzed by the
evaluation. Because it captures all inpatient and out-
patient expenditures, total expenditures provides a
comprehensive measure of medical resource consump-
tion. As shown, UR reduced total expenditures by
approximately 6%. Translated into a dollar figure, this
implies a reduction in expenditures of approximately

Table 2

Summary of the Effects of UR on Hospital Use
and Expenditures®

Percent Change
Measure Dueto UR

Hospital admissions —~12% + 4%
Length of stay —
Hospital inpatient routine expenditures —8% + 5%
Hospital inpatient ancillary expenditures —-9% + 6%
Hospital inpatient expenditures per admission —
Total medical expenditures —6% + 3%

2N = 1844.

Note: All measures were statistically significant (p < 0.05), except length of
stay and inpatient expenditures per admission. The figures on the right corre-
spond roughly to 95% confidence intervals.



$56 per insured person per year based on annualized
expenditures.

Observers have speculated that UR may lead to
large increases in the use of outpatient care through a
substitution effect. To date, no meaningful analysis
has been performed to address this issue because
evaluators have not had the requisite data. The total
medical expenditure estimate shown in Table 2, how-
ever, indicates that the substitution effect is not large
enough to overwhelm the estimated reduction in in-
patient expenditures. (The effect of UR on total med-
ical expenditures is a weighted average of its effects
on inpatient and outpatient expenditures.) Recent
analysis performed by Wickizer, Wheeler, and Feld-
stein (28) to evaluate UR’s effect on outpatient ex-
penditures indicated that UR did lead to a large per-
centage increase in hospital outpatient department
expenditures. However, this increase was not of quan-
titative importance because hospital outpatient de-
partment expenditures represent only a small portion
(less than 10%) of total expenditures.

In addition to examining UR’s average effects, we
sought to explore whether its effects varied across
diagnoses. To evalute this, we constructed a set of
expenditure measures representing mental health,
medical, and surgical services. We found that UR had
the greatest impact on expenditures for the surgical
area (29). This may imply that UR protocols are better
developed for or more easily applied to surgical cases
than to other cases.

One of the questions we explored through the eval-
uation was whether UR had any effect on the growth
in expenditures over time. Our expectation was that
UR would not affect expenditure growth but would
rather lead to a one-time decrease in the level of
expenditures. The findings of analyses we performed
on several expenditure measures supported this ex-
pectation and showed that UR did have little effect
on expenditure growth.

Another question we explored was whether the ef-
fectiveness of UR varied according to groups’ baseline
level of utilization. Our analysis suggested it did.
Groups adopting UR with baseline admission levels
above 120 admissions per 1000 insureds per year
achieved reductions in hospital use and expenditures
roughly two to three times greater than average. This
may indicate a proportionately greater use of unnec-
essary or inappropriate care among these groups.

A related question we have recently examined is
whether UR is more likely to be effective in reducing
use and expenditures under certain market conditions
than under others. Since UR is intended to reduce
unnecessary or inappropriate care, one would expect
UR to be more effective in market areas where there
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is a higher likelihood of observing unnecessary care,
other factors being equal (30). Initial exploratory
analysis has shown that the effects of UR do vary
across market conditions. For example, UR was sig-
nificantly more effective in reducing hospital days and
inpatient expenditures for groups located in areas with
high surgical rates as compared to groups located in
areas with low rates (—29.2 versus -8.5 days per 1000
insureds per quarter, P < .01; —$15.30 versus —$8.15
per insured per quarter, P < .10) (Market areas were
divided into high and low areas according to the me-
dian value of the stratifying variable, e.g., surgical
rate, HMO penetration rate, overall area admission
rate, etc.). It was also more effective in reducing
hospital days and inpatient expenditures for groups
located in areas with high admission rates and for
groups located in areas with low HMO penetration
rates. More detailed analyses recently conducted con-
firmed that market characteristics can have an impor-
tant influence on the effectiveness of UR programs
(31).

Finally, we examined whether UR generates net
savings for employers. Reductions in total medical
expenditures do not represent net savings, because
there is a premium surcharge for UR that employers
have to pay. We estimated UR’s net savings for a
prototypical 1000-employee firm by extrapolating on
the basis of total expenditure reductions after account-
ing for the cost of UR. This analysis indicated that
UR yielded annual net savings of approximately $115
per employee, based on 6% reduction in total medical
expenditures (27). Of course, some groups, such as
those with high baseline levels of admissions or those
located in markets with high surgical rates, are likely
to achieve larger savings from UR.

One of the major concerns in conducting evaluations
like the one described here is the problem of selection.
Since we did not use experimental procedures, we
could not be sure that the UR and non-UR groups
analyzed differed only with respect to exposure to UR.
They may have also have differed on unmeasured
factors, and these differences could introduce bias into
the analysis. To determine whether our findings might
have been influenced by selection effects, we per-
formed several selectivity bias tests. The results of
these tests were consistent and showed no evidence of
a selection effect (27). Therefore, we believe the find-
ings of our evaluation provide reliable estimates of
UR'’s true effects.

CONCLUSION

UR appears to be an effective approach to cost
containment. Qur evaluation found that UR reduced
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admissions by 12%, inpatient routine expenditures by
8%, inpatient ancillary expenditures by 9%, and total
medical expenditures by 6%. Analysis suggests that
UR may be most effective in reducing expenditures
for surgical cases. It was estimated that UR led to net
savings of approximately $115 per year per insured
person. Expenditure reductions occurred as a result of
reducing admissions through pre-admission authori-
zation. UR had little effect on LOS or inpatient ex-
penditures per admission; however, these findings
could be confounded by case-mix effects. The effec-
tiveness of UR was influenced by groups’ baseline
level of utilization as well as by external market con-
ditions operating in the larger environment that may
be predictive of unnecessary care.

Our evaluation has several limitations that should
be kept in mind. First, the evaluation examined only
one insurance carrier’s UR program. Other programs
using different review procedures or different incen-
tives may lead to different outcomes. Hence, caution
should be used in generalizing the findings presented
here. Second, our evaluation did not examine whether
UR actually reduced unnecessary or inappropriate
care. Rather, it examined reductions in aggregate use
and expenditures. Future research should conduct
more detailed analyses to address this question.

Third, this evaluation did not examine the many
indirect effects of UR, the most important of which is
the effect of UR on the quality of care and patient
health status. While it is often assumed that prospec-
tive UR leads to improved quality and better out-
comes, this is an empirical question that has not yet
been analyzed. The effects of UR on physician and
hospital administration time, the physician-patient
relationship, and physician clinical autonomy repre-
sent other areas that should be explored by future
research.

One recent study undertaken by the Institute of
Medicine (IOM) did address some of these areas, as
well as other issues regarding private UR (32, 33). The
concern of the IOM committee investigating private
UR was over how utilization review is conducted, how
burdensome this review is for patients and providers,
how standards for appropriate care are established,
and how equitable appeals processes are. The com-
mittee’s report noted that some states, concerned
about possible abuses of UR, had already regulated
UR activity. However, it concluded that federal regu-
lation of private UR activities was premature and
unwarranted. One of the favorable aspects of UR
recognized by the IOM Committee was its potential
to stimulate the development of useful clinical stand-
ards and to foster dialogue between providers and
payers of care.

The field of UR has seen dramatic growth over the
past several years. What is needed now are careful
systematic evaluations to determine how UR can best
be used as a tool to promote cost containment and to
improve the quality of care. Physicians, nurses, ad-
ministrators, and others involved in the operation of -
UR programs are in a key position to initiate or
support evaluative research. Only through such re-
search will the information needed to improve the
performance of UR become available.
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