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CHAPTER 1

An Evaluation of the New Mexico Experimental

Medical Care Review Organization

Introduction

CONTROLLING THE cosTs of medical care has
become a major goal of health policy. Peer
review of the use of services, especially
hospital services, is one approach to this
goal. This study attempts to assess the
effects of peer review on use of and ex-
penditures on medical services in the New
Mexico Medicaid program over a four-year
period.

The New Mexico peer review system was
established in September 1971 and became
an Experimental Medical Care Review
Organization (EMCRO) in March 1972;
its organizational framework is described
by Brook and Williams.” From 1971 to
1975, the EMCRO functioned much like
today’s Professional Standards Review
Organizations (PSROs), including in parti-
cular the concurrent and extended stay
certification parts of the hospital utilization
review (UR) program. Moreover, its
organizational structure was similar to that
of PSROs; it was physician-run and
organized, was an areawide (in this case
statewide) organization, and was able to
delegate review authority to appropriately
qualified hospitals.

The New Mexico EMCRO differed in
some ways from today’s typical PSRO. It
was more comprehensive than systems now
being used by most PSROs and included
broad review of ambulatory services. It
also benefited from the supportive environ-

ment in New Mexico in the early 1970s;
physicians, the fiscal carrier, and state
bureaucrats were able to use the coopera-
tive atmosphere to implement a comprehen-
sive peer review system swiftly, More re-
cently, it has been difficult to stimulate
organizational entities to do peer review of
this nature in many areas of the country
because of political differences among the
medical profession, fiscal intermediaries,
and state and federal officials.

This evaluation was concerned with a
single review program in a rural western
state that does not have a typical Medicaid
population. The state does not have urban
ghettos, although it does have extreme rural
poverty in some areas. The black popula-
tion is very small, and fewer blacks than
Indians are on Medicaid. Only a few (if
any) “Medicaid mills” operate in the state.
Finally, the average length of hospital stay
in New Mexico is much shorter than in
other areas (especially large northeastern
states ).

In summary, the peer review activities in
New Mexico were comprehensive and
much beyond that required by present-day
PSRO legislation and had a supportive en-
vironment and fairly generous funding. On
the other hand, the level of overutilization
of some services at the beginning of the
study (especially hospital days) may not
have been as high as in other areas of the
country, These elements of the situation in
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New Mexico should be kept in mind. None-
theless, this evaluation gives decision-
makers useful information about the abili-
ties and limitations of such organizations to
battle rising medical care costs, especially
in the Medicaid program. The New Mexico
EMCRO can foreshadow the likely effects
of PSROs on the cost and use of services in
New Mexico and elsewhere.,

Previous Evaluation of the
New Mexico EMCRO

Two of the authors of this document
evaluated the effects of the New Mexico
EMCRO after its first two years of opera-
tion”>®# One conclusion was that the
EMCRO had caused a major improvement
in the quality of care by reducing the use
of inappropriate injections, especially potent
antibiotics. Another conclusion was that
the EMCRO had little if any effect on the
costs of medical care or the use of services
other than injections, especially the number
of hospital days. This study focused on the
latter topics and extended the earlier an-
alyses to four years. By that time, the
EMCRO should have reached a steady
state in its effects on use of services.

Literature Review

Brook and Williams? reviewed the litera-
ture on the effects of UR on the use and
costs of hospital services. Many of the stud-
ies reviewed there had serious methodologic
flaws and covered short periods (e.g., one
year). Available knowledge about UR
effectiveness (as exemplified in such pro-
grams as the Hospital Admission Surveil-
lance Program [HASP] in Illinois or the
Certified Hospital Admission Program
[CHAP] in Sacramento) indicated little, if
any, effect on controlling medical care costs.

Since publication of that review, the In-
stitute of Medicine (IOM) has released a
comprehensive study of quality assurance
and UR programs in the United States.23
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The IOM team visited 18 programs, and
their report emphasized that only limited
information was available to evaluate UR
effectiveness adequately. In general, only
gross trends could be discerned from the
data. They concluded that no solid evi-
dence supported the contention that area-
wide organizations (e.g, PSROs or
EMCROs) were effective in reducing
hospital length of stay or the number of
hospital days used by a given population.
This conclusion held for a variety of UR
techniques, including pre-admission certi-
fication (prior authorization), emergency
admission certification, and extended care
recertification.

Some IOM findings concerning evalua-
tions they did not do were interesting from
the perspective of this evaluation. The
studies reported there used crude methods
of analysis and may have drawn misleading
conclusions from the data. For example,
even when population denominators were
used to calculate rates of change of hospital
use, they were not based on stable cohorts.
In addition, evaluations of hospital stay ap-
peared to have overstated gross changes in
use of services over time. These problems
resulted from assuming no substitution of
outpatient for inpatient medical services as
length of stay decreased. Finally, cost sav-
ings may not have been calculated accur-
ately. For example, total costs of hospital-
ization were used as a basis for estimating
dollar savings from lower use of hospital
days.?

# Savings estimated on the basis of avoiding the
total costs of a hospital admission are over-generous
because, more accurately, only the marginal costs
(of the last days not used) are saved, at least in
the short run. The IOM report appears to suggest
that “average variable costs” are saved, which is
not always accurate. Only when marginal costs
equal average costs is it allowable to use the latter
in estimating savings in hospital days. That is not a
common situation for most hospitalizations, so it
must always be recognized that average costs, or
even average variable costs, will overestimate
savings.



The Institute of Medicine was forced to
base its review on rather simple, scattered,
and often preliminary reports. The IOM
report does imply, therefore, that future
evaluations of UR efforts must be more
methodologically sound. Such evaluations
would give valid answers to the following
types of questions: “Are changes in length
of stay or probability of admission related
in an identifiable and logical way to the
specific UR program under study or are such
changes related only to variations in exo-
genous factors completely outside the pur-
view of the UR program?” “Do changes in
the population make a given UR program
appear to be effective when it is not—or
vice versa?”

Timely evaluations of UR programs are
important because of the expenses incurred
in performing such review. Costs as high
as $14 to $16 per hospital admission have
been cited;20 the IOM puts the costs as
high as $18 to $20 per admission. The IOM
report discussed the cost-effectiveness of
claims-processing review programs for
ambulatory care, such as the ones instituted
in the Colorado Foundation for Medical
Care, the San Joaquin Foundation, the
Utah PSRO, and the New Mexico Founda-
tion for Medical Care (i.e., the New Mexico
EMCRO). It concluded only that data are
limited and that perhaps enough savings
from both administrative procedures and
medical review can be realized to offset
operational costs.

In summary, the IOM’s extensive investi-
gation of peer review programs was unable
to produce evidence that they have had an
effect on the costs of either ambulatory or
hospital care. Furthermore, even if the ex-
pected effects on costs had occurred, they
would have been extremely small, especi-
ally in comparison with the rise in costs of
medical care per person during the same
period.

Holahan and Stuart? comprehensively
reviewed a variety of UR strategies in use

today. They noted that various methods
(such as prior authorization versus concur-
rent review versus post-utilization surveil-
lance) have different levels of cost-effec-
tiveness in different settings. They tenta-
tively concluded that prior authorization
approaches, at least as applied to control-
ling hospital use, may be most cost-effec-
tive but least popular with physicians and
facilities. The post-treatment approach
(such as the Medicaid Management In-
formation System [MMIS]) has had little
history on which to base any evaluation,
but the authors seem to believe that the
Surveillance and Utilization Review ap-
proach, of which MMIS is one example,
will prove to be quite productive in time.
(New Mexico was the first state to imple-
ment an MMIS program.)

Lave and Leinhardt? took advantage of
a unique opportunity in Allegheny County,
Pennsylvania, to perform a quasi-experi-
mental evaluation of a pre-discharge (i.e.,
concurrent) utilization review program for
Medicaid patients. Half of the hospitals in
Allegheny County used a voluntary pre-
discharge UR program, which operated as
follows: a hospital staff member, using a
statewide standardized reference, deter-
mined the prescribed maximum length of
stay for patients with the same condition,
sex, and age. If the patient were in the
hospital two days before this maximum
figure would be reached, the physician
would be contacted. If the physician be-
lieved the patient required hospitalization
beyond the maximum stay allowed by the
state monitoring agency, the physician had
to request an extension, which might or
might not be granted. In the remaining
hospitals, Medicaid cases were reviewed
retrospectively following the patient’s dis-
charge from the hospital. In this approach,
payment for some or all of the hospital days
would be denied to the hospital if the re-
viewing organization felt that the number
of days was medically unnecessary.



The Lave and Leinhardt study found
that the pre-discharge utilization review
program was no more effective in control-
ling average length of stay than the retro-
spective effort. Average length of stay de-
creased more for the Medicaid population
and more in hospitals with higher average
occupancy rates. Because the concurrent re-
view approach resembles programs used by
many areawide peer review organizations,
however, the main finding was considered
rather negative. Comparison with a prior
authorization approach (which would have
clarified the findings of Holahan and Stuart
somewhat) was not possible in their study.

Using New Mexico data produced by
Brook and Williams? and the Pennsylvania
data of Lave and Leinhardt, Sanazaro?’
argued that the function of PSROs should
be quality assurance, not cost control; that
fiscal intermediaries could maintain what-
ever UR efforts might be needed to control
inappropriate use of medical services; and
that continued support of PSROs should be
based entirely on the grounds that they
guarantee the public reasonable quality of
care in institutional and office settings.

Davidson!! agreed with Sanazaro that
there is currently no evidence PSRO-pro-
totype organizations effectively reduce in-
appropriate use of services. His focus was
on inappropriate utilization among patients
covered by federally funded programs and
by private insurance. He asserted that if
PSROs eventually prove to be effective in
controlling Medicaid hospital use, they
might also be effective with respect to ser-
vices used by privately insured patients.

Averill and McMahon? argued that con-
tinued stay certification, which is a major
component of PSRO UR programs, is
unlikely to bring about financial savings
large enough to offset costs associated with
the review procedures. If some form of
review is considered to have a deterrent
effect on hospital use, they suggest that
some less complex and costly approach—
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such as periodic retrospective review by pa-
tient and diagnostic groups—be adopted
within the PSRO program, as it is likely to
be more cost-effective.

Holahan!® investigated the effect of the
San Joaquin Foundation for Medical Care
in controlling the use of a variety of inpa-
tient and ambulatory services in the Cali-
fornia Medicaid program in fiscal years
1969 and 1970, compared with the rest of
the state. During this period the Founda-
tion both conducted peer review and was at
risk for all physician services—visits, diag-
nostic services, and surgery. That is, for
each Medicaid patient, the Foundation re-
ceived a fixed amount for the year, and
Foundation physicians were paid on a fee-
for-service basis,

The primary hypothesis tested was that
the Foundation’s prepayment program
would reduce medical costs by reducing the
number of discretionary or unnecessary
follow-up visits, diagnostic services, and sur-
gery. Data from a 2 per cent sample of the
Medicaid paid claims file on AFDC eli-
gibles for the entire state were used. To test
the hypothesis, sets of regression equations
were calculated for each of the six services:
physician visits, surgery, laboratory tests,
hospital inpatient care, hospital outpatient
care, and prescription drugs. Dependent
variables were the rates of Medicaid users
to all eligibles, services per user, cost per
user, services per eligible, and cost per
eligible. The dependent variables were
estimated using pooled observations for ad-
justed age-sex groups in each of 21 counties
and three county groups, controlling for
differences among counties in physician/
population rates and characteristics such as
whether the county was urban or rural. The
effect of the San Joaquin Foundation on the
dependent variables was tested by includ-
ing it as a dummy variable in all regression
equations.

The authors concluded that the study was
unable to support the contention that the



San Joaquin Foundation had had any
utilization- or cost-reducing effect. For
instance, the Foundation did not have any
effect on the percentage of eligibles seeing
physicians, on number of visits, or on cost
of visits. Peer review of physician services
(even when coupled with the Foundation’s
being at risk for overuse of these services)
was unable to reduce medical care use and
costs. These negative conclusions were
qualified by a number of observations about
the San Joaquin situation, however. First,
the study did not assess whether any
changes and improvements in quality of
care occurred at the same time as a possible
function of peer review. Second, the an-
alysis involved comparison of San Joaquin
with areas in California in which a presum-
ably very efficient fiscal intermediary also
engaged in peer review already operated.
Third, the capitation rates with which the
Foundation dealt were set at fee-for-service
levels and were thus only weak incentives
to control use of services.

A report from the California Department
of Health!5 compared the “cost effectiveness
of peer review” performed by the Fresno
Foundation for Medical Care in Fresno and
Madera counties from 1973 to 1975 with
prior authorization of services (under the
control of the Department) in the re-
mainder of the state in controlling costs and
use of services in Medicaid. In Fresno/
Madera, peer review was done prior to pay-
ment of claims submitted for virtually all
medical services. In the analyses, percen-
tage changes in dollars or service units
were calculated for the two systems from
a base year (1972) to 1975 on a year-by-
year basis and then cumulatively. The
Foundation appeared to outperform the
state system in controlling costs or use of
several services. For example, the four-year
rise in costs of physician units was only 5
per cent in Fresno/Madera compared with
14 per cent statewide. The figures for the
increase in pharmaceutical drugs per Medi-

caid recipient were 15 per cent in Fresno/
Madera and 18 per cent in the state and for
costs of hospital services per Medicaid
recipient, 32 per cent and 50 per cent, re-
spectively.

These findings were overshadowed by a
large decrease in the number of Medicaid
eligibles who used a specific service in
Fresno/Madera counties. For instance, the
number of recipients of physician services
per Medicaid eligible increased 22 per cent
statewide but declined 6 per cent in
Fresno/Madera in four years. This reduc-
tion in recipients produced the most dollar
savings, but how this effect might be caus-
ally related to peer review efforts remained
unexplained. The Foundation may have
reduced the level of “gang” visits by entire
families to physicians (a possible beneficial
effect); it may have decreased medical care
use in general in this population (which
would be perceived by many as an undesir-
able outcome). Finally, this and other find-
ings could be erroneous, because of prob-
lems in counting Medicaid eligibles and
recipients of services and using date of pay-
ment instead of date of service in the
analyses. In addition, data for the costs of
the Fresno/Madera and state programs
were not reported, so the cost-effectiveness
of the former was not directly evaluated.
The California report concluded that the
question whether Fresno/Madera was a
cost-effective system that could be used
statewide remained unanswered. More data
on the functions of the Fresno Foundation
and the Medicaid population under review
would be necessary to determine whether it
had had an impact on cost or use of services
and, if so, to what extent.

In this atmosphere of negative results,
Bluestone and Baugh® gave positive marks
to the Sacramento Certified Hospital Ad-
mission Program (CHAP). Previous evalu-
ations of this concurrent UR program had
claimed that UR affects hospital use, but
the study methods had been criticized. This
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new evaluation compared hospital use by
Medicare patients in the CHAP area and in
five other northern California areas during
specified periods before and after CHAP
came into effect. Three study periods were
used: one-year pre-CHAP and the first and
second years of CHAP.

The major conclusions were that, during
the first year of review, the number of
hospital days (for live discharges) per
1,000 Medicare enrollees decreased 5 per
cent in the CHAP area but increased 5.5
per cent in the comparison areas. In the
second CHAP vyear, the proportion of
Medicare patient discharges declined in the
study area, most significantly among very
old patients (70 years of age and older)
and among nonsurgical cases. Reductions
in length of stay in the first year were not
accompanied by increases in readmission or
changes in the case mix as measured by
primary diagnosis. The decrease in the pro-
portion of discharges was thought to result
from the preadmission review program, and
the earlier changes in length of stay from
the concurrent and extended stay review
programs.

Estimates of cost savings were less en-
couraging. The CHAP Medicare review
program saved about 15,795 hospital days,
resulting in gross savings to the Medicare
program estimated at $955,000. Taking
only marginal costs as true savings and sub-
tracting administrative costs, however,
brings the estimated savings down to just
$100,000; the figure would be lower if costs
of alternative care such as nursing homes
were subtracted as well.

In summary, this update of articles con-
cerned with the effectiveness of areawide
organizations in controlling hospital use or
medical care costs is rather discouraging.
Most studies attempted to evaluate changes
produced by complicated UR review
strategies in different areas of the country.
In a few cases the results supported UR
effectiveness; in most cases they did not.
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All, however, had methodologic problems.
Perhaps the most important was that none
of the studies examined changes in the use
of hospital services in the same patients
over time; cross-sectional groups of patients
were used to draw longitudinal conclusions.
Another problem was that most studies did
not take underlying trends (national or
local) or crucial differences among com-
parison areas into account. Few studies
attempted to compare different approaches
to UR directly, thus compounding the dif-
ficulty of generalizing the effectiveness (or
lack of it) of any one UR approach to other
settings. Most programs apparently pro-
duced little or no net dollar savings. Al-
though the CHAP program may have
brought about some net savings, these
were in a Medicare program and may have
been substantially overestimated. In any
event, these savings may not be generaliz-
able to younger populations where post-
discharge planning problems are not so im-
portant.

Despite this rather tenuous relationship
between inputs into and outcomes from uti-
lization review, the PSRO program is stead-
ily growing. By 1977, more than 180 PSROs
had been organized in the 195 national
PSRO areas. The PSRO program had
an obligated budget for FY 1978 of
$120 million.® Spending such sums may be
fully justified on the grounds of improving
the quality of care alone. Most peer review
monies, however, are used to fulfill cost
containment goals through hospital UR. It
is hoped that this detailed analysis of the
New Mexico EMCRO will provide addi-
tional information for judging the wisdom
of such expenditures and outlining future
directions of the PSRO program. Unfortun-
ately, this study is not methodologically
perfect, because the New Mexico EMCRO
(like the PSRO program itself) was not
implemented in an experimental manner.
One major lesson of this study is that in-
troduction of controversial programs with-



out carefully thought-out evaluation strate-
gies can lead to the expenditures of large
sums of money without producing the de-
sired result.

Description of the New Mexico
Peer Review Organization

The New Mexico peer review organiza-
tion came into being in September 1971;
additional funding as an EMCRO was re-
ceived from the National Center for Health
Services Research and Development in
March 1972. Today, it exists as the New
Mezxico PSRO. A detailed description of its
functions and activities was given pre-
viously,” and they are only summarized
here. Basically, it was a three-part organ-
ization—a fiscal intermediary component
(The Dikewood Corporation), a peer re-
view component (the New Mexico Founda-
tion for Medical Care), and the State De-
partment of Health and Social Services in
New Mexico.

From the outset, the EMCRO undertook
review of the care given to persons eligible
for the Medicaid program; it did not cover
the Medicare program in New Mexico. It
reviewed inpatient care in both nursing
homes and hospitals, as well as ambulatory
care. Much of the claims processing and
review was computerized, which meant
that complete data bases were available.
Information on Medicaid eligibility was
updated monthly; in addition, the EMCRO
had an extensive capability to generate pa-
tient and provider profiles. Detailed pro-
cedure codes were developed for injections
and prescription drugs. The California Rela-
tive Value Scale (occasionally modified)
was used to code ambulatory visits, labora-
tory tests, and other procedures. At the
beginning of its operations, the EMCRO
used the HICDA-I codes to code diagnoses;
in July 1974, it switched to HICDA-IL

Review of nursing home care consisted
of developing a point system to determine
whether a patient should be in a skilled or

intermediate-level nursing home. Thus, the
appropriate use of services was determined
on the basis of level-of-care criteria. The
hospital review program, which is de-
scribed in greater detail in Chapter IV,
took a different approach——namely, deter-
mining whether a person required a hospi-
tal day at all. It consisted of a pre-admission
certification component (in which all elec-
tive admissions required certification of the
medical necessity of hospital care before
admission) and a concurrent certification
component for emergency admissions (in
which all emergency admissions were certi-
fied for necessity of admission within 48
hours). In both components, expected
lengths of stay were assigned based on the
Western Region 50th percentile standards
from the Professional Activities Survey
(PAS) for patients of a given age, sex, and
primary diagnosis, and whether there was a
secondary diagnosis. When patients ex-
ceeded their assigned lengths of stay, addi-
tional days needed to be recertified as the
third part of this complex UR program.

Of the hospitals eligible to participate
fully in the Medicaid program, some were
authorized to do part of the UR activities
within their own institutions, subject to
some review by the New Mexico Founda-
tion. These were the so-called HAPP
(Hospital Admissions Pre-certification Pro-
gram) hospitals. The remaining (non-
HAPP) hospitals had all UR functions done
by a Foundation committee.

For ambulatory care, the New Mexico
EMCRO developed a complex claims pro-
cessing system that reviewed the quality
and necessity of care for a variety of ser-
vices, with special emphasis on type and
frequency of injections, type and frequency
of laboratory tests, frequency and level of
office visits, and need for emergency rocom
services. Only prescription drugs were not
subjected to medical review. All ambula-
tory care claims were screened first by
clerical personnel using specially developed
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guidelines. When information on claims,
when compared with guidelines, indicated
low quality of care or inappropriate use,
such claims were referred to physician re-
viewers within the Foundation. As sug-
gested above, the reviewing physician had
a complex bank of computerized informa-
tion that could produce patient and physi-
cian profiles to help him in his decision.
When the clerk’s judgment was validated
by physician reviewers, payment for ser-
vices rendered was denied, and this infor-
mation was communicated to the physician
providing those services. If that physician
so chose, he could appeal the decision to an
appeals review committee.

Methodology Used in This Evaluation

The methods used in this study ranged
from simple to complex. They were in-
tended to detect both major and minor
changes in the use of medical services as a
function of the EMCRO’s activities and to
overcome some of the problems noted
above with previous studies of other peer
review organizations.

This evaluation used a population-based
time series approach. Development of popu-
lation-based data was possible because The
Dikewood Corporation maintained a com-
puterized file of all Medicaid eligibles
against which it could check claims for ser-
vices billed. An extremely accurate count of
Medicaid eligibles allowed unambiguous
calculation of time trends.t

Eligibility files were not purged, so’ it
was possible to identify all eligibles who
had been on the Medicaid program for all

t Each person (not family) enrolled in the New
Mexico Medicaid program has a unique number by
which all information on that person is recorded.
In most cases, the Medicaid card is the stub of the
welfare check received by families on finan-
cial assistance; in a few cases, the stub of a “no-
pay check” is the Medicaid card. Each month, the
State Department of Health and Social Services
sent The Dikewood Corporation a computer print-
out listing all Medicaid eligibles; hence, eligibility
files were updated monthly.
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four years of this study. Analysis of this
cohort bolstered the validity of the con-
clusions, because distortions produced by
persons of different characteristics (includ-
ing health status) entering and leaving the
program at different times were eliminated.

Multivariate methods were used to con-
trol for potential changes in such factors as
population characteristics, case severity, or
disease mix, all of which were outside the
control of the review system. General trends
over all services were divided into finer
categories, and hypotheses about the ability
of the EMCRO to alter specific patterns of
service utilization were tested. These tech-
niques were used most extensively in the
study of changes in hospital use, which was
probably the principal concern in New
Mexico during these years.

In addition, an effort was made to de-
velop data that would partially control for
changes in the use of hospital days over time
that arose from other causes. Because no
adequate data were available from other
Medicaid programs or peer review organiza-
tions, national data on changes in hospital
use in selected age groups during the same
years were used to estimate rough trends
that might have been expected in New
Mexico in the absence of systematic peer re-
view activities,

Some hospital analyses of specific diseases
(of adequate sample size ), which to a large
extent overlapped the diagnoses recom-
mended for inclusion in the national PSRO
evaluation,* were done. Specific conditions
included pneumonia, appendicitis, chole-
cystitis, diabetes mellitus, hypertrophy of
the tonsils and adenoids, neurosis, conges-
tive heart failure, chronic ischemic heart
disease, obstetrical delivery, and cataracts.

One major service in New Mexico—pre-
scription drugs—was not subjected to peer
(medical) review. Thus, changes in the
use of prescription drugs were used as a
partial control in the interpretation of
changes in the use of common ambulatory



services that could be expected to act in
ways similar to prescription drugs.

Structure of the Monograph

Chapter II describes the Medicaid popu-
lation and changes in its characteristics that
needed to be considered in analyzing
changes in the use of services over time.

