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The electron microscope (EM) is a de:' ce which produces
highly magnified images used in clinical diagntstic apflications
to examine the microstructure of thin secticns of biological
tissue. Individual hM's in Veterans Idtinistration (VA)
hospitals have cost up to $82,000, and a ccsplete EM unit,
includinq remodeled facilities, purchase and installation,
darkroom, and photographic equipment and supplies may cost from
$150,000 to S200,000. EM activities aere reviewed at 15 VA
hospitals in 8 of the 28 VA medical districts.
Findinq_./Conclusioas: The VA central Office has permitted the
establishment of EN units in locations without adequately
determininq their need. The VA has not followed its stated
policy that specialized medical services, including electron
microscopy, be planned and provided or a Lsgionalized tasis to
avoid duplicating or overlapping these costly medical programs,
Sce of the VA's EM units are underused; from July 1974 to
December 1976, 15 of 42 diagnostic IE units examined less than
250 specimens annually (the current use standard). Plans to
instill EP. units have not been formally cocrdivated at the
national, department, or medical district level. The current
practice of assigninq separate Eles tc the Pathology Service and
the Medical Research Service, both uitiDn VA's Department of
Medicine and Surgery, impedes the most effect ive use of these
instruments. Recommendations: The Adminintrator of Veterans
Affairs should: direct the Chief Medical tirector tc make a
systemwide study to determine the feasibility of establishing
ioint Pathology and Medical Research Services utilizaticn
standards for both diaqnostic and research electron micrcscopes;
insure continuing compliance with VA zegulaticns to terminate
electron microscope programs when the programs cannct be
Justified on the basis of available cwrkload; tequire :hat the
IA's electron microscope inventory be updated to accuraElly
reflect all electron :icroscopes withir the VA system; direct
that VA medical districts be given acre responsibility for the
planninq, distribution, and utilization of EN's; and require



iormal sharing agreements to make the test use of the medical
district's resources. BRRS)



REPORT BY THE U S.

General Accounting Office

Electron Microscopy
In Veterans Administration
Hospitals: Planning, Distribution,
And Control Need Imrprovement

Some Veterans Administration electron
microscopes are underused and some un-
necessarily duplicate nearby Veterans
Administration or community facilities. To
improve management of the electron micro-
scopy program, the Administrator of Vet-
erans Affairs should:

--Require maximum use of both diag-
nostic and research electron micro-
scopes.

--Actively involve a'l medical districts
in the planning and distribution of
electron microscopes as well as in co-
ordinating the program at the na-
tional and medical district levels.
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UNITED STATES GENERAL ACCOUNTING OFFICE
WASHINGTON, D.C. 2054

HUMAN RESOURCES
nlVIGlON

B-133044

The Honorable Mux Cleland
Administrator of Veterans Affairs

Dear Mr. Cleland:

This report makes reco.mrendations to you concerning
improved management of the Ve.erans Administ*ation's
electron microscopy program. In commenting on our draft
report, you did not fully concur with all of our recom-
mendations but described a number of corrective actions to
be taken.

By separate letters we are sending copies of this
report to the Chairmen of the Subcommittees on HUD-
Independent Agencies of the House and Senate Committees on
Appropriations. In view of VA's plans to establish addi-
tional specialized medical resources, we are recommending
that the Subcommittees consider requiring VA to (1) pro-
vide them with the goals and objectives of VA's special-
ized medical services programs and (2) specify the re-
sources, including electron microscopes, necessary to
implement comprehensive and effective programs for veter-
ans needing specialized medical services.

As you know, section 236 of the Legislative Reorgani-
zation Act of 1970 requires the head of a Federal agency
to submit a written statement on actions taken on our
recommendations to the House Committee on Government Op-
erations and the Senate Committee on Governmental Affairs
not later than 60 days after the date of the report and to
the House and Senate Committees on Appropriations with the
agency's first request for appropriations made more than
60 days after the date of the report.



B-133044

We are also sending copies of this report to the
Chairmen, House and Senate Committees on Veterans' Af-
fairs, and to the Director, Office of Management and
Budget.

Sincerely yours,

2 XR~r LI~JAhart
Director
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GENERAL ACCOUNTING OFFICE ELECTRON MICROSCOPY
REPORT TO THE ADMINISTRATOR IN VETERANS ADMINISTRATION
OF VETERANS AFFAIRS HOSPITALS: PLANNING,

DISTRIBUTION, AND CONTROL
NEED IMPROVEMENT

DI G FS

The electron microscope is a device which
produces highly magnified images, some-
times up to 500,000 times the size of a
specimen. This equipment is used to see
objects too small to be distinguished by
a conventional light microscope. (See
p. 1.)

GAO found that some of the electron
microscopes in Veterans Administration
(VA) hospitals are underused. For the
period July 1974 to December 1976, 15 of
42 units used for diagnostic purposes did
not examine 250 specimens annually--the
current use standard set by VA. (See
p. 12.)

VA currently has no standard of use for
electron microscopes dedicated to re-
search, and there are iqgnificant dis-
parities in their use among VA hospi-
tals. GAO found that usage can range
from 1/2 hour a week to 30 hours a week.
VA should undertake a systemwide study to
determine the feasibility of having the
Pathology Service and Medical Research
Service jointly establish use standards
for both diagnostic and research electron
microscopes. (See p. 13.)

Aside from the fact that underused
electron microscopes is a waste of a
valuable resource, underutilization could
also have an adverse impact upon diag-
noses and the quality of patient care.
Often electron microscopy examinations of
human tissue specimens improve, correct,
or change an initial diagnosis.

VA should not acquire additional electron
microscopes until all existing units are
optimally used. Also, sharing arrange-
ments with other VA and community hospi-
tals should be appropriately explored in
all cases. (See p. 14.)

HRD-78-75
Tear Sht. Upon removal, the report
cover dai should b noted hereon. i



PLANNING AND CONTROL

VA central office has permitted at least
15 VA hospitals to establish and maintain
electron microscope units which have not
had a sufficient workload to justify
their operation. (Eee p. 12.)