Chapter III examines changes in the use
of services per 100 eligibles over four years,
covering both ambulatory and inpatient
services. Changes in expenditures (i.e., dol-
lar amounts paid per 100 eligibles) for the
same services were similarly analyzed. An
estimate was made of the cost-effectiveness
of the entire EMCRO effort (including
both administrative and medical review).
The main focus was on the large cohort of
Aid to Families with Dependent Children

(AFDC) eligibles enrolled continuously -
for four years. In some cases, comparisons
were made with the entire Medicaid popu-
lation’s experience.

Chapter 1V is devoted solely to changes
in the use of hospital inpatient services and
whether those changes were produced by
the EMCRO’s UR program. These studies
proceed from simple time series analyses to
more complex multivariate analyses of nar-
rowly defined cohorts and involve issues
of changes in all admissions, in very short
and very long admissions, and in length of
stay. Because of the complexity of the
methods, detailed descriptions of the pro-
cedures are given in several places.

The last chapter summarizes the findings
and discusses the conclusions and implica-
tions. References will be found at the end
of the monograph.



CHAPTER 11

Description of the New Mexico Medicaid Population

Introduction

Eacn anavysis in this study is Hed to a
denominator population, so it is important
to define the population of interest and to
examine changes in its characteristics (if
any) that could have led to changes in the
use of services. These characteristics are
eligibility group, aid category, age, sex,
race, and county of residence.

Analyses contained in Chapter III use the
number of eligibles per month as the de-
nominator for calculating rates of change in
use of services, because people were en-
rolled in Medicaid on a monthly basis. The
total number of eligibles per month in this
study ranged from a low of 71,620 in Sep-
tember 1971 to a high of 98,304 in April
1975; the average number of eligibles per
month was 84,519 ( Table 2.1).

Eligibles

Eligibility Group

Four eligibility groups were defined in
terms of the period of entitlement to care
under Medicaid. Group I, eligible on Sep-
tember 1, 1971, remained eligible to August
31, 1975; Group II, eligible on September
1, 1971, dropped out permanently before
August 31, 1975; Group III was not eligible
until after September 1, 1971, but upon
becoming eligible, stayed in the program
until the end of the period; and Group IV
made two or more moves into and out of
the program during the period.
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More than 40 per cent of all eligibles®
were in Group I' (i.e., eligible for all four
years continuously) (Table 2.1). This was
the most important eligibility group and
included the group from which the cohorts
for analysis were drawn for this study. The
average monthly number of people “enter-
ing the program late” (i.e., in Group III),
20 per cent, was greater than the average
monthly number “leaving early” (i.e., in
Group II), 15 per cent. About 25 per cent
of the eligible population moved into and
out of the program two or more times. Over
the four years, eligibles in Group I dropped
from 46 per cent to 36 per cent of all eligi-
bles; the percentage in Group IV rose and

» «

® Strictly speaking, the words “eligibles,” “peo-
ple,” “persons,” and the like are inaccurate. Most
of the figures reported here refer to the “average
monthly number” of eligibles or people, or, in
effect, “eligible-months.” Thus, the number quoted
in Table 2.1 for, say, Group IV can be thought of
as being between 992,372 different people eligible
for one month each (which divided by 48 months
gives an average of 20,674 eligible-months) and
20,674 people, each of whom was eligible for 48
months. Only for Group I is the latter characteriza-
tion accurate, because 34,187 people were eligible
for all 48 months. Although it would be more
accurate to talk in terms of “eligible-months”
throughout, we have chosen to use “eligibles” or
“people” or “average monthly count” to make the
language less cumbersome; the conclusions are not
affected.

“Unborn children” were considered eligible people
from the point of view of the fiscal intermediary;
unless otherwise specified, therefore, tables reported
here include unborn children.



then returned in the fourth year to almost
the same level as in the first year (22 per
cent versus 20 per cent).

Aid Category

The study population included people in
the four major medical aid categories of the
New Mexico Medicaid program: Aid to
Families ~with Dependent Children
(AFDC); Aid to the Permanently and
Totally Disabled (APTD); Old Age As-
sistance (OAA); and Aid to the Needy
Blind (ANB). Most eligibles were in the
AFDC category (Table 2.2). Apart from
a very small number in ANB, the remainder
were split almost evenly between OAA and
APTD.

Over the four years, the largest decrease
was in the AFDC group. The largest in-
crease was in the OAA category. Although
the percentage of the total population in
the ANB category changed very little over
the four years, the number of people in
ANB increased from 372 to 476.

The percentage distribution by aid cate-
gory within each eligibility group indicated
that the AFDC population was under-
represented in Group I, since they con-
stituted only 63 per cent of Group I (those

t A small number of people who did not pre-
cisely belong in these four aid categories were also
included, as follows: (1) “transitionals” who were
being phased out of AFDC eligibility because of
employment or some other reason but who were
eligible for Medicaid benefits for four months after
the transition date; these ranged from 2 to 1,050
people per month between September 1973 and
August 1975, with an average of 616; (2) three
categories of institutionalized people (aged, blind,
or disabled) who were not eligible for Supple-
mental Security Income but whose medical ex-
penses are covered by Title 19 (from 1 to 856
people per month in OAA, with an average of 318;
from 1 to 4 people per month in ANB, with an
average of 1.3; and from 6 to 160 people per month
in APTD, with an average of 55); and a very small
number of eligibles who are currently (as of April
1977) on a “stop-pay” status but who may have
received a paid service during the study period.

Excluded categories of Medicaid eligibles were
those that usually overlap with eligibility in other
agencies or programs, such as Crippled Children.

Average Number of Persons Eligible for the New Mexico Medicaid Program, by Year and Eligibility Group

TasLE 2.1.

Per Cent

Year 4 Average Monthly Count
Per Cent Number

Number

Year 3
Per Cent

Number

Year 2
Per Cent

Number

Year 1
Per Cent

Number

Eligibility
Group®

40
15
20

34,187
12,392
17,265
20,674
84,519

36

34,187

39
10

34,187

42
18
11

34,187
14,701

46

31

34,187
23,202

Group 1

3
39
22

3,271
37,007
20,793
95,259

8,395
20,240
24,610

Group II

23
28
100

9,172
22,631
80,691

2,640
14,663
74,692

Group III

24
100

28
100

20
100

Group 1V

100

87,432

ToraLt

program and continued in program to the end. Group IV made two or more

gram (9/1/71) and continued in program throughout the four-year period. Group II was eligible at start of
-year period.
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{ Totals may not add due to rounding.
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TasLe 2.2. Average Number of Persons Eligible for the New Mexico Medicaid Program, by Year and Aid Category

12

Average Monthly Count

Year 4

Number

Year 3

Number

Year 2

Year 1

Number

Aid

Category®

Per Cent

Number

Per Cent Per Cent Per Cent

Number

Per Cent

71

60,399

69
15
15

85,536
14,710
14,537

71
15
13

62,231
13,037
11,707

74

59,822
11,059

72
14
13

54,007

AFDC
APTD
OAA

ANB

15
13

12,306
11,388

14
12

10,417

9,410

9,897

427
84,519

476
95,259

458
87,432

400

80,691

372
74,692

100

100

100

100

100

ToraLt

* AFDC is Aid to Families with Dependent Children. APTD is Aid to the Permanently and Totally Disabled. OAA is Old Age Assistance. ANB is

Aid to the Needy Blind.

 Totals may not add due to rounding.

eligible for the Medicaid program for the
entire 48 months), but 71 per cent of the
average number of eligibles for the four
years. Consequently, the APTD and OAA
groups were over-represented in Group I
(19 to 15 per cent for APTD, and 18 to 13
per cent for OAA). The opposite relation-
ship was observed for Group IV. Taken to-
gether, these numbers indicate that a
greater number of those eligible for the
program on the basis of disability or old
age and a smaller number of eligibles on
the basis of family income remained in the
program for the four-year period than
would have been expected by chance
alone.

The percentage distribution of the popu-
lation by aid category and eligibility group
simultaneously is shown in Table 2.3. More
than 25 per cent of the eligibles for the
entire four-year period were in both Group
I and AFDC. Almost 8 per cent of all
eligibles were in both Group I and APTD.
These two subsets form the cohorts used
in subsequent analyses, hereafter referred
to as AFDC-I and APTD-1

Age

Almost 45 per cent of the eligible popu-
lation were 14 years old or younger; an-
other 29 percent were between 15 and 44
years of age; 12 per cent were between ages
45 and 64 years; those 65 years old or older
were 15 per cent of the eligible population
(Table 2.4).1

Over the four years, the most notable
changes were among people 65 years of age
and older and people between 1 and 14
years of age. In Year 1, the elderly (ages
65 years and older) made up 14 per cent
of the eligible population and in Year 4,

1 Persons were classified into age groups accord-
ing to age at the end of each of the four years of
the study. Those who “aged” from one age group
to the next were not double-counted.



17 per cent§; by contrast, children (ages
1-14 years) represented 43 per cent of the
eligibles in Year 1 and 39 per cent in Year
4. Among the elderly, the largest numerical
increase was among those 70 to 74 years of
age. (This reflects aging of the population
more than enrollment of new elderly
people.) Proportionately, the largest in-
crease among the elderly was in the over-75
group (between Years 2 and 3).

Race and Sex

The eligible group was overwhelmingly
white (more than 80 per cent); the next
largest group was Indian (11 per cent);
blacks made up 5 per cent and other ethnic
groups 4 per cent of the total (Table 2.5).1
Changes in racial distribution were small.
The percentage of the population that was
white dropped by about one point between
the first and second years. The percentage of
the population that was Indian rose about
one point in Year 2 and then declined
toward Year 1 values. The percentage of
blacks decreased slightly over time, and
the percentage of “other races” increased.

The distribution by race and sex (Table
2.5) indicated that the percentage of fe-
males was higher for whites and blacks
than for Indians and especially other
ethnic groups.

County of Residence

More than three-quarters of the eligible
population resided in 12 of the 33 New
Mexico counties: Bernalillo (28 per cent),
San Juan, McKinley, Dona Ana, Santa Fe,
and San Miguel (more than 5 per cent
each); Chaves, Rio Arriba (4 per cent
each); and Taos, Eddy, Lea, and Curry (3
per cent each). There was virtually no
change in the percentage distribution of

§ The number of elderly actually dropped slightly
between Years 1 and 2; this is consistent with the
drop noted above for the OAA aid category, which
included almost everyone in this age bracket.

{ Persons of Spanish surname are included with
whites in this data base.

TasLe 2.3. Average Monthly Number of Persons Eligible for the New Mexico Medicaid Program, by Aid Category and Eligibility Group

Total
Per Cent

Number

Group IV
Per Cent

Number

Group I1I
Per Cent

Number

Group 11
Per Cent

Number

Aid
Category®

72

60,399
12,306
11,387

21

17,603
1,955

9,652 11 11,590 14
1,111
1,070

26

21,554

6,390

5,987

15

2

2,850
2,745

APTD
OAA
ANB

3

1,586

427
84,519

47
20,674

44
12,393

256
34,187

100

24

17,265 20

15

40

ToraLt

of eligibles (84,519); thus, for example, 25.5 per cent of the

ber of eligibles per month were simultaneously in the AFDC aid category and Group I.

1 Totals may not add due to rounding.
Note: The percentages are calculated on the basis of the total monthly average number

® See definitions, Tables 2.1 and 2.2.
average num

 Less than 1.0 per cent.
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TaBLE 2.4, Average Number of Persons Eligible for the New Mexico Medicaid Program, by Year and Age Groups

14

Per Cent

Year 4 Average Monthly Count
Per Cent Number

Number

Year 3
Per Cent

Number

Year 2
Per Cent Number Per Cent

Year 1

Number

Age Group
(Years)

2,507
35,125

24,579

3
39
29
11

2,742
37,507
27,941

3
41

2,558
35,951
25,726
10,320

3
43
29
12

2,513
35,005

23,649

3
43

28

12

2,215
32,037
21,002

<1

1-14
1544
45-64
65-69

29

29

12

9,938

10,910

12
4
3

9,324

9,198

4

3,710

5

3,027 3,034 3,893 4,887
1,969

5,246
74,692

2,641
6,018
84,519

3,818

2,070 3 2,708

3

70-74

7,454
95,259

6,277

87,432

5,096
80,691

>75

100

100

100

100

100

ToraL®

® Totals may not add due to rounding.

eligibles by county over ‘the four-year
period.

Medicaid eligibles in these key counties
as a percentage of the total county popula-
tion (estimates as of 1974) were not uni-
formly distributed. San Miguel and Taos
had high percentages of their populations
receiving Medicaid (18 and 17 per cent),
as did Rio Arriba and Hidalgo (12 and 10
per cent). The remainder of the key count-
ies were between 6 and 10 per cent.

In terms of the degree of urbanity of the
county of residence,® 28 per cent of the
Medicaid population lived in the urban
county (Bernalillo), 15 per cent in the
three semi-urban counties (Dona Ana,
Santa Fe, Chaves), 21 per cent in the five
semi-rural counties (Curry, Eddy, Lea,
McKinley, San Juan), and 36 per cent in
the remaining 24 rural counties.

Medicare-Medicaid Crossovers

In the chapters that follow, the services
reported (such as office visits, hospital days,
nursing home days, injections, and so forth)
are only those used by the Medicaid popula-
tion that were paid for by Medicaid. For
people in the APTD, ANB, and OAA cate-
gories, various amounts of medical care
services were covered by Medicare.t The
fiscal intermediary for the New Mexico
Medicaid program routinely sent claims for
such people to the Medicare intermediary
for payment. After Medicare acted, the re-
mainder of the bill that was covered by
Medicaid was paid. Eligibility lists main-

® Based principally on size of largest community
and trading area information. In the earlier study
(Brook and Williams, 1976a ), Artesia was reported
as an independent county. It is more properly a
separate administrative entity within Eddy county,
however, and has been combined with Eddy in this
study.

 Medicaid covered the following: services ex-
cluded from the Medicare benefit package but in-
cluded in Medicaid, services after the Medicare
benefit had been exhausted, all ambulatory pre-
scription drugs, and various co-payments and de-
ductibles.



TasLE 2.5. Average Monthly Number of Persons Eligible
for the New Mexico Medicaid Program, by Race and Sex

Percentage of Average Count
in Fach Cex Group by Race

Average Monthly Count

Percentage of Average Count
in Each Racial Group by Sex

Race Male Female Male Female Male Female

White 27,147 40,986 80 81 40 60

Indian 3,726 5,345 11 11 41 59

Black 1,607 2,501 39 61

Other 1,578 1,542 3 51 49
Torar® 34,058 50,374 100 100 40 60
Note: The column percentages are calculated as follows: V::tl:le:;zs = i}}é; = 80 per cent.

white males 27,147

The row percentages are calculated as follows:

® Totals may not add due to rounding.

tained by the fiscal intermediary carried a
computer flag that identified those people
as Medicaid-Medicare “crossovers.”

All OAA eligibles fell under this heading
(from the beginning of the study). The
records of some people in APTD and ANB
were “flagged” beginning in January 1974
(because a new law made some of them
eligible for Medicare.) By the end of the
study (August 1975), 1,687 records for the
6,390 people in APTD-I had been flagged.

As a consequence of this crossover
phenomenon, use of services will be under-
estimated for the OAA, APTD, and ANB
groups. In the detailed analyses of hospital
use (Chapter IV), this was taken into ac-
count by restricting the study to the 4,703
people in APTD-I whose records had not
been flagged and to the 21,554 eligibles in
AFDC-1. The time series analyses of all
services (Chapter III) is centered princip-
ally on the AFDC-I population, which was
not subject to this crossover problem.

Discussion

The proportion of blacks in the Medicaid
program in New Mexico was quite low,
reflecting their representation in the New
Mexico population in general (about 2 per
cent of the 1,023,000 population in 1970).
The proportion of Indians was quite high,

white males - white females =

= 68133 = 40 per cent.

again reflecting their numbers in New
Mexico generally (about 7 per cent in
1970).1 Males (especially those ages 15
to 65 years) were under-represented:
children and the elderly were over-repre-
sented compared with the population of
the United States as a whole. This result
is, of course, a consequence of Medicaid
eligibility rules.§

Eligibility data were complete. The Dike-
wood Corporation made a substantial effort
to double-check and internally validate the
month-by-month counts and used exact
definitions of aid categories, eligibility
groups, and dates of onset of eligibility. In
addition, the entire eligibility file was re-
structured for the present study, to allow
for more accurate compilations by month.

The characteristics of the New Mexico
Medicaid population suggest the inappro-

i Blacks constituted 11.1 per cent of the total
U.S. population in 1970, whereas Indians ac-
counted for only 0.4 per cent.

§ Differences in the characteristics of the Med-
icaid eligible population between the original two-
year study and the present study are minor. The
definition of eligibility was made more precise and
more inclusive for the present study. Consequently,
monthly counts of eligibles for the first two years
of the present study are somewhat higher than the
figures reported in the original work (from 916 to
5,489 eligibles per month, or 1 to 7 per cent of the
monthly counts reported here).
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priateness of generalizing the rates of
service use or results of the peer review
effort to the nation as a whole or even to
Medicaid populations in other states (es-
pecially to states with high proportions of
blacks in Medicaid). The distribution of
diseases clearly will be different from that
encountered in the total population of the
United States. Diseases of middle-aged men
will be missing, for example, and diagnoses
involving pregnancy or acute childhood ill-
nesses will be over-represented. Moreover,
patterns of use of services with Medicaid
will be different from patterns with Medi-
care, private insurance, or no insurance.
Peer review activities could be more or less
effective in these circumstances.

Changes in the eligibility group, the aid
category, and the age of the population de-
scribed in this chapter (plus the crossover
problem in the APTD, OAA, and ANB
categories) had several implications. First,
time series analyses in the total Medicaid
population would underestimate increases
(and overestimate decreases) in the use of
services, especially those covered by Medi-
care, such as office visits and hospital days.

Second, confining analyses to the 25 per
cent of the population enrolled in AFDC-I
eliminated biases introduced by changes
across aid categories and by the Medicare
crossover phenomenon.

Third, analyses of hospital use were con-
centrated on AFDC-1 and APTD-I (exclud-
ing crossovers), permitting comparisons
between a disabled population and a fi-
nancially distressed population. The gener-
alizability of study results was increased by
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studying both populations rather than
AFDC-I alone. Analytic problems; such as
adjusting for catch-up demand (e.g., de-
mand for services soon after a person be-
comes eligible for Medicaid or Medicare),
were eliminated by confining the analysis
to these groups.

Summary

The New Mexico Medicaid program was
fairly stable over the four-year study
period, permitting examination of changes
in the use of services for the total popula-
tion. In interpreting time series analyses,
the reader should keep in mind that the
“crossover” problem described above led to
under-counting services delivered to the
total population, especially toward the end
of the study period. For detailed investiga-
tion of small changes in the use of services,
it was possible to identify two populations
(AFDC-I and APTD-I, with crossovers
removed) that had been enrolled in Medi-
caid for the entire four years, had all their
services covered by Medicaid, and repre-
sented a financially distressed population
or a disabled population. Use of these
populations (which accounted for 33 per
cent of the 4,056,897 eligible-months in the
New Mexico Medicaid program) as denom-
inators for the time series analyses in-
creased the validity of the analyses and the
conclusions. Because they represented a
substantial proportion of the total popula-
tion, they should provide an adequate re-
flection of the overall effect of the New
Mexico EMCRO peer review activities.



CHAPTER III

Use and Cost of Services in the New Mexico

Medicaid Program

Introduction

THis cHAPTER describes the EMCRO review
efforts in terms of their effects on the use
and cost of services paid for by the New
Mexico Medicaid program. Results of an-
alyses are presented in the following areas:
use of and expenditures on major inpatient
and outpatient services by eligibles enrolled
in both AFDC and Group I (AFDC-I),
with selected comparisons with the total
Medicaid population; denials of payment
for administrative and medical reasons for
services billed to the Medicaid program;
gross dollar savings to Medicaid produced
by either denials of or changes in the num-
ber of services billed by providers; and net
savings estimated after EMCRO review
costs were subtracted from gross savings.
No data were available on the use of
services before EMCRO or on comparable
Medicaid populations elsewhere. These
deficiencies restrict interpretation of the
analyses. Other data were used as partial
controls to help correct these drawbacks.
First, EMCRO did not subject outpatient
prescription drugs to medical review.
Changes in prescription use should reflect
changes in other ambulatory services that
might have occurred in the absence of
medical review. Second, changes in length
of stay and hospital days (as recorded by

the National Center for Health Statistics
and appropriately age-adjusted) were used
as partial control variables in examining
EMCRO’s effect on hospital use. _

The peer review system was instituted
gradually, and there is no evidence of any
abrupt change in the amount or type of care
provided simply because of its institution.
None of the peer review effects occurred
within the first few months of operation; for
instance, no effect was observed in the case
of injections for five months. Such “be-
fore” data, therefore, could validly be used
in the before-and-after analyses reported
here. Finally, it was possible to select care-
tully defined cohorts and to follow them for
four years. This was a considerable im-
provement over the designs of earlier stud-
ies of peer review systems.

Use of Selected Services During
Four Years
Average Use of Services

Table 3.1 gives the average number of
services billed and denied per eligible per
year in the AFDC-I cohort. The largest
concentrations of services billed were for
prescriptions, other services,* and office

® Other services include such items as ambu-
lance services, other travel costs, overnight care in
facilities other than hospitals or nursing homes, and
various types of supplies.
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TasLE 3.1.

Number of Services Billed and Denied per 100 Medicaid Eligibles
per Year by Type of Service, AFDC-1

Denials as a

Type of Services Billed Services Denied Percentage of
Service Number  Per Cent Number  Per Cent Services Billed
Hospital days 47 4 1 2 2
Nursing home days 1 $ - - -
Surgical services 15 1 d 0.0 t
Office visits 193 18 5 12 3
Emergency room 24 2 2 5 8
Outpatient services 10 1 1 2 10
Laboratory tests 89 8 5 12 6
Injections 51 5 13 30 26
X-rays 3 t 1 2 33
Prescriptions 382 35 4 9 1
Other services 278 25 11 26 4

Toravr} 1093 100 43 100 4

® Less than 0.5.
} Totals may not add due to rounding.
1 Less than 1.0 per cent.

visits. Nearly two office visits were used per
eligible per year, nearly four prescriptions,
not quite one laboratory test, and almost
three other services.

Not unexpectedly, the pattern of services
for AFDC-1 was different from that for the
whole population, reflecting the different
reasons for being on Medicaid (disability,
old age, financial need), different age dis-
tributions (almost all elderly were in
OAA), and different illness patterns in the
two groups. The principal differences were
that the use of all services and the use of
hospital days for the total population were
double those for AFDC-1. The AFDC-I
group used no nursing home days, whereas
the total population used nearly seven days
per eligible per year.

Time Trends of Services Billed
per 100 Eligibles

Figures 3.1-3.6 depict the time trends for
five major services for the AFDC-I popula-
tion. The decrease in injections billed and
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paid is striking (Figs. 3.5 and 3.6). There is
a noticeable upward trend in laboratory
tests and a somewhat smaller upward trend
in office visits and prescriptions. Hospital
days billed and paid declined slightly;
the peak in December 1971 was apparently
an artifact of the newly instituted Medicaid
billing procedures.t A seasonal (winter)
rise, due to the occurrence of acute infec-
tions, was observed for all services.

To quantify these trends, regression
equations were fitted to the data for num-
bers of services billed. The model was of
the form y = o + Bix1 + Bo2xe + error,
where y = estimated number of services
billed per eligible per month, x; = month
(values of 1 to 48), and x; = a 0-1 dummy
variable for season. Winter (December,

% The decline in hospital use was due almost en-
tirely to a sharp reduction in the number of preg-
nancies in this subgroup toward the end of the
period. This happened in part because of family
planning activities, not because of peer review of
hospital utilization.
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Fi1c. 3.1. Number of hospital days billed, paid, denied for medical reasons, and denied for

administrative reasons per 100 Medicaid eligibles: AFDC-I.