Some hospitals plan their electron micrc-
scope programs with little overall guid-
ance or control from VA central office.
Also, VA central office has incomplete
inventories of the actual number of units
in VA hospitals. The Lack of overall
planning, coordination, and control by VA
central office could lead to more un-
necessary duplication of this costly
specialized medical resource. (See p. 20.)

RECOMMENDATIONS TO THE ADMINISTRATOR
OF VETERANS AFFAIRS

GAO recommends that the Administrator:

-- Direct the Chief Medical Director to
make a systemwide study to determine
the feasibility of establishing joint
Pathology and Medical Research Services
utilization standards for both diag-
nostic and research electron micro-
scopes. (See ,. 13.)

--Insure continuing compliance with VA
regulations to terminate electron mi-
croscope programs when the programs
cannot be justified on the basis of
available workload. (See p. 11.)

-- Require that VA's electron microscope
inventory be updated to accurately
reflect all electron microscopes within
the VA health care system, whether they
are being funded by VA central office,
locally, or otherwise. (See pp. 9
and 10.)

-- Di-ect that VA medical districts be
given more responsibility for the plan-
ning, distribution, and utilization of
both diagnostic and research electron
microscopes, and require formal sharing
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agreements when this would make the
best use of the medical district's
resources. (See p. 20.)

VA did not fully concur with all ofGAO's recommendations but described anumber of corrective actions it planned
to take which should improve the elec-tron microscopy program.

TIr gMit iii
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CHAPTER 1

INTRODUCTION

The Veterans Administration (VA), through its Department
of Medicine and Surgery, administers the Nation's largest
health care delivery system--172 hospitals, 2.9 outpatient
clinics, 89 nursing homes, and 18 domiciliaries. Routine med-
ical services are provided at all VA hospitals, but some hos-
pitals offer specialized medical services, such as cardiac
catheterization, open heart surgery, supervoltage therapy,
and electron microscopy--each requiring specialized personnel,
equipment, and facilities.

THE ELECTRON MICROSCOPE

The electron microscope (EM) is a device which produces
highly magnified images by using electrons for illumination.
Some EMs can magnify up to 500:000 times the size of a speci-
men. Conventional light microscopes, by comparison, magnify
to about 1,000 times the size of a specimen. EMs are used to
see objects too small to be distinguished by a light micro-
scope.

There are now several types of EMs; the most typical are
the scanning EM (see p. 3) and tIe conventional "transmission"
EM (see p. 4). Each type is adapted to particular applica-
tions on particular kinds of materials. Scanning EMs examine
surface structure and surface composition and complement the
transmission EM. EMs are often used in clinical diagnostic
applications to examine the complex microstructure of thin
sections of biological tissue.

EM images can be recorded on photographic plates to make
"electron micrograp.ls," which provide permanent records that
can be further enlarged and/or studied (see pp. 5 and 6).
The procedure of examining patient specimens with an EM unit
is known as "electron microscopy."

Individual EMs in VA hospitals have cost up to $82,000,
depending upon the manufacturer and the type of EM obtained.
A complete EM unit in VA, including remodeled facilities (if
remodelinq is required), purchase and installation of the EM
instrument, a darkroom, and photographic equipment and sup-
plies may cost from $150,000 to $200,000. The average annual
recurring direct costs for a fully staffed EM unit in VA was
about $63,77u during fiscal year 1976.
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Electron microscopy examinations are performed by spe-
cially trained individuals who prepare tissue specimens for
EM examination, perform the darkroom procedures involved in
developing the electron micrographs, and perform daily mainte-
nance and minur repairs of the EM. In most situations the
specialized nature of the work requires a physician with an
appropriate background who can devote full attention to this
work.

In 1966 VA began to install high resolution transmission
EMs for service pathology in selected VA hospital laboratory
services. At the time of our review, there were at least 42
such EM installations. The program, according to the Director
of Pathology Service at VA central office, is designed to meet
the growing need for specialized study in diagnostic pathology
and also for the training of staff pathologists, clinicians,
residents, and technical personnel in the uses and applica-
tions of EMs.

VA has about 54 other EMs that are used primarily in re-
search. Research EMs are concentrated in 39 VA hospitals;
two hospitals have as many as three research EMs (i.e., the
San Francisco, California, and the Washington, D.C., VA hospi-
tals) in addition to one diagnostic EM each. The average
operating cost for research EMs, excluding individual user
costs, as reported co VA central office in fiscal year 1976
was about $18,400.

RELATED WORK

Because of the increasing health care costs, the Congress
wants VA medical facilities to be used effectively and effi-
ciently. One way for VA to accomplish this goal is to parti-
cipate in sharing specialized medical resources through affil-
iatiols with community medical complexes. VA is authorized
to share specialized medical resources with community hospi-
tals by Public Law 89-785, enacted by the Congress on November
7, 1966, and now codified under 38 U.S.C. 5053. Under this
authority, VA hospitals can share specialized medical re-
sources which, because of cost, limited availability, or
unusual nature, are either unique in the medical community or
are maximally used only through mutual sharing arrangements.
The law was intended to avoid duplication of costly and highly
specialized medical resources and to provide improved care to
patients through more effective use of scarce medical special-
ists.

Legi!lation enacted during the 1360s permitted the medi-
cal community to have the latest advances in the diagnosis and

2
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SCANNING ELECTRON MICROGRAPH OF PORTION OF A KIDNEY. SCANNINGELECTRON MICROSCOPY DEPICTS THIS PORTION IN A THREE DIMEN.
SIONAL MANNER.

)OURCE: PATHOLOGY DEPARTMENT. BOSTON VETRANS ADMINISTRATION HOSPITAL
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TRANSMISSION ELECTRON MICROPCRAPH OF PORTION OF A KIDNEY. THISVIEW OF THE SAME KIDNEY AS NOTED ON PAGE 4, IS MAGNIFIED 13,500TIMES. TRANSMISSION ELECTRON MICROSCOPY SUPPLIES DETAIL AND RE-VEALS STRUCTURES NOT VISIBLE IN SCANNING ELECTRON MICROSCOPY.
SOURCE 'A ! ITO)LOGY DFPARTMENT, POSTON VETRANS ADMINISTRATION HOSPITAL
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treatment of patients with certain diseases (i.e., heart
disease, cancer, stroke, and related diseases) through the
establishment and operation of regional medical programs. In
the mid-1960s VA established the policy that specialized medi-
cal services should be planned and provided on a regional or
multiregional basis so that these services would not be dupli-
cated. The objectives of VA's .'egionalization policy were to
avoid or eliminate duplication of costly and underused medical
programs and to foster expanded sharing within VA medical dis-
tricts.

In prior reports to the Congress, we noted that the ex-
pansion of certain specialized medical programs had not been
adequately controlled. For example, in a 1974 report 1/ we
concluded that VA had established two specialized medical
services--supervoltage therapy and kidney transplantation--
without adequately determining patient need and the availabil-
ity of similar resources in the community, and _nat as a re-.
sult, existing services at some VA hospitals were duplicated
and underused. VA officials agreed that available community
resources had not been adequately considered. In a 1977 report
2/ we concluded that many VA cardiac catheterization laborato-
ries were underused and that VA had not followed its policy
that specialized medical services be planned and provided on a
regionalized basis to avoid duplicating or overlapping these
costly medical programs. As a result of our 1977 study, VA
F3id it was taking actions which included raising the minimum
utilization standards and obtaining better data for planning
any additional cardiac catheterization laboratories.

In a 1973 report to the Administrator of Veterans Af-
fairs, 3/ we pointed out that VA's utilization rate for diag-
nostic EM units was very low, and we questioned VA's plans to
acquire 29 new diagnostic units (in addition to 40 existing

1/"Better Planning and Management Needed by the Veterans Admin-
istration to Improve Use of Specialized Medical Services"
(B-133044, June 19, 1974).

2/"Many Cardiac Cathcterization Laboratories Underused in
Veterans Administration Hospitals: Better Planning and
Control Needed" (HRD-76-168, Feb. 28, 1977).

3/"Need for Improvement in Certain Hospital Laboratory Service
Activities" (B-133044, Nov. 13, 1973).

7



units) during fiscal years 1974-77. The estimated one-time
capital outlay for these new EM units was $2.7 million,
exclusive of annual operating costs (estimated to be about
$1.7 million). We recommended that VA

--determine the present equipment requirements on the
basis of the program objectives for diagnostic and
training applications and

-- consider deactivating EM units at those locations
where an EM cannot be justified on the basis of avail-
able workload, and fulfill EM needs by referring speci-
mens to other EM units.

In commenting on the draft of the report in August 1973,
VA stated that after reevaluating its EM needs, its projected
29 additional EM units would be reduced by 13 to 16 units.
This meant that the $2.7 million cost for the additional EM
units would be substantially reduced.

In VA's fiscal year 1975 budget request, however, VA
asked for $2.4 m.iillion for 5 new EM units and for upgrading
19 existing units. However, during the House and Senate con-
ference, this $2.4 milli-n was deleted from VA's budget re-
quest. VA did not request funds for additional EM units
during fiscal years 1976 or 1977, but did request in its fis-
cal year 1978 budget $448,000 for 2 EMs to be located in VA
hospitals at Madison, Wisconsin, and Loma Linda, California.
VA's latest 5-year plan calls for acquiring 11 additional EMs
between fiscal years 1978 and 1982.

This report reexamines VA's electron microscope program
and illustrates the continuing need for improved management
of VA's policy for planning and controlling the expansion of
its specialized medical services.

SCOPE OF REVIEW

We made our review at 15 VA hospitals located in Florida,
Illinois, Indiana. Kentucky, New York, Ohio, and Wisconsin
(see app. I). We also interviewed officials at VA central
office; the Washington, D.C., VA hospital! various community
hospitals; and VA-affiliated medical schools and hospitals.
We examined legislation and VA regulations, policies, and pro-
cedures relating to specialized medical services.



CHAPTER 2

MANAGEMENT OF VA ELECTRON MICROSCOPE

PROGRAM NEEDS IMPROVEMENT

We reviewed EM activities at 15 VA hospitals locatedin 8 of the 28 VA medical districts, and found problems inboth the distribution and utilization of diagnostic andresearch EMs. VA has not followed its policy to avoid
duplication by providing specialized medical services on aregional or district basis; EMs have been installed, andothers have been planned, which duplicate facilities innearby VA hospitals and/or community hospitals.

INCOMPLETE DATA AT VA CENTRAL OFFICE
ON THE DISTRIBUTION OF EMs

At the time of our review, VA central office recordsindicated that 43 EMs were assigned to the Pathology
Service for diagnostic applications, and 54 EMs were
assigned to the Medical Research Service for research
purposes. However, our study disclosed that VA central
office's inventory of EMs does not reflect all of the EMsthat exist in some VA hospitals or the locations and ac-
tual use being made of all EMs. For example, we found
that the Brooklyn, New York, VA hospital has three EMs notincluded in VA central office records. VA central officeofficials said that they had not recognized the Brooklyn
EM program because the hospital's EMs were funded locally
and not through VA central office-controlled funds forspecialized medical services. One of the EMs at theBrooklyn VA hospital is used for diagnostic applications;
the other two are used by the hospital's research labora-tory.

VA central office records also showed only six EMs forthe four VA hospitals in Medical District 17 (the Chicago
area). However, we found that the medical district ac-tually had nine EMs as follows:

9



EMs as shown on VA
central office records Actual EMs

Diag- Diag-
VA hospital nostic Research nostic Research

Hines 1 2 1 3
Lakeside 0 0 1 3
West Side 1 2 1 0
North Chicago 0 0 0 0

Total 2 4 3 6

Also, the Madison, Wisconsin, VA hospital in Medical
District 16 had two EMs, both assigned to research; VA
central office records showed only one. We learned that
one EM at the Madison VA hospital was acquired in 1974 for
diagnostic use. When funds to staff the EM unit did not
materialize, the EM was transferred to the hospital's
research department, with the understanding that it would
be returned to the laboratory service if and when funds
became available. Hospital officials expect funds for
staffing to be made available in fiscal year 1978, where-
upon the EM will be reassigned to the laboratory service
for diagnostic applications.