January, February) was coded 1 for all ser-
vices but nursing home care; summer (June,
July, August) was coded 1 for nursing home
days. Expected values were calculated for
the numbers of services billed for the begin-
ning and end of the study (months 0 and
48) using these coefficients, and the per-
centage increase or decrease between the
start and the end of the study was esti-
mated.

The regression equations for the AFDC-1
cohort (Table 3.2) explained between 16
and 76 per cent of the variance in numbers
of services billed; hence, the time variable
alone explained even less. All but the equa-
tion for hospital days were statistically
significant at the 0.001 level (hospital days,
0.025 level). Expected values for the start
and end of the study (Table 3.2) indicated
that hospital days billed decreased some-
what, office visits and prescriptions in-
creased somewhat, laboratory tests in-

creased very markedly, and injections de-
creased dramatically.

Table 3.3 gives results of corresponding
regression equations for the total popula-
tion. All equations except hospital days
were significant at the 0.001 level (hospital
days, 0.005 level). The equations explained
from 23 to 75 per cent of the variance. Ex-
pected values for the first and last months
showed the following: little change in office
visits, a small increase in prescriptions, some
decrease in hospital days, some increase in
nursing home days, a noticeable increase in
laboratory tests, and a large decline in in-
jections.

The main difference between the total
population and AFDC-I as seen in the
simple regression equations was the greater
use of hospital days (and nursing home
days) among the total population through-
out the study. Other differences were the
decline in office visits for the total poula-
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3.2. Number of office visits billed, paid, denied for medical reasons, and denied for

administrative reasons per 100 Medicaid eligibles: AFDC-I.

tion and the slight increase for the AFDC.I of disabled people in the total population,
population, and the somewhat greater in-  these findings were all expected. These pat-
crease in prescriptions for AFDC-I. Given terns suggest that the peer review system
the crossover phenomenon and the inclusion  was not effective in reducing the use of any
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TaBLE 3.2. Results of Regression Equations for Number of Services Billed
per 100 Medicaid Eligibles, AFDC-1

Estimated Percentage

Regression Coeflicients C;‘;’;fi?;gein
Type of Service® Constant Month Seasont R%} and End of Year 4
Hospital days 4.29 —0.02 0.33 0.16 21 decrease
Office visits 14.28 0.04 3.20 0.31 14 increase
Labeoratory tests 4.46 0.12 0.09 0.76 129 increase
Prescriptions 27.96 0.08 7.26 0.40 14 increase
Injections 6.26 —0.10 1.37 0.62 74 decrease
Injections$ 36.16 —0.57 2.77 0.72 76 decrease

® Number of services billed per 100 eligibles.
t All services except nursing home days: winter. Nursing home days: summer.

N 1PDegrees of freedom = (2, 45); all equations except hospital days significant at P < .001; hospital days
at P <.025

§ Per 100 ambulatory visits.

{Estimates are based on coefficients of at least four decimal places and thus differ from estimates
calculated using coefficients in the table.
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TaBLE 3.3.

Results of Regression Equations for Number of Services Billed

per 100 Medicaid Eligibles, Total Population

Regression Coeflicients

Estimated Percentage
Change Between
Start of Year 1

Type of Service® Constant Month Seasont R and End of Year 4
Hospital days 8.82 —0.03 0.65 0.23 19 decrease
Nursing home days 48.70 0.15 1.66 0.31 18 increase
Office visits 15.45 —0.02 2.29 0.28 5 decrease
Laboratory tests 6.75 0.08 0.02 0.69 55 increase
Prescriptions 47.19 0.05 6.02 0.36 5 increase
Injections 6.40 —0.10 1.15 0.72 75 decrease
Injections$ 34.70 —0.51 2.82 0.75 71 decrease

* Number of services billed per 100 eligibles.

t All services except nursing home days: winter. Nursing home days: summer. )
1 Degrees of freedom = (2, 45); all equations except hospital days significant at P < .001; hospital days

at P < .005.
§ Per 100 ambulatory visits.

{Estimates are based on coefficients of at least four decimal places and thus differ from estimates

calculated wsing coefficients in the table.

ambulatory service other than injections
(see the Injection section of this chapter for
further comments). Discussion of the effects
on use of hospital services is deferred to the
conclusion of Chapter IV. Apparent de-
creases in hospital use were due to the
crossover phenomenon and the decline in
the birth rate in AFDC.

An increase in laboratory tests of 129 per
cent in four years was the most surprising
observation. As will be seen later, labora-
tory tests—although subjected to review by
the New Mexico peer review system during
this period—were not heavily denied.{ This
increase may simply reflect better care. The
previous study’ found that less than 10 per
cent of patients with a diagnosis of “sore
throat” or “urinary tract infection” received
a throat culture or urine culture. An ideal

{ This pattern may have been due to the Early
and Periodic Screening Diagnosis and Treatment
program in New Mexico as of January 1973. The
numbers of children screened and referred for fur-
ther workup in the last three years of this study
were as follows: 1/73-8/73: 1,369 screened, 734
referred; 9/73-8/74: 4,438 screened, 2,992 re-
ferred; 9/74-8/75: 10,404 screened, 8,280 re-
ferred. Personal communication from Ray Gallegos,
EPSDT Coordinator, New Mexico Department of
Health and Social Services.
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figure would be more than 75 per cent.
Whether the increase in laboratory tests re-
flected an improvement in quality of care
is unknown and is the subject of further in-
vestigation using an episode of illness
model.

Denials of Services

When a claim was submitted to the New
Mexico peer review system, payment could
be made in full, made in part, or denied
(for either administrative or medical rea-
sons).” Administrative denial did not re-
quire physician review; it was made for
such things as patient ineligibility, nonreim-
bursable services, or duplicate or out-of-
date claims. When a claim was denied
administratively, it was not reviewed
medically.

All medical denials resulted from physi-
cian review and generally were made on
the grounds that the frequency or type of
service was medically unwarranted. When
a claim passed review for both administra-
tive and medical reasons, it still might not
be paid in full, because the fiscal intermedi-
ary screened the claim against fee schedules
established both for individual physicians
and for physicians in the community. De-
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pending on these comparisons, the bill was
paid fully or partially.

Administrative or Medical Denials

The total number of administrative de-
nials over the four-year period was 324,750.
Nearly half of the administrative denials
were for other services; another 15 per cent
were for nursing home days; most of the
remaining administrative denials were
divided among office visits, prescriptions,
and laboratory tests (Table 3.4). Medical
denials were confined almost entirely to
injections (43,000 of 68,500, or 63 per cent).

Other nontrivial numbers of services denied
for medical reasons were for emergency
room services, office visits, laboratory tests,
and other services.

Within each service (see the numbers in
brackets under column two of Table 3.4),
administrative denials made up nearly all
denials for all services except injections
and emergency room visits. For those two
services, 84 and 76 per cent of denials were
for medical reasons. Only about 21 per
10,000 hospital days, two per 10,000 nurs-
ing home days, and 91 per 10,000 office
visits were denied for medical reasons.
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Reasons for administrative denial differed
by service; duplicate claims, for example,
were the major reason for denials of nursing
home care, whereas not being a covered
service was the principal reason for denials
of prescriptions, injections, and laboratory
tests. For medical denials, of the 778 hospi-
tal days denied, 18 per cent were because
continued stay was judged unnecessary, 64
per cent because admission was for diag-
nostic reasons, and 15 per cent because
admission was judged medically unneces-
sary. Of the 5,808 office visits so denied, 92
per cent were for unnecessarily high fre-
quency of office visits; 84 per cent of labora-
tory tests were denied because the pro-
cedure was unwarranted, and an additional
14 per cent because frequency of the
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laboratory test was too high. Finally, 95
per cent of medical denials of injections
were because of an inappropriate type of
injection; an additional 4 per cent were
because of excessive frequency of the injec-
tion.

Services Denied

As seen in Table 3.1, the largest percent-
age of denials (of all services denied) in
AFDC-I were for injections and other ser-
vices, but office visits, laboratory tests, and
prescriptions also accounted for nontrivial
proportions of the denials. Of all AFDC-I
services billed, 4 per cent were denied for
either administrative or medical reasons.
Large percentages of injections and x-rays



TaBLE 3.4. Numbers and Percentages of Denials for Administrative and Medical Reasons,
Total Population

Type of Administrative Denials Medical Denials Totalt
Service Number Per Cent Number Per Cent Number Per Cent

Hospital days 17,200 [96]* 800 [4] 18,000 [100]
(5)* (1) (5)

Nursing home days 48,900 [99] 300 [1] 49,200 [100]
(15) )] (12)

Office visits 24,800 [81] 5,800 [19] 30,600 [100]
(8) (8) (8)

Prescriptions 27,900 [100] 1 27,900 [100]
(9) (7)

Laboratory tests 19,700 [79] 5,100 [21] 24,800 [100]
(6) (7) (6)

Injections 8,100 [16] 43,000 [84] 51,100 [100]
(2) (683) (13)

X-rays 4,800 [85] 900 [15] 5,700 [100]
(2) (1) (1)

Emergency room 2,300 [24] 7,300 [76] 9,600 [100]
(1) (11) (2)

Outpatient department 8,300 [97] 200 [3] 8,500 {100]
(3) (% (2)

Surgical services 2,900 [93] 200 [71 3,100 [100]
(n (§) ()

Other services 159,800 [971 5,000 [3] 164,700 [100]
(49) (7) (42)

Torart 324,800 [83] 68,500 [17] 393,300 [100]

(100) (100) (100)

° Row percentages in brackets are to right of numbers, while column percentages in parentheses are

below numbe:

rs. For example, 17,200 hospital days denied for administrative reasons is 96 per cent of the

18,000 total hospital denials and 5 per cent of the 325,000 total administrative denials.

t Totals may not add due to rounding.
1 No medical review of prescriptions was done.
§ Less than 1.0 per cent.

billed were denied, as were smaller per-
centages of outpatient and emergency room
services. These services (and perhaps
laboratory tests) were over-represented
among the services denied; hospital days,
surgical services, and prescriptions were
under-represented.

Proportions of denials of nursing home
days were much higher and denials of x-
rays much lower for the total population
than for AFDC-1.

Injections per Eligible and per Ambulatory Visit

Injections were the one service upon
which the EMCRO had a great effect, in
terms of both cost and quality of care. Over

the four-year period, 167,690 injections
were billed and 43,070 (approximately 26
per cent) were denied for medical reasons
(Table 3.5). About half of these were anti-
biotics; other large classes of injections were
tranquilizers, steroids, and analgesics. In-
jections billed per 100 AFDC-I eligibles
per month (Fig. 3.5) reached a peak of
about 11.5 in January 1972 and a low of
about 2.2 in August 1974; injections denied
for medical reasons per 100 AFDC-I eligi-
bles peaked in January 1973 at about 2.4
and reached their lowest point (0.02) in
July 1975.

The total number of injections billed per
100 eligibles per month declined more than
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70 per cent (see Tables 3.2 and 3.3). At the
start of the study, on average, one in 12
Medicaid eligibles had one injection per
month and about one in 58 an inappropriate
injection. At the beginning of the last year,
about one in 31 Medicaid eligibles received
an injection per month; about 20 per cent
of all injections were still being denied for
medical reasons, and only about one in 156
eligibles was receiving an inappropriate in-
jection.

Assuming a maximum of only one injec-
tion per outpatient visit, more than 37
per cent of all ambulatory visits (or roughly
one in 2.6 visits) ended with an injection
at the beginning of the study; toward the
end of the study, about 17 per cent (or a
little more than one in six) visits included
an injection. The decline in inappropriate
injections per visit was from one in 13 visits
to one in 30.

Within two years of the beginning of the
review operation, a wide variety of injec-
tions declined substantially, the most im-
portant being potent antibiotics such as
lincomycin and tetracycline; the effect was
sustained thereafter. The decline came from
a combination of educational activities
begun in January 1972 and increased denials
of payment for medically unjustified in-
jections begun in May 1972. The findings
were discussed more fully in the previous
report.”s 8

Costs of Services During Four Years
Total Expenditures

During the study period, nearly $116
million was billed to the New Mexico Medi-
caid Program; of that, nearly $99 million
was paid. As can be seen in Table 3.6, the
largest amounts of money billed were for
inpatient care—hospital and nursing home
care. Apart from other services, the next
largest amounts billed were for prescrip-
tions, surgical services, and office visits. The
distribution among services of dollar
amounts paid was almost exactly the same
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as the distribution of dollar amounts billed.
The month-by-month breakdown of dollar
amounts of services billed, paid, and denied
for the total population (Fig. 3.7) shows a
steady rise in the amounts billed and paid
per 100 eligibles per month, with seasonal
peaks each winter.

Expenditures per Eligible per Year

Expenditures on the AFDC-I group
(Table 3.7) averaged almost $150 per
eligible per year; of that, $5 was denied.
About 34 per cent of the expenditure was
for inpatient care (virtually all hospital
care); another 20 per cent was for other
services. Dollar amounts billed per eligible
per year (to Medicaid only) averaged $343
for the total population; of that, $18 was
denied. Nearly 30 per cent of these annual
charges was for hospital care, another 28
per cent for nursing home care, and 15 per
cent for other services. The percentage of
expenditures on surgical services and
office visits was smaller for the total popula-
tion than for AFDC-1. The absolute amount
billed per eligible per year was lower in
AFDC-I than in the total population for
office visits and injections, nearly the same
for emergency room services, and higher for
all other categories of services.

Time Trends of Expenditures

Regression equations were run on dollar
amounts paid for the major services and for
all services combined (Tables 3.8 and 3.9).
These were similar to the equations run on
numbers of services billed. The model was
of the form y = o 4 8:x1 + Bex2 + error,
where y was the dollar amount paid per
service per eligible, x; was month (1 to 48)
and x, was season (winter for all services
except nursing home care, and summer for
nursing home care). All AFDC-I equations
were statistically significant at the 0.001
level and explained from 27 to 88 per cent
of the variance.

Expected values for expenditures were
calculated for the first and last months of



TaBLE 3.5,

Total Number of Injections Billed by Pharmacologic Type of Injection

Injections Denied
for Medical Reasons

Injections Billed Percentage
of Number
Type of Injection Number Per Cent Number Per Cent Billed
Antibiotics 79,500 47 19,600 46 25
Penicillin 31,100 9,000 29
Lincomycin 10,800 3,600 34
Ampicillin 2,800 900 31
Tetracycline 4,500 2,100 46
Bicillin 27,200 2,900 11
Other antibiotics 1,200 500 41
Antibiotic-antibiotic combinations 400 100 40
Antibiotic-non-antibiotic combinations 1,500 500 36
Antihistamines 4,000 2 1,300 3 35
Phenergan 2,000 500 26
Other 2,000 800 39
Antinauseant-antiemetics 2,800 2 400 1 15
Compazine 3,300 400 13
Tranquilizers 11,400 7 2,800 6 24
Hydroxyzine 4,200 1,400 33
Diazepam/chlordiazepoxide 2,900 700 26
Thorazine/promazine 4,200 600 15
Steroids 8,800 5 3,300 8 37
Decadron 2,000 700 34
Kenalog 1,400 400 31
Depo-Medrol 1,700 600 34
Other 3.600 1,600 43
ACTH 2,800 1,800 65
Hormones 5,500 3 3,200 58
Estrogen , 700 2,500 66
Progesterone 1,300 400 32
Testosterone 500 300 56
Analgesics 9,400 6 2,500 6 27
Narcotic 6,900 1,600 22
Non-narcotic 2,400 900 39
Synthetic Antispasmodics 1,200 1 200 @ 16
Immunizations 13,400 8 140 o 1
DPT 400 20 1
Tetanus 6,300 40 1
Influenza 2,100 60 3
Other 1.600 20 1
Allergens and asthma drugs 6,800 4 100 ° 2
Gamma globulin 1,900 1 100 ® 6
Vitamin B;. 4,600 3 3,200 7 70
Iron 700 hd 300 1 37
Diuretics 1,000 1 400 1 39
Expectorants 1,200 1 800 2 71
Gold 1,600 1 30 . 2
All other injections 7,900 5 2,500 6 32
Torart 167,700 100 43,100 100 26

® Less than 1.0 per cent.

t Totals may not add due to rounding.
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the study, and the percentage change be-
tween the two months ( Tables 3.8 and 3.9)
indicated the following changes: the only
decrease in expenditures was for injections
(57 per cent); the largest increase was for
laboratory tests (259 per cent); hospital
care expenses rose nearly 65 per cent. Out-
lays for all services combined in AFDC-I
went from $7.48 to $13.86 per eligible per
month (or from $90 to $166 per year), an
increase of 85 per cent, in four years,

The percentage changes for the total
population in expenditures per eligible per
month are given in Table 3.9. In general,
the increases (decrease in the case of in-
jections) were smaller than for AFDC-I,
probably an artifact of the crossover
phenomenon. Nevertheless, the estimated
total amount paid by the Medicaid pro-
gram per eligible per month went from
$18.57 to $28.89 (or from $223 to $347 per
year), an increase of nearly 56 per cent, in
four years.

Unit Costs

Some perspective on the effect that
PSROs might be likely to have in limiting
expenditures is gained by examining
changes in the unit cost of services (ad-
justed for price inflation) over the four
years. Unadjusted unit costs per eligible

TaBLE 3.7. Amounts (in Dollars) of Services
Billed and Denied per Eligible per Year,
By Type of Service, AFDC-I

Services Services
Billed Denied*®
Type of Per Per
Service Amount Cent Amount Cent
Hospital care $ 5107 34 $ 108 24
Nursing home care 011 ¢ 000 -
Surgical services 17.54 12 0.59 13
Office visits 1641 11 047 10
Emergency room 196 1 019 4
Outpatient
department 067 ¢ 010 2
Laboratory tests 5690 .4 026 6
Injections 216 1 0.51 11
X-rays 570 4 012 3
Prescriptions 18.07 12 016 4
Other services 2991 20 1.101 24
ToraL§ $149.27 100 $ 4.58 100

® Services denied for both administrative and
medical reasons.

t Less than 1.0 per cent.
{ Estimated.
§ Totals may not add due to rounding.

per year grew at a startling rate (Table
3.10). For instance, in AFDC-1, the charge
for a hospital day per eligible increased by
107 per cent; respective figures for inject-
ions, laboratory tests, office visits, and pre-

TasLe 3.8. Results of Regression Equations on Dollar Amounts
Paid for Services per Medicaid Eligible, AFDC.I

Regression Coeflicients

Estimated Percentage
Change Between
Start of Year 1

Type of Service® Constant Month Seasont R2} and End of Year§
Hospital care 2.85 0.04 —0.15 45 65 increase
Office visits 0.87 0.01 0.20 .52 56 increase
Laboratory tests 0.17 0.01 0.01 .88 259 increase
Prescriptions 1.17 0.01 0.29 53 41 increase
Injections 0.14 —0.002 0.04 27 57 decrease
Total paid 7.48 0.13 0.30 79 85 increase

® Amount of services paid per Medicaid eligible.

1 All services except nursing home days: winter. Nursing home days: summer.
1 Degrees of freedom = (2, 45); all equations significant at P < .001.
§ Estimates are based on coefficients of at least four decimal places and thus differ from estimates

calculated using coefficients in the table.
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TasLeE 3.9. Results of Regression Equations on Dollar Amounts
Paid for Services per Medicaid Eligible, Total Population

Regression Coefficients

Estimated Percentage
Change Between

Start of Year 1

Type of Service® Constant Month Seasont R} and End of Year 4§
Hospital care 5.98 0.05 0.40 .36 41 increase
Nursing home care 4.75 0.08 0.07 .76 73 increase
Office visits 0.93 0.01 0.15 41 29 increase
Laboratory tests 0.29 0.01 0.004 .85 103 increase
Prescriptions 2.30 0.01 0.22 .55 28 increase
Injections 0.13 —0.002 0.03 34 62 decrease
Total paid 18.57 0.21 1.12 81 56 increase

® Services paid per eligible by the Medicaid program only.

t All services except nursing home care: winter, Nursing home care: summer.

1 Degrees of freedom = (2, 45); all equations significant at P < .001.

§ Estimates based on coeficients of at least four decimal places and thus differ from estimates cal-

culated using coefficients in the table.

scriptions were 64, 56, 38, and 23 per cent
(Table 3.10).

Increases in analogous components of the
Consumer Price Index for the entire United
States between September 1971 and 1975
were as follows:!6 semiprivate hospital
room, 46 per centy; general physician office
visit, 33 per cent; routine urinalysis, 31 per
cent; prescription, 7 per cent. If these
figures are reasonably close to the underly-
ing rate of price inflation for medical ser-
vices in New Mexico, they point to a rough

§ Data from the American Hospital Association®
indicate that adjusted expenses per inpatient day
rose 60 per cent between 1971 and 1975.

estimate of the percentage increase in ad-
justed unit costs (for New Mexico) as
follows: hospital days, 42 per cent (or 29
per cent if the AHA figure is used); office
visits, 4 per cent; laboratory tests, 19 per
cent; prescriptions, 15 per cent.

Differences between the national and
New Mexico figures are undoubtedly a
combination of changes in the mix and
quality of services. For example, a hospital
day in an intensive care unit may be sub-
stituted for a regular hospital day. Similarly,
a urine culture may be substituted for a
urinalysis, or a better urine culture for one
of lesser quality. Nevertheless, these figures

TaBLe 3.10. Estimated Changes in Unit Charges for Selected Services

Total Population Percentage AFDC—Group 1 Percentage
Unit Charge® Increase Unit Charge® Increase
in Four in Four
Type of Service 9/71 8/75 Years 9/71 8/75 Years
Hospital day $67.80 $118.52 75 $66.43 $137.54 107
Nursing home day 9.75 14.92 53 - - -
Office visit 6.02 8.28 38 6.09 8.38 38
Laboratory test 4.30 5.84 36 3.81 5.96 56
Prescription 4.88 5.94 22 4.18 5.16 23
Injectionst 2.03 3.09 52 2.24 3.68 64

® Calculated from the estimated values of amounts paid for selected services at 0 and 48 months derived
from coeflicients reported in Tables 3.8 and 3.9, divided by the estimated number of services billed derived
from coefficients reported in Tables 3.2 and 3.3.

t Underestimated because the amount paid was substantially lower than the amount billed.
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are consistent with the view that peer re-
view is unlikely to have much effect on re-
ducing overall costs of care unless the
quantity of services, mix of services, and
price inflation are all at least partially con-
trolled.

Cost Savings

Data on cost savings presented in this
section cover the following topics: (1)
savings from actual dollar amounts saved
explicitly through (a) adjustments and (b)
denials of payment for administrative and
for medical reasons; and (2) implicit sav-
ings from changes produced by the New
Mexico EMCRO in patterns of use of
services.f In brief, more than $6 million
was denied for either administrative or
medical reasons (or more than 5 per cent
of the total amount billed) (Table 3.6).
More than $11 million was saved in down-
ward adjustments of hospital charges, com-
parisons of fee schedules, and the like. Ap-
proximately $2.5 million was implicitly
saved through services not given. These
topics are discussed in greater detail below.

Explicit Savings

Adjustments. The dollar amounts saved
from “adjustments” were defined initially
as the difference between the amount of
money billed and the sum of amounts
denied and paid. For ambulatory care, ad-
justments are basically fee schedule com-
parisons. For inpatient facilities, they in-
clude mostly monies related to rate negotia-
tion. (Some adjustment monies may eventu-
ally be returned to these institutions.)

{ Unlike the data on numbers of services, in
which the number of services denied plus number
paid equals the number billed, data on dollar
amounts for services were not necessarily internally
consistent. In particular, the amount paid did not
necessarily equal the amount billed minus the
amount denied, because of a variety of downward
adjustments in fees and hospital and nursing home
rate negotiations. The total amount denied does
equal the amount denied for medical reasons plus
the amount denied for administrative reasons.

Defined in this way, more than $11 million
was at least temporarily saved through ad-
justments (Table 3.6), making these tasks
the most productive of savings to the Medi-
caid program.*®

The major part of monies saved through
adjustments was for inpatient care and
other services (accounting for more than
80 per cent of all dollar adjustments); sub-
stantial sums were also saved for surgical
services and office visits (nearly 15 per cent
of the total adjustments). Total adjustments
amounted to 9.5 per cent of the total
amount billed. Adjustments were large
percentages of total dollar amounts billed
for several types of services, including (in
descending order) surgical services, nurs-
ing home care, injections, office visits, and
other services, all of which had adjustments
amounting to more than 10 per cent of the
amounts billed.