We believe that all EMs within VA should be accounted
for in central office records and reports, regardless of
how the EMs may have been or are being funded. This would
enable VA central office to better monitor the us% of its
EMs and avoid possible overlapping of this specialized
medical service.

USE OF EMs

VA has made progress in its use of diagnostic EMsbased on the utilization standard of examining 250
specimens a year. The percentage of diagnostic EMs
meeting or exceeding the standard increased from 36
percent in fiscal year 1975 to 64 percent for fiscal year
1977. However, problems still exist in the utilization of
VA's diagnostic and research EMs.

10



Use standards for EMs

In the early years of VA's EM program, definitivemeasures for evaluating diagnostic EM use by the medicalcommunity in general had not been developed. However, infiscal year 1972, a VA Electron Microscopy Ad HocCommittee indicated that an experienced and organized crewof two technicians and one professional could examine asmany as 5 specimens a day, or 1,200 specimens a year.In our 1973 report to VA, we stated that based on thiscriteria, the optimum capability for 24 EM units operatingas of December 1971, when fully staffed under the VAguidelines, was about 19,600 specimens annually. However,in 1971 these locations reported that only 1,808diagnostic specimens had been examined (about 9 percentoptimum) and, if research is included, 3,852 specimens hadbeen examined (about 20 percent optimum).

Since our 1973 report, VA changed the utilizationmeasurement criteria and stated that 5 specimens a day, or1,200 specimens a year, was unrealistic. The EM Ad HocCommittee stated:

"The conclusion has been reached that the averagediagnostic workload for a fully operational EMunit with standard resources that include 1.0 FTE[full-time equivalent] pathologist-electron
microscopist and 2.0 FTE electron microscopy
techn cians should be about 250 specimens peryear."

During our most recent review, we noted that VA'sstandard did not specify whether the 250 specimens an-
nually, with an allowable variance downward of 10 percent(225 specimens), meant those "accessioned" (i.<., preparedfor examination) or those actually examined. PathologyService officials at VA central office said the standard
was based on the number of specimens accessioned. This,they said, was established to indicate the potential needfor actual EM examinations. These officials also statedthat experience indicated that the productivity standardshould be adjusted to 250 specimens examined annually forestablished, fully staffed EM units. This adjustedstandard became effective October 1, 1977. Also, the 10-percent allowable varience from the established standardhas been eliminated.

11



VA regulations require a semiannual report on each
diagnostic EM unit. Semiannual reports are evalo~'-sd by
the VA central office Pathology Service and include speci-
fic comments on the strengths and weaknesses of each pro-
gram. Each program's ability to meet the use standard
usually determines whet'ier the program is rated as satis-
factory or unsatisfactory. When noted unsatisfactory, the
condition must be improved within the next 12 months. If
the condition is not corrected, the EM program will usu-
ally be terminated.

VA has no productivity standa?--' for measuring the use
of research EMs.

Diagnostic FEMs

Based on VA central office semiannual reports for the
6-month period which ended Decembe£ 31, 1976, 19 of VA's
reported 42 operating diagnostic !M units (45 percent)
examined specimens at a rate of less than 250 specimens a
year. As shown in the following table, 15 EM units did
not examine 250 specimens annually from July 197! through
December 1976, and 12 of the 15 EM units examined less than
225 specimens annually (250 specimens minus a 10-percent
variance).

VA Diagnostic E! Units
Which Have Consistently Examined Less Than 250

Specimens Annually From July 1974 Through December 1976

VA hospitals with Fiscal year Di units Examined
diagnostic Ei became fully le£s than
units (note a) operational (note b) 225 specimens

Allen Park, Michigan 1971 X
Birmingham, Alabama 1969 X
Bronx, New York 1970 X
Charleston, South Carolina 1974 X
Chicago (West Side),

Illinois 1970 X
Cleveland, Ohio 1968 X
Gainesville, Florida 1973 X
Lexington, Kentucky 1974 X
Long Beach, California 1971 X
Los Angeles (Wadsworth),
California 1967 X

Northport, New York 1974 X
Philadelphia, Pennsylvania 1966
Pittsburgh, Pennsylvania 1973
San Francisco, California 1969
West Haven, Connecticut 1968 X

a/One eiagnostic EM at each VA hospital.

b/Fully operational EM unit includes one full-time
pathologist and two full-time electron microscopy
technicians.
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These EM units should be monitored closely under the
current productivity standard (minimum of 250 specimens
examined with no variance allowed) to determine if they
are being underused. Aside from the fact that underused
EMs are a waste of a valuable resource, underuse couldalso have an adverse impact on diagnoses and the quality
of patient care. Often electron microscopy examinations
of human tissue specimens improve, correct, or change an
initial diagnosis.

VA should not acquire any additional EM units until
all current diagnostic EM units meet or exceed the current
use standard. If the EM units cannot meet the standard,
they should be deactivated and/or transferred to loca-
tions where they will be optimally used.

Research EMs

More than half of all VA electron microscopes are
assigned to research. VA regulations do not provide
utilization/productivity standards with which to measure theuse of a research EM unit. There is but one reporting
requirement by VA central office--a report of (1) the
total number of research papers published, (2) the annual
operating cost of the research EM unit, and (3) the dis-
tribution of applicable cost to each research investigator
using the research EM unit.

Because VA has not established a utilization/
productivity standard for its research EMs, it has no
basis for evaluating whether these instruments are being
used in the most efficient and economical manner.

In the absence of an established use standard, we
assessed the use of research EMs on the basis of the num-
ber of hours per week the EMs were actually being operated
in support of ongoing research projects at the VA hospi-
tals we visited.

We found a significant disparity among research activ-
ity with EMs at the Hines and Lakeside VA hospitals.
Although both hospitals had threre research EM units in
1976, Lakeside used its EMs three times as often, as shown
on thz following page.

13



Hines' estimated weekly usage Lakeside's estimated weekly
of its research EMs usage of its research EMs

EM #1 (Transmission) 16 hours EM 1i (Transmission) 30 hours
EM #2 (Transmission) 8 hours EM #2 (Transmission) 15-20 hours
EM #3 (Scanning) 1/2 hour EM #3 (Transmission) 30 hours

Total Usage 24-1/2 hours 75-80 hours

At the Miami, Florida, VA hospital, which has two
research EMs, we found the average weekly usage to be:

EM #1 (Transmission) 8 hours
EM #2 (Transmission) 24 hours

Total 32 hours

Our review at the Tampa and Gainesville, Florida, VA
hospitals, which together had three research EM units,
indicated an average usage of about 24 hours a week.

On the basis of our review, it appears that more effi-
cient use could be made of VA's research EMs by reducing
the number of units at the above hospitals, properly
scheduling the remaining units' availability to research-
ers, and sharing their use for both research and diagnos-
tic purposes.

To maximize the use of all EMs within VA, we believe
VA's Medical Research Service and Pathology Service should
undertake a joint study to determine the feasibility of
establishing a joint utilization/productivity standard for
both research and diagnostic EMs.

DUPLICATION OF EM FACILITIES---
REGIONALIZATION NOT PROGRESSING

VA's policy on laboratory service regionalization, as
encouraged by Public Law 89-785, is to attain the maximum
use of scarce and/or costly medical resources, including
electron microscopes. Responsibility for planning and
implementing this regionalization policy has been dele-
gated to the 28 VA medical districts. Under this policy,
each medical district is required to establish a labora-
tory committee comprised of the laboratory service

14



chiefs at all VA hospitals and clinics within the medical
district. This committee is responsible for assessing thestatus of laboratory service regionalization in itsmedical district and making recommendations as indicated
to district management.

Our review disclosed that regionalization with respectto electron microscopy has not been discussed or addressedat all by some medical districts' laboratory committees.We observed several instances where it seemed that EMservices could be regionalized or that EMs at nearby uni-versity or community hospitals could be used, throughsharing or contractual arrangements, until the workload isgreat enouigh to warrant a VA-equipped and-staffed EMunit. Some examples follow.

Cincinnati, Ohio

VA's latest 5-year plan includes the purchase of an EMto be located at either the Cincinnati or Indianapolis VAhospital for fiscal year 1982. The University of Cincin-naci College of Medicine, located one-half mile from theCincinnati VA hospital, has 12 EMs. Four of the EMs arein the Medical School's Pathology Department. The Chair-man of the school's Pathology Department said that hismicroscopes are used for only 35 to 40 percent of a 16-hour day and that the Cincinnati VA hospital could use theschool's EMs even if the VA hospital's workload increasedsubstantially.

Although a formal sharing agreement has not been nego-tiated, the Cincinnati VA hospital does use the school'sEMs. The hospital has a pathologist skilled in electronmicroscopy and a technician who prepares specimens forexamination. The pathologist said the school's EMs can dothe same work as an EM the VA hospital wants to buy, andthe school allows him to use the EMs, at his convenience,for a fee of $20 an hour.

The Cincinnati VA hospital's workload in electron
microscopy for 1976 was 26 specimens. Records for pre-vious years were incomplete, but the hospital's Chief ofLaboratory Services said the 1976 workload was typical.In 1976 VA paid the university $1,940 for the use of itsEMs; in 1975, $1,960.

The Director of the Cincinnati VA hospital said hebelieves the basic reasons for acquiring an EM are to
attract a highly qualified pathologist and improve the
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hospital's overall patien care. He also said that using
another institution's fac lities is undesirable, because
not having an EM unit in the hospital discourages the use
of EM services. The Director said that although the EM
service is available now at the university, there is no
guarantee that it will be available in the future.

The hospital Director and his Chief of Laboratory
Services believe they can increase their specimen examina-
tions to 250 annually if an EM is purchased. These offi-
cials explained that EMs are riot used to their maximum
capacity because the pathologist and technician devote
only part of their time to electron microscopy. We were
informed, however, that no studies were available to show
that a significant increase in electron microscopy is
needed. A medical official at the Cincinnati VA hospital
said that the hospital's workload does not justify owning
such equipment.

Not only is the Cincinnati VA hospital's workload
insufficient to justify an EM unit, but the purchase of an
EM would duplicate underused EMs at the University of
Cincinnati College of Medicine. Accordingly, we believe
VA should cancel any plans to install an EM at the Cincin-
nati VA hospital and direct that hospital to enter into a
formal sharing agreement with the University of Cincinnati
to satisfy the hospital's long term electron microscopy
ieeds.

Chicago, Illinois

None of the four VA hospitals in the greater Chicago
area, which comprise VA Medical District 17, have entered
into formal sharing agreements for using non-VA electron
microscope3.

As noted in the following sections, the affiliated
medical schools and other nearby facilities have at least
34 EMs, many of which are not optimally used. The VA
hospitals in Medical District 17 may have missed opportu-
nities to avoid duplicating costly and highly specialized
medical equipment which already exists in the surrounding
medical community.

Hines VA hospital/Loyola University

The Hines VA hospital has one diagnostic EM and three
research EMs. At the time of our review, four depart-
ments at the adjacent Loyola University, with which

16



Hines is affiliated, had a total of seven EMs. The Patho-logy Department's three EMs were used primarily for diag-nosist all others were used for research. Loyola Univer-sity's estimate for the use of its EMs is shown below:

Type of
University electron Daily Weeklydepartment microscope hours hours

Pathology Transmission 12
Transmission 4 -
Scanner (note a) -

Anatomy Transmission 4 -
Transmission 4 -Microbiology Transmission - 10-15Dentistry Transmission 24

A/Scanner EM is used for teaching and research. No esti-mated usage was provided.