Total Dollar Amounts Denied. Of the $6
million denied for either administrative or
medical reasons (Table 3.6), more than $2
million was for other services, $1.7 million
for hospital care and $0.8 million for nurs-
ing home care (thereby accounting for
more than 75 per cent of the dollar amounts
denied). Total denials came to 5.2 per cent
of the total amount billed. Certain services
were particularly high in the amounts
denied compared with the totals billed: in-
jections, outpatient department services,
emergency room services, and other ser-
vices.

The breakdown of dollar amounts denied
for administrative or medical reasons in-
dicated that more than $5.5 million (93
per cent) of the $6 million was denied for
administrative reasons, and only $0.4

¢ Included in the adjustments is a small amount
of money ($60,000) resulting from professional re-
view. Based on a claims review, physician review-
ers could downgrade an office visit from, for ex-
ample, an extended office visit to a brief visit. This
saving has been separated from the adjustment
category and assigned to professional review in the
discussion that follows.
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Amount (in Dollars) of Savings Realized Through Peer Review,

Administrative Review, and Adjustments, All Services, Total Population

Percentage Percentage of

of Total Total Amount
Source of Savings Dollar Amount® Savings Billedt
Total peer review $ 2,806,500 14 2
Medical denials 435,000 2 )
Implicit savingst 2,371,500 12 2
Injections 589,800 3 1
Nursing home care 1,721,700 9 2
Physician visits 60, 1 Al
Total administrative 16,615,100 86 14
Administrative denials 5,571,100 29 5
Adjustments§ 11,044,000 57 10
Total savings 19,421,600 100 17

* Rounded to nearest $100.
+ $115,929,285 from Table 3.6.
{ Estimated: see text.

§ Total adjustments ($11,104,000 from Table 3.6 less physician visit savings).
§ Less than 1 per cent.

32



10,000
8,000 -
6,000 |-
4,000
w
4 -
= 0
e 600
& sl Total Amount Billed
1= = ———— Total Amount Paid
=~ 2o} ——-—— Total Amount Denied
F 38  Doll w —--— Amount Denied for Administrative Reasons
amounts of all smrvices © 100k e Amount Denied for Medical Reasons
billed, paid, and denied % %E
per 100 Medicaid eligi- Q A, A A r'\ AN A
bles: AFDC-I. I | MNP \ WA A AN NA
= | \\/‘,‘/\‘.‘ \/"A“ ’ e .\// “V‘A‘ N// -
o 2 A v LW ,/ &
s ‘v\‘ AN
10} ) VA
8F. / './
6F .
4l i :
2} i
ojlljllllllllljll:'l..;lljli_!
91113579111357911135791113579
P71 72 : 73 | 74 75
TIME IN MONTHS

million (7 per cent) for medical reasons;
hence, of the $115.9 million billed to Medi-
caid, just 0.38 per cent was denied for
medical reasons. Administrative denials ac-
counted for more than 90 per cent of all
denials for hospital care, nursing home care,
prescriptions, outpatient department, sur-
gical services, and other services. Medical
denials accounted for the largest proportion
of denials for injections and emergency
room services.

Implicit Savings

The previous discussion has related to
savings resulting from explicit denials of
payment for services. This section describes
implicit savings, which are realized as
physicians change their patterns of deliver-

ing care. They represent the difference be-
tween estimates of services billed in the
absence of peer review and actual services
billed with peer review—i.e., unnecessary
services (or the expenditures thereon) pre-
vented by the peer review system.

Implicit Savings in Ambulatory Care.
There was no medical review of prescrip-
tion drugs; thus, any increase in the use of
prescription drugs might parallel an in-
crease in the use of other types of ambula-
tory services had they not been reviewed.
Regressions reported in Table 3.2 indicated
that the use of prescription drugs in AFDC-
I rose about 14 per cent over the four-year
period. Other than injections, no ambula-
tory service grew at a rate much lower than
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this (a finding demonstrated in Figs. 3.2
and 3.3 as well).t

From these findings, it was concluded
that the New Mexico peer review system
had no implicit effect on the use of either
office visits or laboratory tests. That is, it
did not prevent unnecessary office visits or
laboratory tests that might have occurred
in the absence of the peer review system.
In ambulatory care, the only implicit effect
of the New Mexico EMCRO was in chang-
ing the use of injections. To estimate the
amount of money saved by this change in
provider behavior, the figure of 0.42 was
calculated as the average number of in-
jections per ambulatory visit for the first
five months of the study period (during
which use of injections was rising). Multi-
plying this figure by the total number of
ambulatory visits billed in four years
(750,350) yielded an estimated number of
injections (315,150) that would have been
given without peer review. The number of
injections actually given (167,693) was sub-
tracted, resulting in an estimated 147,457
injections that would have been given in
the absence of the peer review system. At
an average cost per injection of $4.00, net
savings were estimated to be $589,830. This
figure is larger than the amount actually
paid for injections ($411,840) over the four
years.

The EMCRO also reviewed the level of
a physician visit (based on the California
Relative Value Scale). Reviewing physi-
cians had the option of reducing the level
of visit. Because the level to some extent
dictated the amount of money that would

1 Regression coefficients for office visits were neg-
ative in the total population, indicating that per-
haps the number of office visits had decreased as a
function of the peer review system. This is an arti-
fact of the Medicare crossover problem; conse-
quently, the number of office visits is underesti-
mated from the middle of the study period on.
Because of this, the AFDC-I figures for the change
in prescriptions and office visits were used as a
proxy for the total population, as use of services
was not influenced by the crossover phenomenon.
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be reimbursed for the physician visit, it was
possible that such review would save
money for the Medicaid program.

During the study period, there were
about 847,500 physician visits; of these,
19,000 (or 2 per cent) were reduced in
level (from, say, extended to limited office
visits). This produced a net savings of
$60,000 ($8,087,000 billed). Thus, 0.7 per
cent of all money billed for physician visits
was saved by this review effort.}

Implicit Savings in Inpatient Care. Im-
plicit savings can result from changes in
the use of both nursing home and hospital
care. Chapter IV examines in detail changes
in the probability of admission, length of
stay, and total number of hospital days
used per eligible as a function of the utiliza-
tion review system. That chapter concludes
that the EMCRO had no effect on the use
of hospital care in the New Mexico Medi-
caid program, and thus no implicit savings
were ascribed to changes in hospital use.

The EMCRO did have a substantial
effect on the use of nursing homes. The
nursing home review system was based on
the level of care needed (not on need for
nursing home care per se ). The major effect
was to reduce the level of care from skilled
(SNH) to intermediate (INH) nursing
home care for patients already in skilled
nursing homes. At the beginning of the
study, approximately 25 per cent of all pa-
tients were in SNHs; by the end of the
study, the figure was 5 per cent. In four
years, 2,152,100 nursing home days were
billed. A difference in charges between
SNH and INH care of $4 per patient per

1 This $60,000 was shown under the adjustment
category in Table 3.6, because in the billing system
the $60,000 was included as an adjustment. The
figure rightfully belongs with peer review savings
due to medical judgment, as physicians alone can
make such a reduction in level of service. Table
3.11 categorizes savings by type of activity that
produced . them, and $60,000 has been removed
from the adjustment line item and added to peer
review.



day produced estimated

$1,721,700.§

savings of

Total Savings

Table 3.11 summarizes the dollar amount
saved by the source of savings. More than
$194 million was saved through adminis-
trative denials, adjustments, and peer re-
view. The vast majority saved was from
activities not requiring peer review or
medical input; all peer review activities ac-
counted for only 14 per cent of the savings.
Of the $2.8 million saved by peer review,
61 per cent was accounted for by changing
levels of care for nursing home patients.

The amount saved was about 16.7 per
cent of the total amount billed. Some of
the adjustments will eventually be returned
to various hospitals and nursing homes. Ap-
proximately 2.4 per cent of the total amount
billed was saved by the medical review
system and 14.3 per cent by the adminis-
trative component,

Net Savings

The administrative component of the
New Mexico peer review system produced
a savings (over four years) of $16 million
in a $116 million program, which in all
likelihood far surpassed operating costs.
One important question is the efficiency of
this system compared with possible alterna-
tives. The Dikewood Corporation de-
veloped a sophisticated, computerized
system to maintain eligibility lists and
process claims; for example, it could identify
duplicate claims, compare the amounts
billed against a variety of fee schedules,

§ This figure is calculated as 2,152,100 days times
the 20 per cent of patients not in skilled nursing
homes who would otherwise have been there times
$4 per patient/day. If anything, this overstates the
savings, because the reduction in percentage of pa-
tients actually occurred over the first one and a
half years of the study, not all at once. Further-
more, the State of New Mexico was interested in
this question at the same time; some reduction in
the percentage of patients in skilled nursing homes
might have occurred even in the absence of the
New Mexico EMCRO.

and determine whether pdtients were
eligible for services on a given date. No
direct information was available to permit
the cost-efficiency of this system to be
compared with those of other such organi-
zations. Although the issue of administra-
tive cost-efficiency is important, especially
if national health insurance results in
standardization of systems for paying
claims, no more can be said about it at
this time.

Rather more concrete conclusions can be
drawn about the cost-efficiency of the medi-
cal component of the review system. Peer
review saved about $2.8 million over four
years. The cost to operate the peer review
program was probably between $750,000
and $1 million a year.] Clearly, savings
did not cover operating costs; there is little
reason to assume that this situation would
be reversed in the long run.

The stated purposes of such programs as
EMCROs or PSROs are to improve the
quality of care and to save money. Since
dollar savings came fairly close to equalling
monies spent on peer review, one might
argue that the system really was able to
pay for itself. At the same time, it made an
impressive change in quality of care; in-
appropriate injections, which had been an
extreme problem before the EMCRO began
operations, were decreased by more than
70 per cent. Society may value peer review
enough to underwrite its costs, even
though it produces no actual monetary
savings.

Methodologic Note. Two interesting
methodologic problems in calculating sav-
ings in a peer review system have been
raised by these analyses; they relate to fu-
ture cost savings and discounting. In the
fall of 1975, the New Mexico PSRO began
a more efficient review system. It had be-
come clear that the initial effect of full re-

{ Personal communications from David Farrgll,
Assistant Executive Director of the New Mexico
PSRO.
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view (i.e., 100 per cent or case-by-case
review) probably could be sustained by a
more targeted effort based on sampling of
cases (by provider, by diagnosis, by ser-
vice, or by some combination). Such
techniques will undoubtedly lower the total
costs of peer review (although perhaps not
the fixed costs), thereby improving the ratio
of savings to costs. If the PSRO approach
(which presumably is less expensive than
the earlier system) is able to maintain, for
example, injection use at the lower level,
then the savings accruing to the New
Mexico Medicaid program from the initial
review effort will increase over time. Under
those circumstances, savings in this report
may be too low. Because it is not known
how long the effect on injections will per-
sist (new physicians move into the state,
older physicians leave practice, and so on),
benefits beyond the time period of this
study were not included in the calculations.

Gross savings due to peer review were
observed for injections and nursing home
care in the first two years of the program.
If reduced levels of injections and more
appropriate placement of nursing home pa-
tients are maintained forever, then future
savings could be attributed to the peer re-
view system. These savings, however, are
not realized now and will be worth less
than if they accrued to the peer review pro-
gram today. Thus, they must be discounted,
but what discount rate should be used for
these future benefits is unclear.

These issues extend beyond the effect of
peer review in New Mexico, because they
lie at the heart of much of the controversy
over how, by what metrics, and over what
period evaluation of such programs as PSRO
should be conducted. They are examples of
the issues that will need to be considered in
future basic conceptual and methodologic
research.

Summary
This chapter has examined changes in the
use of services over four years in two popu-
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lations, principally the AFDC cohort that
was enrolled for all four years and received
all medical services through Medicaid
(AFDC-I); but also the total Medicaid
population. It also reports changes in ex-
penditures per eligible and total expendi-
tures in the Medicaid program for medical
services. The administrative component of
the EMCRO produced a gross savings of
about $16 million in a $116 million pro-
gram (14 per cent). It is unclear whether
such savings were greater than they would
have been had fiscal intermediary systems
other than the one developed by The Dike-
wood Corporation been used; whether net
savings justified its use is equally unclear.
Such questions should be addressed before
the advent of any national health insurance
plan with standardized claim processing.

The medical component of the EMCRO
produced only about $2.8 million in savings,
which approached (but did not cover) the
operating costs of peer review. Most of
these savings were in level of nursing home
care, very little from hospital care. More
important, quality of ambulatory care im-
proved, as measured by the change in the
use of potent antibiotic injections. Thus,
the appropriate emphasis of peer review—
at least in states where hospital utilization
is characterized by short lengths of stay—
may well be placed on improving quality
of care. Identifying and controlling un-
necessary expenditures would occupy only
a secondary role, but reductions might still
offset some of the expenses of quality as-
surance.

Previous work demonstrated substantial
underutilization of some ambulatory pro-
cedures.” Hence, emphasis on quality of
care is likely to accelerate some of the in-
creases that are already occurring. The peer
review system may thus be a stimulus to
higher costs of care, as quality of care cri-
teria are applied to those segments of the
population that are now underutilizing
medical services.



CHAPTER IV

Inpatient Hospital Use in the New Mexico

Medicaid Program

Introduction

THis CHAPTER examines in detail the efforts
of the EMCRO to control the use and cost
of hospital care. There are various reasons
for devoting an entire chapter to this ser-
vice. First, it was impossible for a new
organization to affect every aspect of the
medical care system from the outset.
Activity therefore concentrated on building
a sophisticated UR system for controlling
hospital use. Second, the type of program
developed in New Mexico is similar to the
program now being used by the New
Mexico PSRO and other PSROs. Finally, it
is hoped that the techniques and methods
used to evaluate the EMCRO’s activities
can serve as examples of the types of pro-
cedures that might be followed to evaluate
PSRO activities elsewhere.

New Mexico Hospitals Included
in This Study

For all or part of the study, 54 short-term
nonfederal general hospitals in New Mexico
were eligible to admit Medicaid patients.
One was a major teaching hospital, four
were affiliated with the university hospital,
and one had a single residency program.
Twenty-six had fewer than 50 beds; 13 had
between 51 and 100 beds. One hospital had
an occupancy rate greater than 80 per cent,
22 had occupancy rates between 60 and 80

per cent, and 31 had occupancy rates lower
than 60 per cent. Twenty-three of the 54
hospitals were government-owned (gener-
ally, county or local); another 26 were
not-for-profit. Three were osteopathic hos-
pitals. Thus, most of the hospitals were
small, not-for-profit ventures, with low
occupancy rates and no teaching respon-
sibilities or full-time medical staff.

Only about 30 per cent of all general
medical and surgical nonfederal hospitals
in the United States had fewer than 50
beds in 1972:!2 87 per cent were not-for-
profit or government institutions. The
average occupancy rate for the 1971-1974
period for nonfederal short-term general
and other special hospitals was about 75 per
cent.! About 21 per cent of the nonfederal
hospitals in the United States in 1974
offered at least one residency program.?

The attributes of the New Mexico hospi-
tal system make it extremely difficult for a
hospital utilization review (UR) program.
Small size limits the resources available.
Low occupancy rates would not encourage
external pressure to control hospital use, as
that would lower already marginal oc-
cupancy rates. Moreover, a scattering of
hospitals across a large rural area impairs
the ability to do effective UR from one
central point (Albuquerque). Finally, one
factor that limited the potential effective-
ness of the EMCRO’s UR program was the
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short length of stay (5.6 days per hospital
admission rather than the national average
of 8), owing to the facts that New Mexico
is a western state and that the Medicaid
population is predominantly young. Fewer
unnecessary hospital days may be a corol-
lary of shorter length of stay. In essence,
then, what is being evaluated is the effec-
tiveness of utilization review under less
than ideal circumstances.

The New Mexico EMCRO did have at
least two external features that would en-
hance its ability to run a successful UR
program. First, the cooperation among the
New Mexico Foundation for Medical Care,
the State Department of Health, and The
Dikewood Corporation (the fiscal inter-
mediary ) resulted in the rapid development
of a sophisticated peer review system.® By
contrast, for instance, cooperation among
the Medicaid program, the federal govemn-
ment, and local PSROs in California has
been difficult to obtain; agreements about
control of the hospital review program have
been extremely slow in coming. Second,
New Mexico did not have to deal with the
problem that many PSROs and their con-
stituent UR programs had of being ham-
pered by the inclusion of several academic
medical centers within a single PSRO.

This brief decription of the hospitals and
the environment in which they functioned
in New Mexico between 1971 and 1975 il-
lustrates the idiosyncratic nature of UR.
Generalization of this experience to other
UR efforts is limited by these factors.

The Hospital Utilization Review Program

The hospital UR program begun in
September 1971 contained three major
components: (1) a pre-admission certifica-
tion program for elective hospital admis-

® As described in Chapter I, the Foundation car-
ried the principal responsibility for the professional
(peer) review activities, and The Dikewood Cor-
porl?tion discharged the administrative review
tasks.
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sions; (2) a certification program for non-
elective hospital admissions that occurred
within 48 hours after admission; and (3) a
continued stay recertification program for
admissions that exceeded the 50th percent-
ile Professional Activities Study (PAS)
length of stay for the Western Region. For
purposes of review, hospitals were divided
into 22 Hospital Admission Precertification
Program (HAPP) and 32 non-HAPP
hospitals, as described in Chapter 1.

At HAPP hospitals, the UR program
worked as follows. For an elective admis-
sion, the doctor or hospital submitted a
form to the New Mexico Foundation asking
permission to hospitalize the patient. Nearly
all admissions were for elective surgical
procedures; occasionally they were for
diagnostic work-ups. Almost all patients
with an acute symptom were considered
nonelective admissions and were directly
admitted to the hospital by the responsible
physician. Diagnostic information contained
on the form submitted to the Foundation
by the hospital or doctor permitted a clerk
to decide whether to approve the elective
admission. A clerk could approve an elec-
tive admission, but could not disapprove
one,

When an elective admission was tenta-
tively disapproved, it was referred to a
physician committee of the Foundation for
further action. Their decision was needed
to disapprove an elective admission. In case
of disapproval, the doctor was notified of
the decision.

When the admission was approved, the
reviewing clerk assigned an expected length
of stay, which was determined from West-
ermn Region PAS tables. The correct median
(50th percentile) length of stay to be as-
signed was determined by the following
factors (all of which are contained in the
PAS tables): the patient’s age and sex,
whether the patient had one diagnosis or
two or more diagnoses, and whether an
operation was to be performed. The doctor



was notified that the admission had been
approved and assigned a length of stay, and
the patient was admitted to the hospital.

The UR committee of a HAPP hospital
would not be involved with an elective ad-
mission unless the physician requested an
extension beyond the 50th percentile. In
such a case, the HAPP representative would
review the chart, discuss the patient’s
course with the physician, and decide
whether to approve additional days. When
the HAPP representative’s decision was
negative, the information was sent to the
HAPP committee and disapproval or ap-
proval was made by the physician members
of that committee. Employees of the hospi-
tal, both physicians and nonphysicians,
were responsible for determining justifica-
tion of an extension beyond the PAS 50th
percentile. When the hospital bill was sub-
mitted to the fiscal intermediary for pay-
ment, a form was attached containing the
number of days authorized by the New
Mexico Foundation, amended, if necessary,
by the HAPP committee of the hospital.

For nonelective admissions to HAPP
hospitals, HAPP committee employees re-
viewed the patient’s chart within 48 hours
of admission. Again, using diagnoses, age,
sex, and surgical status, they assigned an
expected length of stay based upon the PAS
50th percentile. Rarely did they determine
whether such a patient actually needed to
be in the hospital; only the expected median
length of stay of such a patient was es-
tablished. When the stay for a nonelective
admission exceeded the 50th percentile, the
HAPP hospital used a procedure analogous
to that decribed above. In summary, HAPP
hospitals were responsible for extending
and certifying the necessity of hospital stays
beyond the 50th percentile for both
emergency and elective admissions and for
assigning the 50th percentile lengths of stay
for nonelective admissions.

For non-HAPP hospitals, all the above-
mentioned procedures were performed

centrally by employees of the New Mexico
Foundation. Elective admissions were
authorized in a manner analogous to that
described for the HAPP hospitals. When a
patient needed an extension in stay, how-
ever, that extension was approved by
Foundation personnel by telephone or, in
some larger hospitals, by personal assess-
ment of the patient’s condition. The non-
physician personnel who handled such calls
could not disapprove such an extension;
only the Foundation committee that super-
vised the hospital review program could
disapprove an extension. For nonelective
admissions, Foundation personnel assigned
the 50th percentile length of stay by tele-
phone call or personal examination of the
medical record, depending upon hospital
size and location,

Comparisons between the hospital review
system under the EMCRO and under the
present New Mexico PSRO are in order.
First, the Foundation’s pre-admission certi-
fication program has been dropped. Second,
all hospital admissions are now reviewed
within 24 hours (one working day) for the
necessity of hospital admission and for the
assignment of an expected length of stay
beyond which recertification is required.
Third, the HAPP and non-HAPP hospital
system has been dropped. Instead, the New
Mexico PSRO has chosen to “delegate” UR
responsibilities to selected hospitals. At this
writing, 29 hospitals are delegated, includ-
ing all but two of the original HAPP
hospitals.

Because the roles, performed by dele-
gated and nondelegated hospitals are simi-
lar to those of the HAPP and non-HAPP
hospitals in relation to recertification and
admission,  differences  between the
EMCRO and PSRO systems appear to be
unimportant. If there is more effective UR
when delegation is restricted and the pro-
gram is centrally controlled, the PSRO
program may be less effective than the
EMCRO (because there are more “dele-
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gated” than “HAPP” hospitals). If the con-
trary view is correct, the PSRO UR pro-
gram may be more effective.

With PSRO status have come three
additional changes. First, utilization review
is now perceived as little more than a legal
requirement. In the opinion of some leaders
of the Foundation, this makes UR activities
somewhat more lenient than before. For
instance, such elective procedures as second
cataract operations are being approved
more often by the PSRO than they were by
the EMCRO. Second, the PSRO has
gradually developed criteria to help non-
physician personnel determine whether an
admission is necessary. Third, the PSRO
has begun to develop a program monitor-
ing the effectiveness of UR activities in
delegated hospitals.

Strategy for Evaluation of the
Utilization Review Program

Before reporting the results of the de-
tailed investigations of EMCRO’s effects on
the use of hospital days, certain caveats
need to be recalled. First, most hospital
days used by OAA eligibles were paid for
by Medicare, not Medicaid; those days are
lost to this study. Second, a nontrivial frac-
tion of the APTD population was Medicare
crossovers, and much of their hospital bills
was paid by Medicare. Third, 40 per cent
of the total eligible-months represented
Group I enrollees (in the study period for
the entire four years). For the other 60
per cent, nearly half entered the program
late but stayed to the end, and the other
half entered at the start but left the pro-
gram early. There was no change in demo-
graphic characteristics, but there may have
been some differences in health status
relative to the Group I population. If so,
hospital use patterns would be distorted for
the total Medicaid population.

The strategy developed consisted princi-
pally of looking at hospital use of two
carefully defined cohorts in Medicaid dur-
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ing all four years. First was the AFDC-I
group, corresponding to the cohort whose
use of a variety of medical care services
was reported in Chapter III. Second were
those people enrolled in APTD-I whose
records had not been flagged as Medicare
crossovers. One cohort (AFDC) was in the
program because of financial distress (not
health reasons) and the other (APTD)
because of disability}; in both cases, ser-
vices were covered entirely by the Medicaid
program. Selection of these cohorts ex-
cluded or helped control for many external
factors that could have influenced possible
use and had nothing to do with the UR
program.

Data reported in this chapter were re-
stricted to short-term nonfederal New
Mexico hospitals. Of the 316,756 days billed
to the New Mexico Medicaid program,
16,784 (5 per cent) occurred in out-of-state
hospitals and, unless otherwise indicated,
were excluded. A small number of admis-
sions to long-term chronic care and mental
hospitals was also excluded.

Direct Medical and
Administrative Denials

Most analyses reported in this chapter
examine the implicit effects of the hospital
UR program on the number of hospital
days used per Medicaid eligible, on average
length of stay, and on the probability of
being admitted to the hospital. This section
looks at the explicit effects of the hospital
UR program — in particular, the number
of hospital days denied for medical or ad-
ministrative reasons.

The number of days denied for medical
reasons was vanishingly small — 580 days
of a total of 299,972 days, or 0.2 per cent

} We realize that true need for medical care
may well be higher in the AFDC Medicaid popu-
lation than in a non-Medicaid population of equiv-
alent demographics. For the purposes of this
evaluation, however, only the stated eligibility cri-
teria are important in distinguishing among groups.



of all hospital days. This is not unexpected,
given that the peer review system worked
principally through pre-certification of ad-
missions and continued stay review during
hospitalization. The number of medical
denials increased sharply in Year 4, to 0.51
per cent of the total number of hospital
days billed. Little dollar savings (less than
$55,000) accrued to the New Mexico Medi-
caid program as a function of explicit medi-
cal denials of hospital days.

Administrative denial accounted for 3.1
per cent of hospital days billed. Generally,
these denials were due to patient ineligibil-
ity and resulted in more than $1.6 million
savings to the Medicaid program.

Total Medicaid Population
Use of Hospital Services

Length of stay was longer for older pa-
tients, for people enrolled in the APTD
program, and for males. Hospital use paid
for by the Medicaid program occurred al-
most entirely in the AFDC and APTD
categories. Lengths of stay were not
substantially different for people enrolled
in Group I rather than Groups II, III, and
IV. Consequently, findings from analyses of
AFDC-I and APTD-I cohorts should be
generalizable to the other eligibility groups.

Institutional Characteristics of Hospitals

Seven of the 54 hospitals accounted for
more than 50 per cent of the total days
billed during the study period; 15 hospitals
accounted for 75 per cent of the days billed.
Hospital use as a function of two UR-re-
lated variables is discussed below. Several
hospital variables (including teaching
status, average bed size, occupancy rates,
and physician/bed or physician/population
ratios) were considered. No pattern in
admissions, days billed, or length of stay
could be discerned that could clarify trends
in hospital use over the four years. Conse-
quently, since these variables were not

central to the question of UR effectiveness,
they were dropped from all further analyses.

HAPP and Non-HAPP Hospitals

About 30 per cent of all hospital admis-
sions were to HAPP hospitals and 70 per
cent to non-HAPP hospitals; the distribu-
tion of hospital days billed was identical to
that of admissions. The proportion of
admissions to HAPP hospitals gradually
declined over the study period, from 31 to
26 per cent.

Average length of stay in HAPP hospitals
was 5.45 days, and in non-HAPP hospitals,
5.59 days. Length of stay in HAPP hospitals
increased in Year 2, decreased in Year 3,
and increased in Year 4; in non-HAPP
hospitals, length of stay increased in Year 2,
decreased in Year 3, and decreased again in
Year 4. Thus, no evidence emerged to sup-
port the view that UR was more effective
in HAPP than in non-HAPP hospitals in re-
ducing length of stay, or that the UR
activities had any cumulative effect on
length of stay.

Utilization Review Effectiveness

Late in 1976, four experts in New Mexico
were independently asked to rank the
quality of UR programs in all nonfederal
hospitals in New Mexico to which Medicaid
patients could then be admitted (47 of the
54 hospitals included in this study).} Re-
viewers were selected by the subcontractor
in New Mexico (The Dikewood Corpora-
tion). Their identities are unknown to us.
They included PSRO review coordinators
and supervisors and a physician member of
the Foundation HAPP panel. Reviewers
were asked to rank hospitals by means of a
two-stage sorting system, in which they first

{ The remaining hospitals were either not open
at the time of this ranking or not eligible to partici-
pate in the medicaid program. Informal inquiries
through The Dikewood Corporation indicated that
these hospitals would all have ranked in the lowest
category of UR effectiveness, and that is the posi-
tion they were assigned.
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TaBLE 4.1. Inter-judge Correlations of
Independent Rankings of UR Effectiveness
for 47 Hospitals in the New Mexico
Medicaid Program

Judge 1 2 3 4
1 1.0 - — _
2 0.61 1.0 - -
3 0.63 048 1.0 -
4 0.60 071 0.35¢ 1.0

® Significant at P =.008; all others significant at
P =.001.

placed hospitals into one of five groups of
ten hospitals each (except for the bottom
group, which contained only seven).
Hospitals within each group were then
ranked 1to 10 (or 1 to 7), and an overall
ranking was derived from the dual place-
ment by group and rank.

Pearson product-moment correlations
were run to obtain inter-judge correlations.
In general, the four reviewers rendered re-
markably similar rankings, with correlations
between judges ranging from .35 to .71
(Table 4.1). Most correlations between
judges were significant at the 0.001 level.§
Based on rankings obtained from each
judge, an average “UR effectiveness score”
was calculated for each hospital by sum-
ming the ranks of each judge and dividing
by four.

Each reviewer was also requested to in-
dicate a cutoff point on his ranking sheet
for the level at which the UR procedures
were judged to be so effective that a hospi-
tal could rightly be delegated UR respon-
sibility by the PSRO. None of the four re-
viewers thought hospitals in Category 1

§ The term “significant” as used in this report
refers to statistically significant values. In this case,
the observed correlation led to rejecting the hy-
pothesis that the true correlations are zero at the
0.001 significance level.
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were capable of doing UR at a level justify-
ing delegation. One judge (not necessarily
the same judge) believed hospitals in
Category 2 to be capable of doing UR, and
so on to Category 5, in which all four judges
felt that the hospital was capable of doing
UR at a level justifying PSRO delegation
status.

Length of stay in Category 5 hospitals
increased in Year 2 and declined in Years
3 and 4 to levels higher than in Year 1. By
contrast, for all other categories of hospitals,
average lengths of stay were shorter in Year
4 than in Year 1 of the study.

Hospital admissions to Category 5
hospitals increased from 34 to 39 per cent
of all admissions during the study period.
This presumably should have resulted in
larger decreases in average length of stay
across all hospitals than would otherwise
have been expected, because a higher pro-
portion of all hospital admissions was oc-
curring in those hospitals with the most
effective  UR programs. Such decreases
were not seen. Thus, any lack of effect of
the EMCRO’s UR program on use of
hospitals cannot be attributed to a greater
proportion of patients being hospitalized in
facilities with less effective UR activities.

Only seven hospitals were considered by
all four judges to be capable of doing UR
at a level that would be sufficient to
justify delegation by the PSRO. Yet, as of
the date of this report, the PSRO program
in New Mexico has delegated UR respon-
sibility to 29 hospitals. These included 20
of the 22 HAPP hospitals, meaning that the
PSRO has delegated UR authority to nine
hospitals over and above the HAPP hospi-
tals. This suggests that the administrative
machinery of the PSRO program is similar
to, but rather more permissive than, the
administrative oversight of the Foundation,
at least in terms of decisions about delega-
tion of UR authority. It may indicate that
the delegation procedure is not strict

enough,



Analyses of Hospital Use in the
AFDC-I and APTD-I Populations

There were 9,200 admissions and 38,039
days billed for the AFDC-I patients ad-
mitted to New Mexico hospitals, for an
average length of 4.1 days. Length of stay
was seen to increase with age; patients 60—
69 years of age had a length of stay about
one and one-half times as long as that of
patients 0 to 9 years of age.{

More than two-thirds of all hospital ad-
missions occurred among people ages 29
years or less, which was expected given
that more than 80 per cent of the AFDC
population was under that age. Females
accounted for 77 per cent of all hospital
admissions and had slightly longer lengths
of stay than males. This was also expected,
because most males in the AFDC popula-
tion are children and their lengths of stay
should be shorter than those of adult
females.

There were 6,119 admissions and 42,406
days billed for the APTD-I cohort, for an
average length of stay of 6.9 days. Less
than 13 per cent of the admissions were
accounted for by people under 30 years
of age in the APTD-I population. Younger
patients, especially those 0 to 19 years of
age, had longer lengths of stay than older
patients, reflecting that children in the
APTD had diseases and congenital ab-
normalities for which lengths of stay are
long. Females accounted for 63 per cent of
the admissions and 60 per cent of the
hospital days billed. Average length of stay
for males was 7.3 days, versus 6.7 days for
females.

About 40 per cent of either cohort was
admitted to hospitals judged to have the

T Because this is Group I, no babies born after
the first nine months of the study would be in-
cluded in the population; consequently, the 0 to 9
group by the end of the study contains mainly chil-
dren ages 4 to 9. Babies born in the first nine
months would be included because they fell into
the “unborn” category at the beginning of the
study.

best UR programs—i.e., hospitals that
achieved delegation status under the PSRO
and had been judged by all four reviewers
as capable of delegated UR. This figure
increased slightly during the study period.

Over the four years, the most effective
UR hospitals had more admissions, more
hospital days, and longer lengths of stay.
It had been expected that at least the best
UR hospitals would shorten the lengths of
stay during the study, even if the rest of
the hospitals did not. This did not occur,
because the best hospitals from the outset
might have had no room for improvement,
so that an effective UR program could not
measurably decrease hospital days. These
data could also be explained by treatment
of a relatively sicker group of patients in
these hospitals over the course of the study,
but no evidence in this regard could be
obtained from interviews with New Mexico
personnel.

The negative conclusion about UR
effectiveness in the “best” hospitals is
strengthened by the fact that 40 per cent
of the APTD and 40 per cent of the AFDC
cohort were admitted to the Category 5 hos-
pitals. Arguably, the AFDC population was
considerably healthier than the APTD popu-
lation; this was borne out at least by the
frequency of hospital admissions and the
lengths of stay associated with each cohort.
If the sickest patients were admitted to the
most effective hospitals, and if this trend
were increasing during the study period,
then the better hospitals would have ad-
mitted a much larger percentage of the
APTD population than the AFDC popula-
tion. Similarly, over time, the APTD popu-
lation using the better hospitals would have
had a larger percentage increase than the
AFDC population. The data refute these
hypotheses, however, because both the
percentage of enrollees using the most
effective hospitals and the proportional in-
crease in their use were the same for
AFDC and APTD. Thus, no evidence
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could be collected that certain hospitals
within the New Mexico system performed
better than others, at least as grouped by
HAPP or UR effectiveness status. These
variables were dropped from further con-
sideration.

A Simple Time Series Analysis
of the UR Program

The availability of precisely defined
denominator populations made data inter-
pretation easier. For example, the UR pro-
gram could have decreased the number of
admissions but increased the average length
of stay, decreased the average length of stay
but increased the number of admissions, or
had no effect on the number of admissions
or average length of stay. An examination
of the trend in the total number of hospital

4

days used per eligible over time requires
such figures to be related to the number
of eligibles in the population.

Populations used in this study (AFDC-I
and APTD-I) were defined as follows. First,
both the AFDC and APTD cohorts were
enrolled in the Medicaid program for the
entire four years. Second, all data for APTD
eligibles who became eligible for Medicare
services during the study were excluded
from these and subsequent analyses to
eliminate the crossover bias. This step re-
duced the number of APTD admissions
from 6,119 to 5,226 (15 per cent) and the
number of APTD eligibles from 6,390 to
4,703 (26 per cent). Third, analyses of the
AFDC-I cohort were done with and with-
out hospital days due to pregnancy, because
of the decline in the incidence of pregnancy



in this population over time, which was
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missions carrying the HICDA-I and

clearly not a result of the peer review
system.® Hereafter, the two AFDC cohorts
are denoted AFDC-I and AFDC-I exclud-
ing pregnancy, in which the latter refers
to a subset of the AFDC-I in which all ad-

* Two reasons may be hypothesized for this de-
cline. First is that toward the middle of the study
period family planning activities were increased in
New Mexico. Increased provision of services, as
well as publicity surrounding it, may have led to a
lower pregnancy rate. Second, most women in the
AFDC-I cohort were on the program because they
had dependent children. Many of them may have
enrolled in the program while they were pregnant.
This “selection effect” will on average result in
fewer pregnancies as the cohort ages. Desire for
more children may on average have dropped;
coupled with the family planning activities, this
probably accounts for the sharp decline in the
number of pregnancies.

HICDA-II codes for pregnancy and related
codes for, e.g., newborns have been ex-
cluded from the data base.

Three dependent variables were defined
for these simple time series analyses: the
number of admissions per 100 eligibles, the
number of days billed per 100 eligibles, and
the average length of stay. The average
number of admissions per 100 eligibles
clearly increased in the APTD-I group, re-
mained about the same in the AFDC-I
group excluding pregnancy, and declined
slightly in the total AFDC-I group (Fig.
4.1). The number of hospital days billed
per 100 eligibles increased slightly on
average for the APTD-I group and re-
mained the same for the other two groups
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(Fig. 4.2). Average lengths of stay for all
three groups showed no trend (Fig. 4.3).
For each line in the figures, simple linear
regressions were fitted to the data and ex-
pected values at specified points were cal-
culated. The regressions were of the general

f
orm y = a -+ B1x; 4 error,

where y was one of the three dependent
variables noted above (e.g., number of
admissions per 100 eligibles) and x, was
month (scored from 1 to 48).1

Table 4.2 gives the regression coefficients
for the constant and the month variable, the
R? (squared multiple correlation coeffici-

t Two-variable regressions that included a sea-
sonal winter variable did not explain any more
variance and yielded equations of lower statistical
significance.
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ent), and the estimated percentage change
between the start of Year 1 and the end of
Year 4. In general, the amount of variance
explained by these equations is extremely
slight; only two equations are significant
(both in the APTD-I cohort). This means
that time by itself was of little help in ex-
plaining number of admissions, hospital
days, or average length of stay, especially
in the AFDC-I population. The predictions
of change over time based on the equations
for the AFDC-I cohort are not significantly
different from zero; thus, there is no statis-
tical evidence that the UR program had any
effect on number of admissions billed per
100 eligibles, total number of hospital days
used per 100 eligibles, or average length of
stay for the AFDC-I cohorts (with or with-
out pregnancy).



TaBLE 4.2. Results of Regression Equations on Number of Admissions.
Number of Hospital Days, and Average Length of Stay
per 100 Eligibles, by Aid Category and Eligibility Group

Regression Estimated Percentage
Aid and Cogfﬁcients Change Between
Eligibility Start of Year 1
Group Constant Month R® and End of Year 4
Number of Admissions
AFDC Group I 0.92 —0.001 0.04 8 decrease
AFDC Group I (excluding pregnancy) 0.72 0.0007 0.01 4 increase
APTD Group I 1.98 0.01 0.25° 33 increase
Number of Hospital Days
AFDC Group 1 3.88 —0.01 0.08 10 decrease
AFDC Group I (excluding pregnancy) 3.03 0.003 0.01 5 increase
APTD Group I 13.08 0.12 0.21% 43 increase
Average Length of Stay
AFDC Group I 4.22 —0.003 0.02 4 decrease
AFDC Group 1 (excluding pregnancy) 4.25 —0.0002 0.0001 0.2 decrease
APTD Group 1 6.58 0.01 0.03 9 increase

* Degrees of freedom = (1, 46); significant at P < .0001.
t Degrees of freedom = (1, 46); significant at P < .005.
All unmarked R* values are not statistically significant at conventional levels.

For the APTD-I population over the
four-year period, there was a 43 per cent
increase in the number of hospital days
billed per 100 eligibles and a 33 per cent
increase in the number of admissions per
100 eligibles. These results were significant
and indicated that hospital use was increas-
ing in this cohort despite the UR program.
The 9 per cent increase in length of stay
was not significant.

Interpretation of the Simple Time
Series Regressions

These populations did not change in any
important characteristics other than natural
aging. Therefore, variations in demo-
graphics other than age cannot account for
the (admittedly tenuous) increases in
hospital use found in the APTD-I popula-
tion, Furthermore, no evidence suggests
that the medical needs of these people in-
creased over the four year period. In fact,
several external factors might actually have
contributed to a decrease in hospital use.
These include (among other things) use of
outpatient surgery for simple surgical pro-
cedures (which was being advocated dur-

ing the same period), reduction in traffic
speed limits (which resulted in fewer
fatalities and less severe injuries from auto-
mobile accidents), and unidentified factors
that reduced average lengths of stay in both
the region and the nation during this
period.

National data on hospitalizations in
short-term nonfederal hospitals!3: 14 suggest
that length of stay declined slightly over
the period. For example, for people age 0
to 45 years (roughly comparable in age to
the AFDC-I cohort), length of stay for all
admissions excluding those for pregnancy
decreased between 1971 and 1975 from 5.38
to 5.33 days (0.9 per cent). For the age
group 0 to 65 years (roughly comparable in
age to the APTD-I cohort), length of stay
declined from 7.05 to 6.93 days (1.7 per
cent).

Decreases at least the size of the national
average would be expected if the New
Mexico peer review system were curtailing
inappropriate hospital use, especially be-
cause few UR efforts were operating at this
time elsewhere in the country. Such de-
creases were not observed in New Mexico.
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The number of hospital days per 1,000
population (excluding pregnancy) in-
creased nationally between 1971 and 1975.
For people 0 to 45 years of age, the increase
in hospital days was about 4.8 per cent in
four years, from 550.8 to 577.5 per 1,000
people. (Figures are age-adjusted to reflect
the 1971 distribution of people 0 to 14 and
15 to 44 years of age.) For those 0 to 65
years of age (age-adjusted to the 1971 dis-
tribution ), the increase in hospital days was
9.0 per cent (from 776.0 to 846.2 per 1,000
population). The increase in use of hospital
days in New Mexico was consistent with or
higher than these national figures.

These data suggested no seasonal effect,
and the monthly trends in Figures 4.1 to 4.3
suggested no other simple time model. For
example, there was neither any sharp and
immediate drop in hospital use at the begin-
ning of the program with a subsequent rise
nor any apparent discontinuity. For that
reason, the simple time modeling was re-
stricted to the one-variable regressions, and
attention was turned to other factors, such
as diagnosis.

In summary, if the UR program were
effective, the simple time model should
have shown a decrease in average length of
stay or in the number of admissions per 100
eligibles in the AFDC-I and APTD-I co-
horts, and a decline in the total number of
hospital days billed. Because this was not
the case, it was concluded that the UR pro-
gram had no demonstrable effect on hospital
use in the defined populations over the
four years.

Diagnosis-Specific Models

Several other possible explanatory factors
have yet to be taken into account. First is
changes in case mix, insofar as the level of
severity of disease in these two cohorts may
have increased during the study period.
Second is a change in the incidence of cases
with two or more rather than single diag-
noses. Such patients generally stay longer
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in the hospital, presumably because they
are sicker. If such a change occurred, it
could represent either a true change or a
reporting artifact of changes in medical
record-keeping. Third, age was the one
demographic factor that changed in these
cohorts. Fourth, at least for average length
of stay, a transformation of the dependent
variable might be needed.

The issue of specification of the depen-
dent variable was addressed early. Most
studies of hospital use take the (natural)
log of length of stay as the dependent vari-
able. Since the distribution of length of stay
typically has a significant number of very
large values or outliers, taking logarithms
tends to pull these values in to make the
distribution more nearly normal (as is as-
sumed for these statistical models). Put
another way, taking logarithms reduces the
effect of a few outliers and makes the an-
alyses more stable. Early in the analytic
process, regression- equations were fitted to
both length of stay and log length of stay.
The latter equations were markedly better.
Various plots of the residuals from the re-
gression equations showed that the latter
equations were more consistent with the
assumptions necessary for the regression an-
alyses; consequently, the log length of stay
specification was used in all subsequent
analyses. Interpretation of regression coef-
ficients reported here should be made with
this in mind.

The natural aging effect was taken ac-
count of by entering it as a continuous vari-
able in all equations. Early runs indicated
that changes in length of stay were not
linear in age. Consequently, higher-order
terms (age-squared and, in some cases, age-
cubed) were introduced into the regression
equations. In the analyses reported in this
section, age and age-squared were used as
explanatory variables.

To control for multiple diagnoses and for
case severity, a dummy variable indicating
the presence of a second diagnosis was
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used. This variable was scored as one when
any secondary diagnosis was present on the
hospital claim form; otherwise, the variable
was assigned a zero score.

A greater number of people with serious
primary diagnoses might have been ad-
mitted over time to New Mexico hospitals.
Although it is unlikely a priori that case
mix could have changed very much in such
a short time, more detailed analyses were
necessary to eliminate the possibility that
case mix played a role in producing the “no
effect” result just reported. Thus, disease-
specific regression equations were done on
lengths of stay for 15 diagnoses for the
AFDC-I cohort and for 14 for the APTD-I
cohort. The diseases were selected on the
basis of sample size and homogeneity of
diagnosis (as determined from the HICDA
code manual and clinical judgment). An
additional equation for each cohort was
fitted to the data for “all other diagnoses.”
Finally, a regression equation for each co-
hort was fitted to data for all diagnoses
together.

Average Length of Stay as a Function of
Patient Variables and Diagnosis, by Year

The diagnostic-specific regression equa-
tions took the form
logy =a + Bix1 + Box2 +

Bax3 -+ BsXs + BsX; -+ BeXe + error

where y = length of stay; x, = age; x; =
age-squared; x; = Year 2; x, = Year 3; x5
= Year 4; x; — secondary diagnosis dummy
variable. Age was entered as the patient’s
age in the year of admission and age-
squared as the square of the patient’s age
in that year. Year 2, Year 3, and Year 4
were entered as dummy variables; when a
patient was admitted in Year 2, for example,
a 1 was coded for Year 2 and a 0 for all
other years. Secondary diagnosis was
entered as 1 when one was present on the
hospital claim form and 0 otherwise. The
regressions in the APTD-I cohort used pa-
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tient sex as an additional explanatory vari-
able (1 when male, 0 when female) be-
cause sex of the patient was expected to
improve the prediction for length of stay.
Admissions for pregnancy in the AFDC-I
population were included in these runs be-
cause pregnancy was a separate diagnostic
equation.

For 14 of 15 equations in the AFDC-I
sample and 8 of 14 in the APTD-I sample,
at least 100 cases were included in the
equations. During the study period, the
fiscal intermediary switched from HICDA-
I to HICDA-II for coding hospital diag-
noses. This affected only two of the 29
diagnosis-specific regression equations re-
ported here; for the remainder, HICDA-I
and HICDA-II diagnostic codes were
identical.

Tables 4.3 through 4.6 present results of
regression equations. For each regression
equation, the following information is pres-
ent in Tables 4.3 and 4.4: (1) name of the
diagnosis; (2) HICDA-II code associated
with the diagnosis; (3) number of hospital
admissions (labeled “number of cases”);
(4) regression coefficients for the explana-
tory variables; (5) R? (the squared multiple
correlation coefficient); (6) F-test for the
entire equation; (7) a partial F-test that
gives the statistical significance level of the
additional explanatory power of the year
dummy variables. Tables 4.5 and 4.6 pres-
ent expected values for length of stay esti-
mated from the coefficients on log length
of stay for each year of the study.

For the AFDC-I population, all but two
of the 16 equations (cholecystitis and con-
cussion) were significant, but they ex-
plained only between 1 and 31 per cent of
the variance in log lengths of stay (Table
4.3). For the APTD-I population, 7 of the
15 equations were significant, but only 2 to
26 per cent of the variance was explained
(Table 4.4). As can be seen by examining
the APTD-I table, the sex variable was not
significant. Therefore, differences in length
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TasLE 4.5.

Estimated Lengths of Stay for Selected Diseases, by Year, AFDG-1

Number Estimated Length of Stay*®
Disease Cgses Year 1 Year 2 Year 3 Year 4
Diarrheal disease 348 2.5 2.8 2.5 2.6
Hypertrophy of tonsils 612 2.0 19 17 1.8
Pneumonia 338 41 42 3.7 45
Appendicitis 250 4.5 3.9 34 4.4
Cholecystitis 250 6.5 54 6.1 6.1
Diabetes 129 44 57 5.1 5.3
Menstrual disorders 217 2.2 2.7 2.1 2.6
Concussion 107 1.7 1.6 14 14
Drug effects 176 16 16 1.7 2.0
Abortion 190 1.5 19 15 14
Otitis media 81 2.5 22 18 16
Asthma/bronchitis/emphysema 174 3.2 2.8 2.9 3.0
Neurosis 135 2.9 21 4.0 2.6
Acute upper respiratory tract infection 296 2.3 24 2.2 24
Pregnancy 1143 3.7 34 2.5 2.1
Other diagnoses 4754 34 3.3 3.2 3.1

® Estimated from regression coefficients in Table 4.3 and converted from the log of days to ordinary

days, assuming
four years of patients with that diagnosis.

of stay that were thought to vary with pa-
tient’s sex appear to be accounted for gen-
erally by differences in case mix.