Loyola University officials in each department exceptPathology said that sharing EM services with the Hines VAhospital was definitely possible. An official in thePathology Department indicated that sharing EM serviceswith Hines, although possible, would be difficult.

Lakeside VA hospital/Northwestern University

The Lakeside VA hospital also had one diagnostic EMand three research EMs. During our review at NorthwesternUniversity we identified 6 departments with a total of 11EMs. Three EMs, in the university hospital's PathologyDepartment, .'ere used primarily for diagnostic examina-tions. The university medical school's Pathology andDermatology Departments and dental school also did somediagnostic work using their EMs, but most of their exami-nations, and all of the examinations of the Anatomy andBiochemistry Departments, were for research. Estimateduse of these electron microscopes is shown on thefollowing page.
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Type of
University electron Daily Weekly
department microscope hours hours

Pathology Transmission 8
(university Transmission 4
hospital) Scanner 4 -

Pathology Transmission - 30
(medical Transmission - 30
school)

Anatomy Transmission - 60
Transmission - 60
Transmission - 60

Biochemistry Transmission - 20
Dermatology Transmission 2 -
Dental School Scanner - 30

Only the Anatomy Department indicated that sharing
EMs with the Lakeside VA hospital would not be possible.

West Side VA hospital/University of Illinois
and West Side Medical Center

The West Side VA hospital has one EM which is used
primarily for diagnostic work. We identified three
organizations within the affiliated University of Illinois
which had a total of nine EMs. The major workload of each
was research, but some diagnostic work was also per-
formed. The Pathology Department of the university hospi-
tal did their diagnostic work at the Research Resources
Center. The estimated use of the EMs follows.

Type of
University electron Daily

organization microscope hours

Research Resources Transmission 6-7
Center Transmission 6-7

Transmission 6-7
Transmission 6-7
Transmission 6-7

Eye and Ear Transmission 12
Infirmary Transmission (note a) -
College of Transmission 6
Dentistry Scanner (note b)

a/An old EM which is ..ot working and may be irreparable.

b/EM not operating due to recent move.
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Other organizations in the Medical Center, not asso-
ciated with the University of Illinois, also have EMs.
Although we did not contact these organizations to ascer-
tain their EM usage, we identified at least the following
numbers of available EMs:

No. of
Organization EMs

St. Luke's Hospital 3
Cook County Hospital 1
Illinois State Pediatric Institute 1
University of Health Sciences/The
Chicago Medical School 2

Total 7

North Chicago VA hospital

The North Chicago VA hospital does not have an EM, and
the hospital is not included in VA's latest 5-year plan to
receive an EM. In the past, both Hines and Lakeside VA
hospitals have provided EM services when needed. We
learned that the Naval Dental Research Institute, in the
same immediate area as the North Chicago VA hospital, has
an EM. The EM unit's supervisor said time was available
on the EM for sharing with the North Chicago hospital.

Madison, Wisconsin

The Madison, Wisconsin, VA hospital has an EM which
will become operational in the laboratory during fiscal
year 1978. The University of Wisconsin Medical School,
affiliated with the Madison VA hospital, has at least
eight EMs. Three instruments in the school's Pathology
Department were used primarily for diagnostic work and
were heavily scheduled. However, five other EM units,
used primarily for research, had time available.

Our review indicated that there is EM time available
elsewhere in the medical school which could help support
the Madison VA hospital's EM research efforts. Also, the
supervisor of the medical school's Pathology Department
said his department's EMs could do a limited amount of the
Madison VA hospital's current diagnostic workload despite
the EMs' current heavy schedule.

In fiscal year 1978, when the Madison VA hospital's
diagnostic EM unit becomes operational, diagnostic
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specimens are expected to increase. The specimens will
come from both Madison and Wood, Wisconsin, VA hospitals.
During the first 3 years of operation the diagnostic EM
workload is expected to be 200 to 250 specimens a year.
However, the Madison VA hospital, when it applied to VA
central office for establishing its own diagnostic EM
unit, projected a potential yearly total of 615 diagnostic
and research specimens. Based on our review of EM utili-
zation in VA, we believe the Madison VA hospital's pro-
jected EM workload may be overly optimistic.

New York

VA Medical District 2, consisting of six VA hospitals
in the State of New York, has four EM units. The Albany
VA hospital has three; the Buffalo VA hospital has one.
The other four VA hospitals in Batavia, Bath, Canandaigua,
and Syracuse, New York, have none. In addition to EMs
located in the two VA hospitals, there are another 63 EMs
in the medical community within the district's geographi-
cal area: 22 in Buffalo, 24 in Rochester, 3 in Syracuse,
and 14 in Albany. According to VA and non-VA patholo-
gists, most of these EMs are used for research purposes.
However, some of the researchers are pathologists and can
do diagnostic work, and could therefore help meet VA's
diagnostic needs.

EM UNITS ESTABLISHED WITHOUT
ADEQUATE PLANNING

VA central office has permitted the establishment and
continued operation of some EM units which have not had
sufficient workloads to justify their existence in certain
VA hospitals. Some EM units were originally purchased
with VA research funds when electron microscopy was a new
and developing procedure, and when no utilization stand-
ards existed either in VA or in the medical community.
Other EM units were purchased for diagnostic applications
in VA pathology laboratories before the present EM program
was developed. Hospitals requested EM units because they
believed the service was needed to complement patient care
and attract highly qualified pathologists for their hospi-
tals.

Plans for EM units have not been formally coordinated
at the national, VA departmental, or VA medical district
levels. Pathology Service officials at VA central office
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said that all planned locations for additional EMs are
tentative and subject to change each fiscal year until
funds have been appropriated. For example, a proposed
plan to purchase an EM unit for the San Antonio, Texas, VA
hospital in fiscal year 1978 was changed to locate the EM
unit at the Loma Linda, California, VA hospital. Assign-
ment of EM units, according to VA central office offi-
cials, is based not on a hospital's formal application for
an EM but on the desire of the VA hospital to have one.
In our view, specific information7 such as workload data
and the identification and availability of nearby facili-
ties already providing the service, should be considered
by VA central office to foster regional planning and to
avoid duplicating and overlapping facilities.