The only variable significant in more than
scattered cases was secondary diagnosis.
Presence of a secondary diagnosis may be a
reasonable proxy measure for increased
severity of illness and thus contribute to a
longer length of stay. The only diseases for
which this was not true were neurosis in the
AFDC-I sample and cataracts in the APTD-
1 sample, where the presence of a secondary
diagnosis was associated with a shorter
length of stay.

A few age variables were significant in
both populations, but the effect of age on
length of stay, after controlling for diagnos-
tic mix, was much less than one might have
expected. This finding may reflect the very
small number of old people in these popula-
tions. In general, if age alone was a
significant variable, so was age-squared;
this suggested that age mattered in a non-
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that days have a log normal distribution. The value for age was the average age over the

linear way. As expected, the signs on the
age variables differed depending on
diagnosis.

In all cases where the age wvariables
were significant, age and age-squared had
opposite signs. This means that the age
effect was always less than the coefficient
on the age variable alone. For example, the
age coefficients for diabetes in the AFDC-I
cohort are 40.04 and —0.0006 for age and
age-squared, and these coefficients yield
different effects on the log lengths of stay
for different ages. For example, a one-year
increment in age at age 20 years will take
away 0.0154 from the expected log length
of stay; a one-year increment in age at age
40 years will add 0.0086 to the expected log
length of stay. These correspond to a de-
crease of 1.6 per cent in average length of
stay at age 21 years and an increase of 0.9
per cent at age 41 years.

Time variables in general did not have
much explanatory power. For AFDC-1, year



TasLE 4.6. Estimated Lengths of Stay for Selected Diseases, by Year, APTD-I

Nun;ber Estimated Length of Stay*®
Disease C:ses Year 1 Year 2 Year 3 Year 4
Diarrheal disease 216 3.2 3.0 3.7 3.7
Hypertension 104 3.8 3.0 4.2 44
Pneumonia 231 5.3 6.4 6.6 6.4
Chronic ischemic heart disease 64 53 74 4.2 2.9
Cholecystitis 141 84 9.0 7.6 8.0
Diabetes 262 4.5 6.2 4.9 5.1
Epilepsy 168 34 3.8 3.0 42
Heart failure 73 58 3.8 4.9 6.4
Drug effects 95 2.6 2.0 2.3 2.8
Alcoholism 97 3.1 3.3 3.3 2.7
Ulcer 107 49 48 4.8 4.1
Asthma/bronchitis/emphysema 168 45 4.0 3.8 4.8
Cataracts 70 53 49 39 3.6
Acute upper respiratory tract infection 90 3.7 4.3 4.3 34
Other diagnoses 3338 4.6 49 4.6 49

* Estimated from regression coefficients in Table 4.4 and converted from the log of days to ordinary
days, assuming that days have a log normal distribution. The value for age was the average age over the

four years of patients with that diagnosis.

variables were significant in only six of 16
equations, mostly Years 3 or 4. For APTD-],
year variables were significant for only two
diseases. Of the eight equations with signif-
icant year dummy variables, seven had
negative signs, indicating shorter lengths
of stay on average in the later years.

A partial F-test was used to test the
significance of the three dummy time vari-
ables taken together. It was significant for
the following diagnoses in the AFDC-I
population (Table 4.3): hypertrophy of
tonsils, pregnancy, neurosis, appendicitis,
abortion, otitis media, and other diagnoses;
for the APTD-I population (Table 4.4), it
was significant only for chronic ischemic
heart disease. In three of the eight equa-
tions for which the time variables taken
together were significant, at least one posi-
tive dummy was observed, indicating that
either the second, third, or fourth year had
a length of stay longer than the first year.
In other words, no strong pattern emerged.

One can compare the estimated average

length of stay in Year 4 versus Year 1 for
each equation (See Tables 4.5 and 4.8).
For 15 of the total of 31 equations, the
estimated length of stay in Year 4 is longer
than that in Year 1. That is, of course, no
different from what would have been
predicted by chance alone if the UR pro-
gram in New Mexico had no effect.
Confidence intervals around estimated
lengths of stay for each year are helpful in
indicating whether a downward or upward
trend in length of stay was occurring over
the four years of the study. At a confidence
level of .95, the narrowest confidence inter-
vals on estimated average length of stay
were about 0.2 days for hypertrophy of ton-
sils in Years 1 and 4 in AFDC-I and about
0.5 days for all other diseases in Years 1 and
4 for APTD-1. The widest intervals were
about 2 days for cholecystitis and diabetes
for AFDC-I in Year 1 and between 3.7 and
4 days for heart failure in Years 1 and 4 in
APTD-I. By far the largest number of con-
fidence intervals were 1 day or more.
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Of the eight equations for which at least
one of the year dummy variables was sig-
nificant and negative, five had confidence
intervals for Year 1 and Year 4 that did not
overlap: hypertrophy of tonsils, otitis media,
pregnancy, and all other diagnoses (all
AFDC-I1) and chronic ischemic heart
disease (APTD-1). In other words, for just
these five conditions, the upper confidence
limit for Year 4 (i.e., the longest possible
length of stay in Year 4 at a .95 confidence
level) did not fall within the confidence
limit for Year 1.

In summary, even when one looks at
disease-specific length of stay measures and
adjusts for age and secondary diagnosis,
little change over time is seen in the log
lengths of stay in either AFDC-I or APTD-
I data. No cumulative decrease in length
of stay was found. For about half of the
diagnoses studied, length of stay increased
in Year 4 over Year 1. For a few of the
diseases, especially those of the upper
respiratory tract (in the AFDC-I popula-
tion), length of stay was significantly
shorter in Year 4 than in Year 1. This effect,
however, was counterbalanced by increases,
although not significant, in lengths of stay
for the majority of the other diagnoses
studied.

Average Length of Stay as a Function of
Patient Variables and Diagnosis by Month

The final analysis of average length of
stay was examination for each cobhort
separately of the log length of stay as a
function of the patient factors already
discussed, dummy variables rather than
separate equations for different diagnoses,
and three-monthly rather than yearly time

variables (month, month-squared, and
month-cubed). These regressions again
took the form:

logy = a + BiX1 + Ba2X2 + Bsxz +Bx4

+ BsXs + BeXs + BuXa -+ error,
where y — length of stay, x; = age, xo =
age-squared, x; = month, x, = month-
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squared, x; — month-cubed, x¢ = presence
of secondary diagnosis, and x, is generic for
all the dummy variables for different pri-
mary diagnoses. Whether the person was
male was an additional dummy variable in
the APTD-I equation. Admissions related
to pregnancy and live births, chiefly in the
AFDC-I cohort, were excluded in this run.

These two equations have one distinct ad-
vantage over the earlier ones. Because of
the larger sample size obtained by studying
all diseases simultaneously, specification of
time in months (not years) was possible.
This permitted comparisons of the expected
length of stay at the start (month 0) and
the end (month 48) of the study period.
This allows a more truly “before-and-after”
statistical model; it helps overcome the
problem that comparisons of length of stay
at the end of the study were made against
a value in the middle of the first year of
UR activities.

The amount of variance in log length of
stay explained by these two equations was
slight, but both were significant at the
0.00001 level (see Table 4.7). Most diag-
nosis variables were significant. No month
term by itself was significant; partial F-tests
of the three-month variables together were
significant for AFDC-I but not for APTD-L

Estimated values of length of stay in both
populations for all selected diagnoses to-
gether are given in Table 4.8 (based on
models defined in Table 4.7). The values
for the variables in these calculations were
mean age in each population, mean per-
centage of patients with a secondary diag-
nosis over the four years, and mean per-
centage of patients with each diagnosis
over the four years. Estimated average
length of stay in the AFDC-I population de-
clined from 3.3 days at the beginning of the
study to 2.9 days at the end; averages for
the APTD-I population increased from 4.5
days to 4.7 days. The decrease for the
AFDC-I population was significant but
small (less than about one-third of a day



TasLe 4.7. Regression Equations for Log
Length of Stay as a Function of Patient
Characteristics, Time, and Selected Diagnoses,
AFDC-I and APTD-I

Explanatory Variables AFDC-1 APTD-I
Age 0116f —.0253%
Age-squared —.0001 .0003%
Male - .0233
Month —.0097% 0020+
Month-squared 0003+ —.0000%
Month-cubed —.0000f —.0000+%
Secondary diagnosis 174 178
Diarrheal disease 19% —.37%
Hypertension - —.291
Hypertrophy of tonsils —.42% -
Pneumonia 344 20
Appendicitis 31% -
Chronic ischemic heart disease — —.12
Cholecystitis A47% 511
Diabetes 341 .00
Menstrual disorders —.40% -
Concussion —.68% -
Epilepsy - —.27%
Drug effects —.62¢ —.02
Heart failure - —.641
Otitis media —.391 —
Alcoholism —_ —.46%
Ulcer - —.02
Asthma/bronchitis/

emphysema —.05 —.17§
Neurosis —.29 -
Cataract - —.14
Acute upper respiratory

tract infection —.261 —.25%
Constant .98 1.83
R? .16 .06
F test® 75.6 16.4
Standard error of estimate 70 .83

Note: Admissions related to pregnancy and live
births are excluded. A dash indicates the variable
was not used in the equation.

* Degrees of freedom for AFDC-I = (19, 7573),
significant at P < .00001; degrees of freedom for
APTD-1 = (21, 5117), significant at P < .00001.

} Partial F-tests were done as a test of whether
the coefficients of all three month variables were
zero. Together, these three variables were signifi-
cant at P < .03 for the AFDC-I equation; they
were not significant for APTD-L.

1 Significant at P < .001.

§ Significant at P < .01.

TapLe 4.8. Estimated Lengths of Stay
for All Selected Diseases by Month,
AFDC-I and APTD-1

Estimated Length of Stay®

Month AFDC-1 APTD-1
0 3.3 45
12 3.1 4.6
24 3.0 4.7
36 3.0 4.7
48 2.9 4.7

s Based on coefficients reported in Table 4.7 and
converted to ordinary days. The value for the age
used in these estimates was the mean age for all
selected diagnoses together in each aid category,
namely 22 years for AFDC-1 and 48 years for
APTD-I.

Note: Admissions related to pregnancy and live
births are excluded.

in four years of UR activity). In the
APTD-I population, the change, although
insignificant, is in the opposite direction
(that is, toward increased length of stay).
Hence no consistent effect on average
length of stay of the UR program was ob-
served in these data.

Special Effects of UR on Length of Stay

To this point in the analysis, the UR pro-
gram had no perceptible effect on average
length of stay during its four years of opera-
tion. Two factors not yet examined may
help to account for this finding. First,
average length of stay was explained partly
as a function of the presence or absence of
a secondary diagnosis, which may have
changed over time. Changes in the propor-
tion of admissions with secondary diagnoses
(typically associated with longer lengths of
stay) over the study period should be as-
sessed. Second, length of stay has a dis-
tribution; it is not just an average or a point.
Even if admissions at both extremes were
simultaneously ~ curtailed, the average
length of stay may have remained fairly
constant. Thus, the question to be investi-
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TaBLE 4.9. Percentage of Hospital Admissions with a Secondary Diagnosis, by Quatter,
AFDC-I and APTD-I i

AFDC-1 APTD-1
Time in Quarters Number of Percentage with Number of Percentage with
Beginning Hospital Secondary Hospital Secondary
September 1971 Admissions Diagnosis® Admissions Diagnosist
1 439 39 239 55
2 534 35 303 53
3 447 33 286 54
4 473 34 285 54
5 415 41 275 58
6 496 36 329 56
7 481 43 345 58
8 540 33 335 58
9 412 41 345 59
10 482 48 311 61
11 479 44 351 60
12 492 21 366 42
13 415 29 283 42
14 471 33 361 52
15 501 38 381 60
16 516 36 344 64

Note: 1, 5, 9, and 13 are fall; 2, 6, 10, and 14 are winter; 3, 7, 11, and 15 are spring; 4, 8, 12, and 16

are summer. Admissions related to pregnancy and live births

are excluded.

® x> =82.45, significant at P < .005 with 15 degrees of freedom.

tx*

gated was whether very short stays (one
or two days) and very long stays (e.g.,
more than ten days or beyond the diagnosis-
specific PAS median) decreased during the
four years.

Changes as a Function of Secondary Diagnosis

Should secondary diagnosis be included
in the analysis at all® If so, how should it
be interpreted? One issue is whether
physicians began to specify a secondary
diagnosis to acquire the longer PAS length
of stay given when both primary and
secondary diagnoses are recorded. Were
this the case in New Mexico, increases
in the number of patients with second-
ary diagnoses should have been observed
in the later years. On the other hand, the
percentage of people with two or more
diagnoses is a reasonable proxy for severity
of disease (e.g., pneumonia with congestive
heart failure is more serious on average than
pneumonia in an otherwise healthy person).
If the eligibles in these cohorts were becom-
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= 33.62, significant at P < .005 with 15 degrees of freedom.

ing sicker over time, the percentage of
admissions with a secondary diagnosis
might also rise.

To answer these questions, the percent-
age of hospital admissions in the APTD-I
and AFDC-I cohorts that had a secondary
diagnosis was tabulated for each of the 16
quarters (three-month periods) of this
study (Table 4.9). The most impressive
feature is the much greater incidence of
secondary diagnoses among the APTD-I
patients, which is consistent with and a
probable consequence of their disabled
status. Although the percentages of second-
ary diagnoses did vary from quarter to
quarter in both populations, no pattern or
trend emerged either by year or by season.
Thus, the evidence is consistent neither
with the hypothesis that physicians were
recording more secondary diagnoses over
time to justify longer lengths of stay nor
with the contention that people admitted
to the hospital were growing sicker on
average in the later years of this study.



Changes in Short and Long Stays

As described earlier, UR in the New
Mexico Medicaid program covered two
tasks that might specifically affect the dis-
tribution of hospital length of stay. These
were (1) certifying the necessity of elective
hospital admission for such reasons as non-
acute surgery or diagnostic work-ups and
(2) recertifying the necessity of continued
hospitalization beyond the initial PAS 50th
percentile length of stay. Were the UR
program effective in either or both of these
tasks, the following would be expected: (1)
the proportion of patients staying longer
than two days would increase, because
short-stay admissions (one or two days)
would be curtailed (e.g., by preventing ad-
missions for diagnostic reasons); and (2)
the proportion of patients staying longer
than the 50th PAS percentile (appropriate
to their disease, age, and sex) would de-
crease, because fewer extensions would be
granted (e.g., by improving discharge plan-
ning).

The distribution by year of admission of
various lengths of stay was tabulated for
each cohort (Table 4.10), as were the per-
centages of admissions exceeding the PAS
50th percentile (Table 4.11). To control for
other factors, a statistical method called
logit regression was used to estimate how
the proportion of patients staying beyond
each of these two critical values (two days
and PAS median) varied with patient’s age,
sex, presence of a secondary diagnosis, and
(most important for purposes of this study )
the time since the UR program began.

For both cohorts, the percentage of
hospital admissions of each specific dura-
tion (e.g., one day; 20 days or more) for
diseases in the diagnostic-specific regres-
sions changed very little throughout the
period (Table 4.10). About half of the
AFDC-I hospitalizations and a quarter of
the APTD-I hospitalizations were for two
days or less in each year. These descriptive
statistics, considered together with the ap-

TasLE 4.10. Numbers of Hospital Admissions for all Diagnoses by Length of Stay, by Year, AFDC-I and APTD-I

Length of Stay in Days

Total
Number Per Cent

10-19

Number Per Cent Number Per Cent

3-9

Number Per Cent

Number Per Cent Number Per Cent

Year

100

2322
100

1
2
2
1
1
4
5
5

27
37
35
28
127

122
121

50

1163
1260
1124
1058
4605

26

607
616

600

17
16
19
17
17
10

403
385
418
379
1585

1

AFDC-1

2419

52

100
100
100

2259
2200
9200
1138
1311

82
124
449

50
48

27

28
26
15
14
15
14
14

611
2434

50
57

ToTtaL
1

100
100

40

15
15
13
15
14

166
192

652
184

745

168
188

206

112
122

APTD-1

57

100
100

100

1392
1385
5226

72

57
57

790
794
2981

10

140

5
5

74
250

210

752

189

751

118
492

57

ToraL

57



TaBLE 4.11. Hospital Admissions Exceeding
PAS 50th Percentile for Selected Diagnoses,
by Year, by Aid Category and
Eligibility Group

Percentage of
Admissions
Exceeding

Total Number 50th PAS

Year of Admissions Percentile®
AFDC-1
1 1,351 46
2 1,255 44
3 1,039 37
4 801 35
ToraL 4,446 4]
AFDC-I excluding pregnancy and abortion
1 825 37
2 865 35
3 695 34
4 728 35
ToraL 3,113 35
APTD-1
1 371 46
2 483 46
3 539 43
4 495 43
ToraL 1,888 44

® Western region norms using average for age,
sex, and one or more multiple diagnoses.

Note: Diagnoses are the same as those in Tables
4.5 and 4.6.

parent lack of effect of UR activities on
average length of stay, suggested that the
latter phenomenon was not caused by
simultaneous decreases at both the lower
and upper ends of the length of stay spec-
trum.

Changes (or the lack thereof) in the pro-
portion of patients hospitalized longer than
two days could be caused by changes in
other variables, such as the increasing age
of the cohort or a worsening of the patient’s
illness. To take these possible changes into
account, a logit regression model of the
following form was fitted to the data:
log p/1 —p=a+ Bix; + Boxe +

BsXs + BiXs + BsX5 -+ BeXe + error,
where p = the probability that a patient
with a certain set of characteristics at a
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particular time stays longer than two days,
x; = age, X, = age-squared, x; = second-
ary diagnosis, x, = Year 2, x; = Year 3,
and x; = Year 4.} The presence of a
secondary diagnosis was used as a proxy
measure of the complexity of a hospital ad-
mission.

The regression equation results are given
in Table 4.12 for the AFDC-I, AFDC-I ex-
cluding pregnancy and abortion, and
APTD-I populations. The proportions of
variance explained by these logit equations
ranged from 56 to 86 per cent.§ All equa-
tions were significant at the 0.00001 level.

The proportion of all AFDC-I patients
staying longer than two days decreased
significantly in Years 3 and 4. By contrast,
the results from the regression equation
fitted to data for the AFDC-I population
excluding pregnancy and abortion showed
no change in the proportion of patients
staying more than two days. Patients
hospitalized for birth of a child stayed
three days or longer on average. Most ad-
missions for delivery occurred in the first
part of the study. Thus, results from the
equation for the AFDC-I population in
which these admissions were included are

{ The age of the patient in the year of the ad-
mission was used; secondary diagnosis was scored
1 when present and 0 when absent; years were
dummy variables and took on values of 0 or 1 de-
pending on the year of the admission. Since logit
regression models are easiest to use with grouped
data, the data were aggregated into 112 “observa-
tions” or cells (14 age categories [0-4, 5-9, etc.],
two secondary diagnosis categories [with and with-
out], and four years). The dependent variable is
log (p/1-p), where p is the proportion in each
cell that exceeded a length of stay of two days;
the model was fitted by weighted least squares.
(Details of this approach can be found elsewhere.’®)
Thus, the statistical model estimates the probability
that the length of stay exceeded two days for each
of the 112 observations.

§ In logit regression, R? is the percentage of the
variance in the “log odds” that is being explained,
“log odds” being defined as log (p/1 —p). 1t is not
the percentage of variance in p itself that is ex-
plained. This difference between ordinary regres-
sion and logit regression should be kept in mind
throughout this section.



explained by the decrease in the number of
admissions for pregnancy and delivery over
the four years. (That is, all other things
equal, fewer patients staying three days or
more for deliveries yield declining propor-
tions of patients staying longer than two
days.) Results for the APTD-I population
were consistent with those for the AFDC-1
population excluding pregnancy—namely,
no significant increase in the proportion of
hospital admissions of more than two days
over the four years.

The logit regression technique allows one
to estimate the probability that length of
stay will exceed two days for a variety of
patient age and secondary diagnosis com-
binations (i.e., observations) in each year
of the study. Using the coefficients in Table
4.12, the estimated probabilities of remain-
ing in the hospital for longer than two days
were calculated for people (of either sex)
of age 30 years for each population (Table
4.13).

The estimated probability is

1
P=1 >
where 1+e

D = a + bix; + boxs +
baxs + baxs + bsxs + bexe,
and the explanatory variables and coeffici-
ents were those defined above. For example,
for AFDC-1 in Year 1,
D = — 0.871 + 0.062(30) —

0.0006 (900) + 0.51 (.360) = .6326
(The year terms in the equation are zero
when the year of interest is Year 1. When
the year of interest is Year 4, Years 2 and 3
are zero, and so forth.) The value for
secondary diagnosis is the average percent-
age of cases with a secondary diagnosis, as
given in the footnote to Table 4.13. For the
example, 1

P=Tyewm =
1 1

1+ 53127 15312
Differences between the above hand-calcu-
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TasLe 4.12. Results of Logit Regression Equations on the Probability of Length of Stay Being Greater Than Two Days,

by Aid Category and Eligibility Group

Year 3 Year 4 R? F*

Year 2

Regression Coeflicients
ge®

Secondary
Diagnosis

Constant

Aid Category
and
Eligibility
Group

81 75.8
1111

—0.21§
—0.04

—0.19§
—0.00%
—0.07

—0.07
—0.01

—0.00061

—0.0007%

0.51% 0.062%

—0.871
—1.054

AFDC-1

.86
.56

0.0674
—0.029

0.50%

AFDC-I (excluding pregnancy)

APTD-1

22.1

0.05

0.00+

0.0005}

0.451

1.018

* Degrees of freedom = (6, 105); all equations significant at P < .00001.

# Less than 0.01.
i Significant at P <.001.

§ Significant at P < .01.
{ Significant at P < .05.

8



TasLE 4.13. Estimated Probability that
Length of Stay Is Greater Than Two Days,
for a Person 30 Years Old, by Aid Category

and Eligibility Group, by Year

Aid Category

an Year
Eligibility Group 1 2 3 4
AFDC-I 066 064 061 061
AFDC-1
(excluding pregnancy) 0.63 0.63 0.63 0.62
APTD-1 070 0.70 0.68 0.71

Note: Mean values for secondary diagnosis in
each population were:

AFDC-I, .360
AFDC-I excluding pregnancy, .346
APTD-1, 494

lated and the tabulated values (which were
computer-generated) are due to rounding
at the third or higher decimal places.

The estimated probability that a given
length of stay would be longer than two
days dropped for AFDC-I from about 66
to 61 per 100 cases between Year 1 and
Year 4 (Table 4.13). In other words, the
probability that length of stay would be
only one or two days increased in this popu-
lation. For the other two populations, how-
ever, the estimated probabilities that
lengths of stay would be more than two
days changed hardly at all; decreasing
from 63 to 62 of 100 cases for AFDC-I ex-
cluding pregnancy, and increasing from
70 to 71 of 100 cases for APTD-1. The ex-
planation for the decline for AFDC-I is the
decline in admissions for pregnancies in the
later years of the study. In summary, no
evidence supports the hypothesis that the
EMCRO’s pre-certification program would
decrease the proportion of short-stay ad-
missions (increase the proportion of admis-
sions of three or more days).