We believe EM units are still being planned and es-
tablished without adequate VA central office review and
control to determine the need for the service. For
example, Pathology Service plans at VA central office, as
of October 29, 1976. called for an EM unit at the Cincin-
nati, Ohio, VA hospital for fiscal year 1979 or later.
The Pathology Service's 5-year plan, dated March 21, 1977,
calls for an EM unit at either the Cincinnati, Ohio, or
Indianapolis, Indiana, VA hospital for fiscal year 1982.
In our review, we determined that the need for an EM unit
at the Cincinnati VA hospital was not justified because
the hospital had an EM workload of only 26 specimens dur-
ing 1976 (see p. 15). Indianapolis VA hospital officials
said they did not want to be considered for an EM unit
because EM work is sent to the affiliated Indiana Univer-
sity Medical School which has nine EMs.
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CHAPTER 3

CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

Some of VA's EM units are underused. From July 1974
to December 1976, 15 of 42 reported diagnostic EM units
examined less than 250 specimens annually--the current use
standard set by VA.

VA central office has permitted the establishment of
EM units in locations without adequately determining their
need. VA has not followed its policy that specialized
medical services, including electron microscopy, he
planned and provided on ! regionalized basis to avoid
duplicating or overlapping these costly medical programs.

Individual VA hospital planning to install EM units
has not been formally coordinated at the national, VA
department, or VA medical district levels. In some cases,such as at the Brooklyn VA hospital, independent planning
of EM programs has proceeded with a lack of overall guid-
ance from or control by VA central office.

We believe that the current practice of assigning
separate EMs to the Pathology Service and the Medical
Research Service, both within VA's Department of Medicine
and Surgery, impedes the most effective use of these
expensive instruments. We believe, also, that VA should
consider involving its medical districts in overseeing
medical research programs so that EM use and distribution
can be more effective and efficient.

RECOMMENDATIONS TO THE ADMINISTRATOR
OF VETERANS AFFAIRS

To improve the distribution and use of EMs within the
VA health care system, we recommend that the Administrator:

-- Direct the Chief Medical Director to make a
systemwide study to determine the feasibility of
establishing joint Pathology Service and Medical
Research Service utilization standards for both
diagnostic and research EMs.

-- Insure continuing compliance with VA regulations to
terminate EM programs when the programs cannot be
justified on the basis of available workload.
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-- Require that VA's EM inventory be updated to
accurately reflect all EMs within the VA health
care system, whether they are being funded by VA
central office, locally, or otherwise.

--Direct that VA medical districts be given more re-
sponsibility for the planning, distribution, and
utilization of both diagnostic and research EMs,
and require formal sharing agreements when this
would make the best use of the medical districts'
resources.

VA COMMENTS AND OUR EVALUATION

In commenting on our draft report (see app. II), VA
did not fully concur with all of our recommendations but
indicated a number of corrective actions it would take.
VA's comments and our evaluation are summarized below.

Establishing utilization
standards

VA concurred with our recommendation to study the
feasibility of establishing joint Pathology Service and
Medical Research Service utilization standards.

Underutilization of EMs

VA said that it has a monitoring procedure in effect
which evaluates the quality and productivity of each EM
unit for diagnostic purposes.

We agree that VA has such a monitoring procedure in
effect, and during our study we noted the progress that
has been made in the EM program as a result of this moni-
toring procedure. As stated on page 10, the percentage
of diagnostic EMs meeting or exceeding the standard of
examining 250 specimens a year increased from 36 percent
in fiscal year 1975 to 64 percent for fiscal year 1977.
VA stated that 14 of the 15 units we considered to be
underused met the productivity standard in effect at that
time (250 accessions per year). We concur that the EM
units met the accession standard. However, in light of
the past performance of the EMs we cited and the new pro-
ductivity standard of examining 250 specimens a year
(which was clarified and implemented by VA on October 1,
1977), we believe the EMs we cited should be closely moni-
tored in the future.
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VA said that the same standards appropriate for diag-
nostic EMs should not be applicable to EMs used for re-
search and that factors other than the number of specimens
examined must be considered. VA said it is aware that the
existing workload criteria does not adequately take into
account the needs of research.

We are aware that there may be some difficulties in
establishing productivity standards for the combined use
of diagnostic and research EMs, so we recommended that VA
undertake a study to determine the feasibility of estab-
lishing such joint utilization standards. VA lacks a
means for effectively monitoring its 54 EMs used for re-
search. We believe that the utilization of all EMs should
be monitored whether they are used for diagnostic or
research purposes.

Update EM inventory

VA agreed with our recommendation to update its EM
inventory. We believe this will strengthen control over
these specialized medical resources.

Responsibility for EM program

VA agreed with our recommendation that more responsi-
bilities could be assigned to the VA medical districts,
but stated that certain responsibilities must be retained
by VA central office. These include (1) the development
of productivity/utilization guidelines, (2) the determina-
tion of total requirements agencywide, (3) the setting of
priorities among medical districts, (4) the final decision
on obtaining new EMs, and (5) the review of all EM activi-
ties to provide a continuing assessment of the total
agencywide picture.

We agree with VA, but we continue to believe that VA
central office could and should involve, to a greater
degree, the medical districts in its decisions for con-
trol, planning, and distribution of electron microscopes.