Hospital Admissions Longer than the
PAS 50th Percentile

The percentage of patients who exceeded
the PAS 50th percentile based on patient
age, sex, and presence of secondary diag-
noses was calculated for each year (Table
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4.11), for the diagnoses listed in Table 4.7.
One might expect that a good UR program
would decrease the percentage of patients
exceeding the 50th percentile norm over
time. For the AFDC-I population includ-
ing pregnancy, the percentage of patients
exceeding the 50th percentile did decrease
over the period (from 46 to 35 per cent).
Admissions for obstetric delivery appeared
within the 50th percentile less often than
for any other diagnosis; because of the re-
duction in numbers of pregnancies among
AFDC-1 women, therefore, the decrease
just noted was not unexpected. Excluding
the pregnancy subgroup, the percentages
of the AFDC-I cohort exceeding the 50th
percentile were nearly the same over the
four years (37 and 35 per cent). Similarly,
the decrease for the APTD-I population
was very slight (from 46 to 43 per cent).
Consequently, the conclusion was drawn
that the UR effort probably did not on
average reduce lengths of stay that went
beyond the 50th PAS percentile.

Because age, sex, and presence of second-
ary diagnosis explicitly affect the PAS 50th
percentile, controlling for these variables
when assessing the change in the propor-
tion of patients staying beyond their as-
signed median length of stay was in order.
A second logit regression analysis used the
probability that a hospital admission ex-
ceeded its assigned PAS 50th percentile as
the dependent variable.f| For a given pa-
tient, the dependent variable is equal to 1
when the length of stay was longer than
the PAS 50th percentile for that patient’s
hospital admission, and 0 otherwise.

Results from these logit regressions are
given in Table 4.14. The independent vari-
ables were identical to those used in the
model for hospitalizations longer than two
days (age, age-squared, secondary diag-
nosis, and dummy variables for Years 2, 3,

§ The number of “observations” was again 112,
based on the categories defined for the first logit
regressions explained earlier.



and 4). The equations explained between
15 and 53 per cent of the variance of the
log odds (log [p/1 — pl). Both AFDC
equations were significant at the 0.00001
level; the APTD-I equation was significant
at the 0.01 level. The only significant time
variables were in the AFDC-I equation
that included pregnancy admissions.
Predictions based on these equations
(Table 4.15) indicated the estimated prob-
ability that a patient 30 years of age would
exceed the PAS 50th percentile in each of
the four years. As before, the estimated
probability that length of stay exceeded the

50th percentile is
1
, where
14eD
D'=a + b1X1 + bng +
bsxs + baxy + bsxs + bexe,

and is calculated as in the example above.
Again, discrepancies between hand-com-
puted and tabulated (computer-generated )
values are due to rounding at the third or
fourth decimal place.

For the entire AFDC-I population, the
estimated probability of exceeding the PAS
median decreased from 55 to 46 in 100 cases
over the four years. The other two popula-
tions showed little or no change over time.
As with length of stay greater than two
days, the findings for the entire AFDC-I
population (including pregnancy) is an
artifact of the reduction in pregnancies.®

Effects of UR on the Probability of
Admission to a Hospital

One UR task in the New Mexico Medi-
caid program is precertifying the necessity

¢ A greater proportion of pregnancy admissions
(than other admissions) exceeded their PAS 50th
percentile length of stay. As the number of ad-
missions for pregnancy fell, the total proportion of
admissions exceeding the 50th percentile decreased
to a level more closely approximating the propor-
tion of nonpregnancy admissions exceeding the
50th percentile. This is expected, given that Med-
icaid mothers are on average young, may have less
space between births, and may be subject to more
complications of the perinatal period.

Probability of Length of Stay Being Greater

TaBLE 4.14. Results of Logit Regression Equations on the

, by Aid Category and Eligibility Group

Than the PAS Median Length of Stay for All Diagnoses

Year 3 Year 4 R? Fe

Year 2

Regression Coefficients
Age®

Secondary
Diagnosis Age

Constant

Aid Category
and
Eligibility
Group

53 19.6

0.0974 —0.0015% —0.03 —-0.374 —0.35¢4

0.12

—1.439

AFDC-I

26 6.2

0.062t —0.0009+ 0.81 0.02 0.05

0.15

—1.445

(excluding pregnancy)

AFDC-1

—0.09 —0.07 15 3.0

0.02

0.0004

—0.29% —0.037

0.900

APTD-1

* Degrees of freedom = (6, 105); AFDC-I equations significant at P < .00001; APTD-I at P < .01.

} Significant at P <.001.
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TasLE 4.15. Estimated Probability That
Length of Stay Is Greater Than the PAS
Median, for a Person 30 Years Old,
by Aid Category and Eligibility Group,

by Year

Aid Category

and Year
Eligibility Group 1 2 3
AFDC-1 055 054 046 046
AFDC-1
(excluding pregnancy) 042 044 043 043
APTD-I 048 049 046 047

Note: Mean values for secondary diagnosis in
each population were:

AFDC-], .377
AFDC-I excluding pregnancy, .399
APTD-I, .639

of (giving prior authorization for) hospital
admission for nonemergency (elective)
cases. If this aspect of the UR program
were having an effect, one would expect
the proportion of eligibles admitted to
hospitals each quarter to decrease during
the course of the study. This can be tested
statistically if one can adequately control
for other variables that affect the prob-
ability of admission to hospital.

The probability of a person’s being ad-
mitted to a hospital clearly depends on
demographic characteristics, the most im-
portant of which is age. Within the AFDC-
I population, the percentage admitted per
year was low for children less than 19 years
of age (about 6 per cent per year). It rose
to a peak of about 38 per cent for people
ages 20 to 29 years (reflecting hospitaliza-
tion of women for conditions associated
with pregnancy or gynecologic and ob-
stetric problems) and then declined gradu-
ally as a function of increasing age. Exclu-
sion of hospital admissions for pregnancy
from the AFDC-I population resulted in a
dramatic reduction in the hospitalization
rate for people aged 20 to 29 years.

The situation for the APTD-I population
(excluding the Medicare crossovers) was
strikingly different from that described for
the AFDC-I population. The highest ad-
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mission rate was for children 0 to 9 years
of age (39 per cent admitted each year),
reflecting the inclusion in this population of
disabled children. After the age of 9 years,
the probability of being admitted was fairly
constant until the age of 65 years.

These data clearly indicate that a model
to predict the probability of hospital ad-
mission must consider age. No other demo-
graphic variable was included in the models
for the following reasons. First, both
populations were almost all white. Second,
almost all adults in the AFDC-I population
were female. Third, patient sex had little
predictive power for the earlier diagnosis-
specific regression equations for APTD-L.

Probability of Admission for Individual
Diagnoses, by Year of Admission

The statistical model used to estimate the
probability of admission was a logit regres-
sion of a form similar to the earlier models,
in which the dependent variable was

1
log p/1—p, and p = TieD”
D’'"=a+bix; +b2x2+
bsxs + baxy + bsxs;

p is the probability of a given eligible’s
being admitted to a hospital in a given
year; x; = age, X = age-squared, X3 =
Year 2, x; = Year 3, and x; = Year 4. Age
was entered as a linear as well as a squared
term because the relationship between the
probability of being admitted and age was

not linear.t

where

} To run this set of logit analyses, eligibles were
grouped into four age categories (5-19, 20-34,
35-49, 50-64). Grouping was necessitated by the
small number of hospital admissions that occurred
in each diagnostic category. Sixteen “observations”
(four age categories times four years) are produced
for each diagnosis-specific logit regression. The
probability of admission was estimated only for
people who were 4 through 64 years of age to
eliminate two artifacts; the first was that there
were no 1-, 2-, or 3-year-olds at the end of the
study in this cohort. The second was that the hos-
pitalization rate of people more than 65 years old
was artificially low because of the unrepresentative
nature of the very small group of people more than
65 years old in these two cohorts.



TasLE 4.16. Results of Logit Regression Equations on the Probability of Admission,

by Selected Diagnoses, AFDC-I

Regression Coefficient

Diagnosis Constant Age Age® Year2 Year3 Year4 R? )
Diarrheal disease —7.695 0.133+ —0.0018% 0.461 0.441 010 90 174
Hypertrophy of tonsils —4.563 —0.028f —0.0004 0.06 —0.07 0.18t .98 98.0
Pneumonia —6.816 0.038 0.0000 001 —037 —020 .87 132
Appendicitis -5.623 —0.015 0.0000 0.16 0.05 005 .23 0.6
Cholecystitis —11.610 0.352+ —0.0041% 0.24 0.33 0.31 .87 138
Diabetes —8.703 0.134} —0.0011f —0.10 —0.05 —0.03 .94 326
Menstrual disorders —12.794 0.458t —0.0062% 0.50 0.38 027 91 201
Concussion —7.105 0.041 —0.0008 0.03 —0.09 0.13 .29 0.8
Drug effects —10.138 0.2831 —0.0040% 0.30 0.46 076 .80 7.8
Abortion —11.839 0.500+ -0.0078¢ —0.11 —0.71 —0.38% .86 12.7
Otitis media —-7.451 0.004 0.0003 024 —0.02 010 43 1.5
Asthma —8.272 0.138¢ —0.0015%¢ —045 —052 —005 .84 109
Neurosis —12.448 04411 —0.0062% 0.34 0.01 008 .85 115
Acute upper respiratory

tract infection —6.536 0.027 —0.0002 041 0.35 028 40 1.3
Pregnancy —11.066 0.611f —0.0100+ —0.30 —0.36 —2.511 .96 482
Other diagnoses —6.238 0234t —0.0031% 0.14 0.34 053§ .92 236

® Degrees of freedom = (5, 10). The equations for hypertrophy of tonsils, diabetes, pregnancy, and all
other diagnoses were significant at P < .0001; the equations for diarrheal diseases, pneumonia, cholecystitis,
menstrual disorders, abortion, asthma, and neurosis were significant at .0001 < P < .001; the equation
for drug effects was significant at .001 < P < .01. The remaining equations were not significant.

t Significant at P <.001.
1 Significant at P < .01.
§ Significant at P < .05.

This model was first fitted to four years
of data for each of the 31 diagnoses pre-
viously studied (29 specific diagnoses and
two categories of all other diseases), as
shown in Tables 4.16 and 4.17. Between 23
and 98 per cent of the variance in the log
odds (log p/1 — p) was explained for
AFDC-1, and between 32 and 93 per cent
for APTD-I. Of the 31 regression equations,
23 were statistically significant. Moreover,
significant coefficients varied across equa-
tions. For example, for cataracts in the
APTD-1 population, all coefficients were
significant. For that same population, how-
ever, the equation for ulcer had no
significant coefficients, and the equation
itself was not significant.

The estimated probability of admission in
each of the four years, by specific diagnoses,

is given in Tables 4.18 and 4.19. At least
one year variable was significant in 13 of
the 31 diagnosis-specific equations. Of these
13, the probability of being admitted was
significantly different between Year 4 and
Year 1 in ten equations; in eight of these
ten equations, the probability of being ad-
mitted was greater in Year 4 than in Year 1.
For example, the estimated probabilities of
being admitted for diarrheal disease in the
APTD-I population (Table 4.19) were .014
in Year 4 and .007 in Year 1; i.e., the figure
doubled in four years. Only for pregnancy
and abortion (Table 4.18) did the prob-
abilities of admission significantly decrease
between Year 4 and Year 1. As previously
stated, these decreases were unrelated to
the New Mexico EMCRO UR activities.
For 19 of 21 equations in which the prob-
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TaBLE 4.17. Results of Logit Regression Equations on the Probability of Admission,
by Selected Diagnoses, APTD-I
Regression Coefficient

Diagnosis Constant Age Age* Year2 Year3 Year4 R* F*
Diarrheal disease —5.693 0.035 —0.0003 0.48% 0.611% 0.70+ .73 55
Hypertension —5269 —0.041 0.0008 0.12 0.30 026 .55 2.5
Pneumonia —4431 —0.056 0.0010 0.54§ 045 0.631 .72 5.1
Chronic ischemic

heart disease —4.087 —0.181¢% 0.0028% 0.04 0.44% 0.12 .93 287
Cholecystitis —5.622 0.011 0.0002 -—025 —0.04 —008 .67 4.1
Diabetes —6.626 0.048 —0.0001 0.37 0.68% 0.831 .88 146
Epilepsy —5.999 0.1301 —0.0021% 0.21 0.37 020 .84 105
Heart failure —5.090 —0.093 0.0015§ 0.43 0.90% 0.74t .70 4.6
Drug effects —-5.191 0.053 —00011f —0.28 043§ 017 .87 137
Alcoholism —17.873 0.15341 —0.0020% 0.34 0.30 025 .68 4.3
Ulcer —5.437 0.005 0.0000 0.27 045 —0.18 .32 0.9
Asthma —5.978 0.015 0.0001 0.35 0.50 043 .62 3.2
Cataracts —4988 —0.125% 0.0020% 056§  0.50§ 084t 85 111
Acute upper respiratory

tract infection —3.869 —0.081 0.0010 042 —006 —0.07 46 1.7
Other diagnoses —1.716 0.022 —0.0004§ 0.16§ 0.25% 0.35¢ 84 102

* Degrees of freedom = (5, 10). The equation for chronic ischemic heart disease was significant at P <
0001; the equations for diabetes, epilepsy, drug effects, cataracts, and all other diagnoses were significant

at .0001 < P < .001; the equations for diarrhe

disease, pneumonia, cholecystitis, heart failure, and alco-

holism were significant at .01 < P < .05; all other equations were not significant.

t Significant at P < .001.
{ Significant at P < .01.
§ Significant at P < .05.

abilities of being admitted in Year 4 and
Year 1 were not statistically different, the
trend was toward a greater probability of
admission in Year 4. The likelihood that
this would occur by chance is less than 5
in 1,000 (i.e., P < 0.005 by the Chi-square
goodness-of-fit test).

These data permit one to conclude that
the probability of being admitted to a
hospital during the four-year period in-
creased for most of the diseases studied—
namely, 27 of 31 separate diagnoses, of
which eight were significant—despite an
active hospital UR program. The only
significant decreases occurred in pregnancy
and abortion, both of which reflected exo-
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genous changes in the New Mexico AFDC
population and were not brought about by
the peer review system.

Probability of Admission for All Diagnoses,
by Quarter

Because the probabilities of admission
varied over time in different ways for differ-
ent diagnoses, summarizing results across
diagnostic categories was difficult. For a
crude appraisal of how admissions changed
over time, an additional equation was fitted
to all admissions for each of the three co-
horts (AFDC-I, AFDC-I excluding preg-
nancy, and APTD-I). Fitting a single
equation produced a larger data set, allow-



TasLE 4.18. Estimated Probability of
Admission, for a Patient 30 Years Old,
for Selected Diagnoses, by Year, AFDC-I

TasLe 4.19. Estimated Probability of
Admission, for a Patient 30 Years Old,
for Selected Diagnoses, by Year, APTD-1

Diagnosis Year 1 Year2 Year3 Year4

Diarrheal disease 005 .008f .008% .005

Hypertrophy of

tonsils 003 .004 003 .004°
Pneumonia 003 .004 .002 .003
Appendicitis 002 .003 002 .002
Cholecystitis 008 011 .012 .011
Diabetes 003 .003 .003 .003
Menstrual disorders  .010 016 .014 .013
Concussion 001  .001 .001 .002
Drug effects 005 .007 .008 011
Abortion .021 .018 .010 .014¢*
Otitis media 001 .001 .001 001
Asthma 004 002 002 .004
Neurosis 008 .011 .008 .009
Acute upper

respiratory tract

infection 003 004 004 .004
Pregnancy 146 112 106 .014°
Other diagnoses 121 136 .162  .190%

Diagnosis Year 1 Year 2 Year3 Year4
Diarrheal disease 007  .012f .013* .014*
Hypertension 003 .004 004 .004
Pneumonia 005 .009f .008 .010%
Chronic ischemic

heart disease 001 .001 0011 .001
Cholecystitis 006 .004 .006 .005
Diabetes 005 .007 .009® .011°
Epilepsy 017 021 .025 .02
Heart failure 001  .002 .003+ .003%
Drug effects 010 007 015} .012
Alcoholism 006 .009 .009 .008
Ulcer 005 .007 .008 .004
Asthma 004 006 .007 .007
Cataracts 001 .002f .002% .002*
Acute upper

respiratory tract

infection 004 007 004 004
Other diagnoses 193 219 235t .254*

® Significant at P < .001.
t Significant at P < .01.
t Significant at P < .05.

Note: Statistical significance means that the esti-
mated value was significantly different from Year 1.

ing age and time to be specified more pre-
cisely.} Specifically, the logit equation was
log p/1—p =a+ B1x1 + Bex2 +

Bsxs + Bsxy + BsX; + error,
where x; = quarter, x, — age, X3 — age-
squared, x; = age-cubed, and x; = quarter-
times-age interaction term.

The results of these regression equations
are in Table 4.20. The amounts of the vari-
ance in the “log odds” explained ranged
from 31 to 78 per cent. All equations were
significant at the 0.00001 level.

Using the coefficients from these quarter

1 Because of the larger data set, ages from 5 to
64 years were divided into 12 five-year categories.
(As for the diagnosis-specific regressions, ages less
than or equal to 4 or greater than or equal to 65
were excluded from the analyses.) Time was di-
vided into 16 three-month quarters. The different
age and time categories produced 192 (12 X 16)
observations or cells. The regression was fitted to
the proportion admitted in each of the 192 cate-
gories, using weighted least squares.

® Significant at P < .001.
t Significant at P < .01.
1 Significant at P < .05.

Note: Statistical significance means that the esti-
mated value was significantly different from Year 1.

equations, the estimated probability of ad-
mission was calculated in a manner similar
to the earlier logit equations. Probabilities
calculated for the beginning and end
“quarters” (0 for the time immediately pre-
ceding the study and 16 for the final year-
end quarter) for four selected ages (10,
20, 30, and 40 years) are given as examples
in Table 4.21.

For every quarter and at every age the
estimated probability of hospital admission
was higher for the APTD-I than for the
AFDC-I population. The most striking dif-
ference was for 10-year-olds; the probabil-
ity of admission for an APTD-I 10-year-old
was consistently three or more times that
for an AFDC-I 10-year-old. For AFDC-I,
the probability of admission was lower at
the end of the study than at the start for
ages 10, 20, and 30 years; this reversed at
age 40, when the probability of admission
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Partial F-test’
of Quarter
Variables
3.9§
44§
32.8%

FO
114.9
132.7

16.6

R2
.76
78
31

Quarter
Times Age
0.0004§
0.0003§
0.0003t

Age®

0.00004

0.00002+

—0.00001

Age?
—0.00611
—0.0009

—0.0029+%

Regression Coefficients

Age
0.2651
0.098¢

by Aid Category and Eligibility Group, by Quarter
0.091%

Quarter
—0.013%
—0.005
—0.005

Constant
—5.976
—5.091
—3.267

TasLe 4.20. Results of Logit Regression Equations on Probability of Admission, for All Diagnoses,

and

Eligibility Group
® Degrees of freedom = (5, 186); all equations significant at P < .00001.

} Significant at P < .001.
§ Significant at P < .05.

Aid Category
1 Significant at P < .01.

AFDC-I (excluding pregnancy)

AFDC-1
APTD-1

was higher at the end of the study than at
the beginning. For AFDC-I excluding
pregnancy, the probability of admission was
lower at the end of the study only for age
10 years (and only barely so). For APTD-I,
the probability of admission was lower at
the end of the study only for age 10 years.
A partial F-test was calculated to test
the significance of the time variables to-
gether (i.e., quarter and the quarter-age
interaction ). In all cases, together they were
significant at least at the 0.05 level (Table
4.20), meaning that they added significantly
to the explanatory power of the equation.
Because of the difference in signs and the
fact that one is an interaction term, how-
ever, the time effect is rather complex.§

Summary and Conclusions

This chapter examined the ability of the
New Mexico EMCRO to control the use of
hospital services. The evaluation covered
four years, during which the following were
in effect: a pre-admission certification pro-
gram for elective admission, a certification
program 48 hours post-admission for emer-
gency admissions, and a recertification pro-
gram for patients who exceeded the PAS
50th percentile. The analyses were con-
cerned with determining the effects of the
peer review system on various components
of length of stay and on the probability of
hospital admission.

No evidence supported the assertion that
the New Mexico UR program had any
effect on the use of hospital services. Dur-
ing the period of this study, the number of
hospital days consumed per Medicaid
eligible rose, the probability of being ad-
mitted to the hospital increased, and the

§ From the coefficients for quarter and the
quarter-age interaction term, it was possible to cal-
culate the exact age at which the probability of
admission changes sign. The probability stops de-
creasing as a function of the negative coefficient on
the interaction term at the following ages: AFDC-I,
33 years; AFDC-1 excluding pregnancy, 17 years;
APTD-I, 17 years.



length of stay appeared to stay about the
same. The only slight exception to this
statement was that the lengths of stay for
a few diseases associated with the upper
respiratory tract (otitis media, hypertrophy
of the tonsils and adenoids) may have de-
creased slightly because of peer review.
However, these slight effects were probably
anomalies.

The conclusions stated above could have
been reached after development of the first
simple regression models. The rest of the
chapter was an attempt to assure these con-
clusions were correct, because for a host of
reasons these results could have been er-
roneous. The following findings substanti-
ated the first results.

One, the percentage of patients hospital-
ized in hospitals with the best UR programs
increased during the study.

Two, lengths of stay improved more (i.e.,
declined relatively more) in non-HAPP
hospitals and in those hospitals with less
effective UR activities. This was, of course,
exactly opposite to what was expected.

Third, people hospitalized at the end of
the study were not sicker than those ad-
mitted earlier in the study, at least as
measured by the percentage of hospital ad-
missions with a secondary diagnosis.

Fourth, for most disease-specific an-
alyses, lengths of stay did not change over
the four-year period.

Fifth, logit regression analyses indicated
that no significant change took place in
average length of stay, number of short-stay
admissions, number of long-stay admissions,
or probability of admission.

Finally, data collected on denials of
medical payment for hospital days judged
medically unnecessary (see Chapter III as
well) indicated that the New Mexico
EMCRO explicitly denied only a very small
percentage of all hospital days (0.2 per
cent) for medical reasons, with a trivial
amount of dollar savings to the Medicaid
program. Combining the analyses on length

TaBLE 4.21. Estimated Probabilities of
Admission for Patients of Selected Ages

for All Diagnoses, by Aid Category and

Eligibility Group, by Quarter, 9/71-8/75

Aid Cat(;egory Quarter
an ki
Age Category Eligibility Group 0 16
Age 10 years
AFDC-I 02 .01
AFDC-I (excluding
pregnancy) 02 .01
APTD-1 07 .06
Age 20 years
AFDC-1 06 .04
AFDC-I {excluding
pregnancy) 03 .03
APTD-1 08 .09
Age 30 years
AFDC-I .08 .07
AFDC-I (excluding
pregnancy) 04 05
APTD-I .08 .10
Age 40 years
AFDC-1 .06 .07
AFDC-I (excluding
pregnancy) 05 .06
APTD-1 07 10

of stay, probability of admission, and num-
ber of days of hospital care per eligible per
month, carefully considering the multiple
analyses that were done, and comparing
these data with national data on the use of
hospital days during this period led to the
conclusion that the New Mexico EMCRO
had virtually no effect on hospital use dur-
ing its four-year operation.

Discussion

These negative conclusions must be
placed in perspective. First, New Mexico
already has a short length of stay. In addi-
tion, even at the start of EMCRO opera-
tions in New Mexico, more than the ex-
pected number of Medicaid patients were
already within the PAS 50th percentile for
their given diagnoses. Considering the
family instability and lack of financial re-
sources that characterize a Medicaid popu-
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lation, one would have expected that a
smaller percentage of the New Mexico
Medicaid population would have met the
PAS 50th percentile standards. This suggests
that the length of stay in New Mexico was
not much of a problem even at the begin-
ning of the study period. By implication,
then, the hospital UR program initiated in
New Mexico would have been unable to
effect much change in length of stay, be-
cause there was little room for change.

Second, the probability of a hospital ad-
mission occurring in the Medicaid popula-
tion actually increased for most diagnostic
categories over the four-year period. Higher
hospital use may have been justified for
populations that were either disabled or
financially distressed. In New Mexico, pa-
tients and inpatient or outpatient facilities
may be too dispersed to allow for adequate
nonhospital care for some conditions.

These analyses raise two fundamental
policy questions about how to carry out a
UR program in a state or region where the
distribution of Medicaid days billed per
hospital is highly skewed and where there
is no information about the percentage of
medically unnecessary hospital days. Broad-
based efforts—namely, doing UR on all
Medicaid patients—had no effect on length
of stay or days billed. Should efforts have
been undertaken at the beginning to con-
centrate UR activities in those 15 hospitals
that consumed 75 per cent of the Medicaid
days? This would have curtailed costs to
the UR program and permitted earlier
evaluation of its effects, meaning that UR
in the remaining hospitals would be started
only if and when controlling hospital use in
the first set was successful.

The tragedy of the present situation is
that after several million dollars have been
spent, all that can be said is that the UR
effort did not demonstrably decrease the
use of hospital services in the New Mexico
Medicaid program. Questions of a more
fundamental nature, such as whether a
decrease was medically indicated or
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whether hospitals were filled with patients
admitted for nonmedical reasons, cannot be
addressed by the data in this study or by
any other available data. Failure to obtain
such data for this external evaluation (or
even internally as support for the opera-
tions of the UR program itself) is mainly
political, not technical; it reflects the rather
uneasy climate in which UR is being ad-
ministered in the country today.
Determining the fraction of hospital pa-
tients who do not belong there, using pres-
ent standards of medical inappropriateness,
is a critical element in UR planning, as is
knowing whether lower-cost alternatives
are avaijlable for patients who require in-
patient services. A peer review system can-
not help when patients who should be dis-
charged to a nursing home must remain in
the hospital because nursing home beds are
not available. It can do something when
patients scheduled for surgery are admitted
one day early for preoperative workups that
could be done on an outpatient basis.
Simple and valid techniques have
been developed!’. 18,21, 25,26 to determine
whether a hospital day is medically inap-
propriate, using data obtained from the pa-
tient, the nurse, or the medical record. If
such data were available, they could be
used to distinguish between the following
two possibilities: (1) the hospital UR pro-
gram in New Mexico (or elsewhere) is
ineffective in controlling inappropriate,
nonmedical use of the hospital; or (2) the
hospital UR program is unnecessary be-
cause of the scarcity of inappropriate
hospital days. Either result would improve
the current situation. The first might pro-
mote a more focused hospital UR program,
which presumably would decrease hospital
use; the second would eliminate a costly
review program, perhaps replacing it with
a less expensive monitoring effort. In either
case, the current inefficient situation, which
supports a costly review mechanism while
producing no change in the use of hospital
services, would be altered for the better.



CHAPTER V

Summary and Conclusions

THE STUDY DESCRIBED in this monograph
examined the effects of the New Mexico
EMCRO on the cost and use of ambulatory
and hospital services from September 1971
through August 1975. Although the New
Mexico EMCRO was neither designed as
nor designated a PSRO prototype, it can
be considered one, because it comprehen-
sively reviewed both hospital and ambula-
tory care based upon claims for services
billed to Medicaid. Hospital utilization re-
view (UR) involved a pre-admission cer-
tification program for elective admissions,
a certification program for emergency ad-
missions, and a recertification program for
extended stay admissions; these activities
were performed in part by hospitals that
had been delegated some review authority
and in part by the New Mexico Foundation
for Medical Care. The level of nursing home
care was also reviewed; an attempt was
made to determine whether patients be-
longed at a skilled or intermediate level of
nursing home care. In the ambulatory area,
the frequency and level of office visits,
frequency and type of laboratory tests, and
frequency and appropriateness of injections
were reviewed.

The peer review program operating in
New Mexico had some distinct advantages
over other programs such as PSROs. The
peer review was comprehensive, not piece-
meal; it reviewed ambulatory, hospital, and
nursing home services. The cost of the
medical review component was $4 million
over four years, or about 3.5 per cent of the
amount billed for services under the New
Mexico Medicaid program. Funding levels
(at least as a percentage of dollar amounts
billed ) will not be as high as this in PSROs.
Because it was a volunteer program, esprit
de corps in it was higher than might be ex-

pected in the PSRO program. Cooperation
among the fiscal intermediary, physicians in
the New Mexico Foundation for Medical
Care, physicians in private practice in New
Mexico, and the State Department of
Health and Social Services was extremely
high, permitting the peer review system in
New Mexico to grow rapidly and in an en-
vironment of greater support than can be
expected elsewhere. Finally, as New Mexico
has only one medical school, the program
avoided the political difficulties associated
with developing a peer review system in a
community with more than one academic
medical center.

New Mexico physicians interviewed for
this study felt that the peer review program
in its voluntary days (1971 to 1975) was at
least as effective as the legal peer review
system mandated under the PSRO program.
In many ways, then, the conditions for de-
velopment of an effective peer review sys-
tem were almost optimal. Thus, the New
Mexico peer review system should be at
least as effective as most present-day PSROs
that have existed for shorter periods and
have experienced less cooperation among
the local or state bureaucracies, fiscal inter-
mediaries, and physicians.

Situations unique to New Mexico limit
the ability to generalize from this study.
The state is rural and western, with a Medi-
caid population containing many Indians
and few blacks. Unlike many states with
large Medicaid populations, New Mexico
has no urban ghettos. In fact, the Medicaid
population is geographically dispersed.
Length of hospital stay is low, on average
about 5.6 days; the national average is
about 8 days. The effects of a hospital UR
program may be less in New Mexico and
similar places than in larger states—New
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York, for example, where the average length
of stay is substantially longer.

Structure of the Evaluation

Trends in the use of major medical care
services were investigated for one cohort
(eligibles enrolled in the Aid to Families
with Dependent Chrildren and in Medicaid
for all four years of the study [AFDC-I]).
Some comparisons were drawn with use of
services for the total population. Dollar
amounts billed, paid, and denied for ad-
ministrative and medical reasons were tabu-
lated. Explicit and implicit dollar savings
to Medicaid from the EMCRO’s adminis-
trative and peer review activities (because
of direct denials and changes in physician
behavior, respectively) were calculated.

Because the EMCRO’s program of utili-
zation review of hospital use had been its
major effort, it was analyzed in detail. In
particular, two precisely defined cohorts
that had been enrolled in the Medicaid pro-
gram for four years were investigated
(AFDC-I, both with and without hospitali-
zations related to pregnancy, and Aid to
the Permanently and Totally Disabled
[APTD-I] without Medicare crossovers).
Various statistical studies of particular
diagnoses and of various specifications of
the time effect were done.

The important characteristics of this study
are the following. (1) The EMCRO was
no longer in a developmental phase. (2) It
was possible to evaluate the EMCRO’s
effects on the cost and use of all major med-
ical services. (3) A carefully defined
sample population was followed for four
years, permitting us to avoid making
longitudinal conclusions about changes in
medical care use over time on the basis
of cross-sectional data. (4) Variables per-
mitting partial control for other factors
were available. This evaluation has thus
overcome many of the methodologic prob-
lems associated with evaluations of other
peer review systems.
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Principal Findings

The principal conclusions regarding the
effect of the New Mexico EMCRO on the
quality and costs of medical care are sum-
marized below and elaborated on in the
remainder of this chapter.

1. Except for injections, use of services
per eligible per month in all age categories
increased over time.

2. The EMCRO’s three-part UR ap-
proach to controlling hospital use (and
hospital expenditures) had no apparent
effect on average length of stay, total
hospital days, proportion of short lengths
of stays, proportion of stays exceeding the
PAS 50th percentile, or the probability of
admission to a hospital. Even the subset of
hospitals that had been delegated UR
authority and the subset judged to have the
most effective UR activities had no per-
ceptible effect on hospital use.

3. Per capita medical expenditures ad-
justed for price inflation rose faster than
the national average for analogous services
and faster than per capita use of services.

4. The only substantial dollar savings to
the New Mexico Medicaid program were
brought about by the administrative efforts
of the fiscal intermediary, which required
no professional review.

5. Peer review activities had a major ef-
fect on only one measure of the quality of
ambulatory care—injections.

Use of Ambulatory Services

The following findings were reported for
the AFDC-I population: increases in office
visits (14 per cent) and prescriptions (14
per cent); a marked increase in laboratory
tests (129 per cent); a dramatic decline in
injections (74 per cent). The total popula-
tion showed similar but smaller patterns,
including an 18.5 per cent increase in nurs-
ing home days. The EMCRO clearly had
a major effect on controlling the use of in-
jections. It had no identifiable effect on two



other important services, laboratory tests
and office visits, both of which increased
faster than the use of prescription drugs
(which was not reviewed medically).

Effectiveness of Utilization Review in
Controlling Hospital Use

Analyses of data for selected cohorts
(AFDC-I excluding pregnancy and APTD-
I) demonstrated that the UR program had
no perceptible effect on average length of
stay, number of admissions billed, or num-
ber of days used for either group. (Find-
ings on all AFDC-I were anomalous be-
cause of the sharp reduction in pregnancy
admissions.) Over four years, estimated
average length of stay in the AFDC-I
population excluding pregnancy declined
from 4.25 to 4.24 days, and the number of
hospital days used per year per 100 eligibles
increased from 36 to 38. National data for
people ages 0 to 45 years indicated that the
average length of stay for all admissions
excluding pregnancy decreased from 5.38 to
5.33 days and that the number of days per
100 people increased from 55 to 58 per
year.

For APTD-I, average length of stay in-
creased from 6.58 to 7.16 days and the
number of hospital days billed per 100
eligibles per year increased from 157 to 225.
By comparison, national data for a popula-
tion group O to 65 years old showed a de-
cline from 7.05 to 6.93 days in length of
stay and an increase from 78 to 85 days per
100 population. Since almost no areawide
peer review was being conducted in the
United States during this time, apart from
the efforts of EMCROs and other isolated
groups in a few states or counties, the New
Mexico peer review system appeared to
have no effect on the use of hospital ser-
vices.

To see whether other factors might
change these conclusions, more detailed
studies were performed on these two co-
horts. Of 31 disease-specific regression equa-

tions that controlled for other important
variables, only seven had statistically
significant lower average lengths of stay
estimated for the later years of the study,
associated mostly with conditions of the
upper respiratory tract in the AFDC-I
population (hypertrophy of the tonsils,
otitis media, and upper respiratory tract in-
fection). On the other hand, the estimated
lengths of stay were longer in the last year
of the study than in the first for roughly
half of the 31 conditions studied.

The lack of change in length of stay could
result from simultaneous decreases in short-
stay and long-stay admissions. This hypo-
thesis was statistically tested and rejected.
The percentages of hospitalizations lasting
only one or two days for the AFDC-I popu-
lation excluding pregnancy averaged 44
per cent over the four years and ranged
from 43 to 46 per cent per year. For the
APTD-I population, the average over four
years was 23 per cent, and ranged from 23
to 25 per cent. The percentages of admis-
sions exceeding the PAS 50th percentile for
the AFDC-I population (excluding preg-
nancy) averaged 35 per cent and ranged
from 34 to 37 per cent per year. For
the APTD-I population, the average was 44
per cent, and ranged from 43 to 46 per
cent.

Logit regression analyses were performed
to test whether the probability of a hospital
admission lasting more than two days
changed; the findings indicated virtually no
change for the AFDC-I population exclud-
ing pregnancy and the APTD-I population.
Similar regressions fitted to the proportions
of lengths of stay that exceeded the PAS
50th percentile for given diagnoses showed
that the proportions of patients staying
longer than the diagnosis-specific per-
centiles did not change in the APTD-I or
AFDC-I cohort.

The effect of the New Mexico EMCRO
on the probability of an admission to a
hospital for a given diagnosis was also
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studied using logit regression methods. For
31 separate diagnosis-specific equations, the
estimated probability of admission in-
creased over the study period for 27; eight
of these increases were statistically signif-
icant. The probability of admission, taking
all diagnoses together, was seen to increase
between the first and the last months of the
study for people older than 17 years in the
AFDC-1 excluding pregnancy and the
APTD-I cohorts.

In summary, then, specific analyses of
length of stay and probability of admission
supported the earlier conclusion that the
EMCRO had no demonstrable effect on
hospital use.

Denial of Payment for Ambulatory and
Hospital Services

The number of services denied for either
administrative reasons or medical reasons
was also examined. The most important
conclusion was that, except for injections,
medical denials constituted only a very
small fraction of the total services billed
per eligible per year. For the total popula-
tion, 0.9 per cent of all services billed were
denied for medical reasons. Explicit denial
of services resulted almost entirely from the
administrative procedures of the fiscal in-
termediary, which did not depend at all on
peer review. For the total population, 4.7
per cent of all services billed were denied
for administrative reasons.

Expenses per Medicaid Eligible

The average amount of money billed per
AFDC-I eligible per year was nearly $150
(and $343 for the total population). The
amount of money paid per AFDC-I eligible
per year went from about $90 to almost
$166—an increase of about 85 per cent over
the four years. Figures for the total popula-
tion were about $225 and $350 (an increase
of 56 per cent), but because of the Medi-
care crossovers these were underestimates.

For the AFDC-1 population, estimated
percentage changes in dollar amounts
spent per capita were: hospital care, 65
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per cent increase; office visits, 56 per cent
increase; laboratory tests, 259 per cent in-
crease; prescriptions, 41 per cent increase;
injections, 57 per cent decrease. The pat-
terns for the total Medicaid population were
again similar but smaller, with an increase
in expenditures on nursing home care of
73 per cent.

Expenditures rose much more rapidly
over the study period than did the use of
services per se. For the AFDC-I population,
the rises in expenditures per unit of service
(unadjusted for price inflation) were:
hospital days, 107 per cent; office visits, 38
per cent; laboratory tests, 56 per cent; pre-
scriptions, 23 per cent; injections, 64 per
cent. Adjusting for increases in specific
charges for selected services in the medical
portion of the Consumer Price Index yielded
the following estimates of inflation-adjusted
rises in costs: general physician visit, 4 per
cent; laboratory tests, 19 per cent; semi-
private hospital room, 42 per cent; pre-
scriptions, 15 per cent. Thus, the New
Mexico Medicaid program still had a sub-
stantial residual increase in expenditures.

Net Dollar Savings to the New Mexico
Medicaid Program

Over the four years of this study, nearly
$116 million was billed to the New Mexico
Medicaid program; of that, nearly $99 mil-
lion was paid. About $6 million was denied;
of that, only $0.4 million was denied for
medical reasons. Approximately 4.8 per cent
of the total amount billed was denied ex-
plicitly for administrative reasons and an-
other 0.4 per cent for medical reasons.
Nearly $11 million was saved through ad-
ministrative adjustments; this amounted to
about 10 per cent of the total amount billed.
A little more than $2.4 million was saved
implicitly by peer review through changes
in the level of nursing home care, injections
not given, and downgrading of the level of
certain physician office visits; this amounted
to roughly 2 per cent of the total amount
billed. Thus, the total savings to the Medi-
caid program were estimated at $19.4



million over the four years of the study, or
16.7 per cent of the total amount billed.

The attempts to estimate any possible net
savings to the New Mexico Medicaid pro-
gram (the gross savings just quoted minus
the costs of operating either the peer review
or the administrative components of the
New Mexico EMCRO) indicated that the
peer review component did not provide
sufficient dollar savings to cover its operat-
ing costs. Costs of the peer review compon-
ent were estimated at between $3 and $4
million over the four-year period; as sug-
gested above, total savings from peer review
could not have amounted to more than
about $2.8 million. Because the administra-
tive component accounted for more than
$16 million in savings, however, it seems
reasonable to conclude that the administra-
tive component did bring net savings to the
Medicaid program. Exactly how efficient
the fiscal intermediary system was com-
pared with procedures of other intermediar-
ies is unknown.

Quality of Care and Decreased
Use of Injections

A very large decrease in the use of in-
jections was noted. The greatest decline
was for potent injections with possibly
serious side effects (such as antibiotics that
were judged to be medically unwarranted).
The decline was clearly an improvement of
great clinical importance in the quality of
care.

Policy Implications

Peer review has always been aimed at
both controlling health care expenditures
and improving quality of care. Although
there has been growing recognition that
these goals may be mutually exclusive, the
PSRO program has been set into motion
aiming for both.?8

This study challenges the hypothesis
that peer review efforts alone will meaning-
fully reduce medical care expenditures. Al-
though generalizing from New Mexico
alone may be hazardous, coupled with find-

ings of other studies (see Chapter I), these
results suggest that the utilization/cost con-
tainment goal of the PSRO program is mis-
directed. By contrast, the quality of care
goal is clearly one that the PSRO program
may be able to pursue effectively.

What is “Excessive” Use of
Medical Services?

It was assumed at the outset of the
EMCRO or PSRO programs that excessive
use of a variety of medical services was
present, responsible for a large part of the
escalating cost of medical care, and detect-
able and correctable by simple techniques
carried out by groups of physicians. No
available body of evidence suggests that
inappropriate use of medical services in
New Mexico was considerable enough to
justify such a comprehensive review pro-
gram. Evidence on this point from other
localities is conflicting as well. Thus, de-
finitive answers to the following questions
are needed: “What constitutes medically
inappropriate use of services?” “Can such
inappropriate patterns of medical care use
be detected by physicians?” “What actions
can be taken to alleviate the problem (if it
exists)?” “Are these actions feasible and
acceptable to society?” Only then will it
become clear whether a peer review system
similar to the present-day PSROs will con-
tain the cost of care.

This monograph concludes that the New
Mexico EMCRO had no demonstrable
effect on inpatient hospital services. Rising
hospital costs are considered the single most
important force behind spiraling medical
care costs, and it is critical to determine the
proportion of hospital patients who medi-
cally do not belong in the hospital. It is also
important to know whether alternative
facilities or services exist for those hospital-
ized patients who require services other
than those provided by hospitals.

The same general arguments about the
need to determine the level of excessive use
of services also hold in the ambulatory care
area. The marked emphasis on injections in
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the EMCRO program was prompted when
local practitioners and Foundation for
Medical Care physicians recognized that
there truly was a problem. The notable
success of the EMCRO peer review arm in
curtailing the use of inappropriate injec-
tions is clear tesimony that excessive or
medically unwarranted use of services in
the ambulatory sector can be identified and
corrected. Whether the injection example
in New Mexico is an anomaly or is general-
izable to other ambulatory services and
other PSROs, however, is not known.
Certainly, no available evidence supports
the contention that such marked decreases
in the use of services will occur elsewhere
as a function of peer review programs.

Programmatic recommendations of these
findings for PSROs include the following.
First, before peer review goals are fixed,
levels and types of inappropriate use in
hospital and ambulatory settings need to be
assessed. This should be done using explicit,
objective methods, both within and across
PSRO areas. Methodologies for doing this
already exist in the hospital area;17: 18 21, 25,
26 these could be carried out as on-site audits
in samples of hospitals in each PSRO area
or in samples of PSRO areas. Such methods
could undoubtedly apply to the ambulatory
sector as well, perhaps through sample sur-
veys of physician office settings and labora-
tories.

Second, a concerted research program
should be mounted to clarify what is meant
by “inappropriate”—i.e., whether existing
standards or definitions of inappropriate are
adequate. This question is relevant across
the entire spectrum of medical care, from
the optimal length of stay for a patient with
pneumonia to the number of days between
surgery and removal of stitches to the
appropriate number of follow-up visits for
children with otitis media or adults with
ischemic heart disease. Controlled clinical
trials may change the meaning of “inap-
propriate” in many areas; as has already
been shown for myocardial infarction,
shorter lengths of hospital stay generally

74

produce health outcomes quite similar to
longer lengths of stay.?? These studies cer-
tainly will make physicians more aware of
the importance of examining the relation-
ship between use of services and outcomes
of care.

Peer Review and the Rising Costs of
Medical Care

In four years, the peer (medical) com-
ponent of the EMCRO produced no ap-
parent savings to the New Mexico Medicaid
program. Average expenses per Medicaid
eligible rose tremendously during this
period, even in the face of a comprehensive
review program (ambulatory, hospital, and
nursing home care) that cost about 4 per
cent of the total amount paid for care. Such
a program is more expensive than the cur-
rent PSRO program.

Even if PSROs are substantially more ef-
fective than the New Mexico EMCRO was
in moderating the use of services, the
expected net savings would probably be
small compared with rises in medical costs
due to inflation and higher quality of
services. The point at which PSROs can
substantially affect medical care expendi-
tures seems to be long past. Other tech-
niques to contain medical care costs ob-
viously involve co-payment in national
health insurance, more competitive market-
place activities (under strict quality assur-
ance monitoring ), increased federal regula-
tion, development of health maintenance
organizations, ceilings on growth of hospital
revenues, and so forth.

The major role of peer review organiza-
tions in cost containment may be to provide
technical aid to decision-makers regarding
the cost—quality trade-off, not in carrying
out the cost-control mechanics per se.
Utilization review might play an important
role in helping to allocate resources if a
scarcity developed. In the inpatient sector,
for example, suppose that the number of
hospital beds in an area is limited by a plan-
ning agency such as a Health System
Agency (HSA). PSROs could help to en-



sure that patients likely to benefit most from
available services get them first. Such a role
might help to make HSA cost-containment
activities acceptable.

Conditions in the ambulatory sector
might be quite different, especially if
quality of care considerations lead to legit-
imate increases in use of some services,
such as office visits or diagnostic tests. A
third recommendation, therefore, is that the
PSRO program in particular and the health
community in general develop better
mechanisms for disseminating clinical, cost,
and policy information pertinent to the cost-
quality trade-off among medical profes-
sionals, researchers, government officials,
and other interested parties. In particular,
such information should include a dispas-
sionate evaluation of how much health
benefit at the margin is provided by differ-
ing levels and combinations of inpatient
and ambulatory care. It will be up to society
as a whole, not to groups of physicians,
however, to decide how much additional
health benefit shall be purchased with the
country’s resources in the face of compet-
ing domestic needs.

Peer Review Systems and the Quality of Care

Although the topic is not considered in
any detail in this monograph, clearly the
EMCRO improved the quality of ambula-
tory care insofar as the use of potent injec-
tions was concerned. The value of the PSRO
program to American medicine will need to
be judged largely on the grounds of
whether the effects on quality of care of this
nature are worth the programmatic costs.
The fourth recommendation is that explicit
standards be developed to articulate the
levels of improvement of medical care
quality that can be reasonably expected at
different peer review funding levels. The
National Council of the PSRO program
might be able to play a decisive role in this
exercise. As noted above, however, how
much of the nation’s economic resources are
directed to peer review efforts in the expec-
tation of explicit improvements of the

quality of care remains a social, not medi-
cal, decision.

Does Delegation of UR Authority Work?

This study has provided no support for
the notion held strongly by many—that
UR is effective only through delegation of
peer review responsibility to local hospitals.
It has provided no support for the other
point of view, either (namely, that only
review done within a centralized or Foun-
dation setting can effectively control hospital
utilization). New Mexico data make clear
that probably only a small minority of hospi-
tals deserve delegation at this point in the
PSRO program. This may mean that many
hospitals now reaching delegation status are
not capable of carrying on effective UR
efforts.

Because of this, and because of the lack
of evidence in the literature to indicate the
effectiveness of delegation one way or the
other, three programmatic recommendations
are made. First, flexible policies with regard
to UR delegation need to be continued in
the immediate future; this includes the
ability of the PSRO area or region to remove
hospitals from delegation status. Second,
additional evaluation is needed to determine
whether and how delegation affects utiliza-
tion review. Third, if delegation proves
successful, better ways to upgrade UR in
nondelegated hospitals need to be de-
veloped, including providing such hospitals
with long-term technical and administra-
tive support.

Summary

This monograph has evaluated a gener-
ously funded comprehensive peer review
system in place for a fairly long time. The
medical review system produced no net
savings, nor did it have a demonstrable
effect on hospital use. One major effect on
quality of care (in injection use) was pro-
duced. Careful examination of the findings
led to the conclusion that PSROs may in-
fluence the quality of care but will play
little role in containing medical care costs.
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If expenditures on peer review approach the
level spent in New Mexico, then $3 to $5
billion will be spent on such activities.
Given such cost projections, society must
specify clearly how much quality of care
needs to be altered to warrant such expen-
ditures. The focus of the PSRO program
should be shifted more to improvements in
quality of care and away from containing
the costs of care. More fundamental actions
by other social agents will be necessary to
accomplish the latter,
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