VA said the final decision to assign an EM unit has
always been based on a number of factors, the interest of
the hospital included. VA said that revised application
procedures were issued in fiscal year 1977 which included
the requirement for planned use as a regional resource
within the medical district, and the endorsement of the
Medical District Executive Council before submission of a
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request to VA central office. We understand that this
procedure will be applicable to EMs used for research as
well as to EMs used for diagnostic purposes, in which case
we agree with VA's action and believe it will result in a
more efficient and effective EM program.
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APPENDIX I APPENDIX I

VA HOSPITALS AND ELECTRON MICROSCOPY

PROGRAMS REVIEWED

Hospitals visited

Medical District 2:
Albany, New York

Medical District 3:
Brooklyn, New York (note a)
New York, New York
Bronx, New York

Medical District 11:
Lexington, Kentucky

Medical District 12:
Gainesville, Florida
Miami, Florida
Tampa, Florida

Medical District 13:
Cincinnati, Ohio (note a)
Cleveland, Ohio

Medical District 15 (note a):
Indianapolis, Indiana (note a)

Medical District 16:
Madison, Wisconsin

Medical District 17:
Chicago (Hines), Illinois
Chicago (Lakeside), Illinois
Chicago (West Side), Illinois
North Chicago, Illinois

a/Has no EM units listed in VA central office inventories.
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APPENDIX II APPENDIX II

VETERANS ADMINISTRATION
OFnct or mT A DMINISTRATO OF VETERANS AFFAIRS

WASHINGTON, D.C. 20420

I APRIL 6. 1973

Hr. Gregory J. Ahart
Director, Human Resources Division
U. S. General Accounting Office
441 G Street, N.W.
Washington, DC 20548

Dear Hr. Ahart:

We have revicwed the February 22, 1978 draft report, "Electron
Microscopes are Still Underused in Hany Veterans Administration Hospitals:
Planning, Distribution, and Control Need Improvement," and will comment on
the recommendations as they appear in the report.

The Administrator of Veterans Affairs should:

--Direct the Chief Medical Director to undertake a
system-wide study to determine the feasibility of
establishing joint Pathology and Medical Research
Service utilization standards for both diagnostic
and research electron microscopes.

We concur in this recoanendation. A study to determine the
feasibility of joint utilization standards for both diagnostic and re-
search electron microscopes (EM's) will be undertaken.

--Insure continuing compliance with VA regulations
to terminate electron microscope programs when the
programs cannot be justified on the basis of avail-
able workloads.

We have a monitoring procedure in effect which evaluates, on
a semi-annual basis, the quality and productivity of each EM unit used
for diagnostic purposes. After a probationary period, programs not
meeting standards will be terminated.

We wish to point out that in Fiscal Year (FY) 1977, 14 of the
15 units considered by GAO to be underutilized met the productivity stand-
ard in effect at that time (250 accessions per yea;). The unit at the
Birmingham hospital did not meet the criteria and the program there is
being monitored closely.

While a productivity standard based on the number of specimens
examined may be appropriate for diagnostic EM's, we do not feel that the
same standards should apply to EM's used for research. In research, fac-
tors other than number of specimens examined must be considered. These
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APPENDIX II APPENDIX II

Mr. Gregory J. Ahart
Director, Human Resources Divisicn

factors include the transiency of the material to be examined, the
unpredictability of the moment when the specimens are available, and
the need for special resolution. We feel the critical factor to be
considered when establishing productivity standards for research
EM's is the hours that the instrument is meaningfully "tied up". by
a project, even if it is not in Actual use but on standby awaiting
a critical and transient specimen. We also feel that any productiv-
ity assessment must take i-to account the variable demand nature of
research for resources as projects go through successive phases.
Hence, standards should be set for an extended period of time. We
are aware that existing workload criteria do not adequately take
into account the needs of research.

--Require that VA's electron microscope inventory
be updated to accurately reflect all electron mi-
croscopes within the VA health care system, whether
t ,-y are being funded by VA central office, local-
ly, or otherwise.

We concur in this recommendation and will update our EM inven-
tory.

--Direct that VA medical districts be given
responsibility for the planning, distribution,
and utilization of both diagnostic and research
electron microscopes, and require formal sharing
agreements when this would make the best use of
the medical districts' resources.

One of the objectives of the medical district concept is to
identify and eliminate unnecessary duplication of services through dis-
trict planning and community sharing agreements. We agree that more
responsibilities can be assigned to the medical districts. However,
certain responsibilities must be retained in central office. These
include (1) the development of productivity/utilization guidelines,
(2) the determination of total requirements Agency-wide, (3) the set-
ting of priorities among medical districts, (4) the final decision on
obtaining new EM's, and (5) the review of all EM activities to provide
a continuing assessment of the total Agency-wide picture.

Under the heading "Electron Microscope Units Established
Without Adequate Planning," the report states that assignrment of EM
units is not based on a hospital's formal application, but rather by
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Mr. Gregory J. Ahart
Director, Human Resources Division

the desire of the hospital to have one. The final decision to assign
an Mh unit has always been based on a number of factors, the interest
of the hospital included. By FY 72, a formal application procedure
was in effect and information pertaining to other EM's in the ilmedia:e
medical comunity was required. Revised application procedures were
issued in FY 77. These include the requirement for planned us.ge as
a regional resource within the medical district, and the endorsement
of the Medical District Executive Council before submission of a re-
quest to VA Central Office.

We appreciate the opportunity to coment on this report.

Sincerely,

Administrator
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APPENDIX III APPENDIX III

PRINCIPAL VA OFFICIALS

RESPONSIBLE FOR ADMINISTERING

ACTIVITIES DISCUSSED IN THIS REPORT

Tenure of office
From To

ADMINISTRATOR OF VETERANS AFFAIRS:
J. M. Cleland Mar. 1977 Present
H. D. Grubb (acting) Feb. 1977 Mar. 1977
R. L. Roudebush Oct. 1974 Feb. 1977
R. L. Roudebush (acting) Sept. 1974 Oct. 1974
D. E. Johnson Ju.ne 1969 Sept. 1974

DEPUTY ADMINISTRATOR:
R. H. Wilson Mar. 1977 Present
Vacant Jan. 1977 Mar. 1977
O. W. Vaughn Nov. 1974 Jan. 1977
Vacant Oct. 1974 Nov. 1974
R. L. Roudebush Jan. 1974 Oct. 1974
F. B. Rhodes May 1969 Jan. 1974

CHIEF MEDICAL DIRECTOR:
J. D. Chase, M.D. Apr. 1974 Present
ar. J. Musser, M.D. Jan. 1970 Apr. 1974
H. M. Engle, M.D. Jan. 1966 Jan. 1970

(40130)
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