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This update of information presented in
OTA’s 1978 report on the computed tomogra-
phy (CT) scanner (129) focuses on four areas of
Government policy: 1) research and develop-
ment, 2) evaluation, 3) regulation, and 4) fi-
nancing. Generally, the policies in these four
areas address issues characterizing the stages of
research, development, and demonstration of
efficacy and safety, diffusion, and widespread
use of medical technology, respectively. These
functions are performed largely by agencies and
programs within the Department of Health and
Human Services (DHHS), as shown in table 1 in

RESEARCH AND DEVELOPMENT

As previously stated, biomedical R&D has
been generously supported by Federal funds.
Nevertheless, Federal investment in the develop-
ment of CT scanning was small. Because CT “is
well beyond the initial stage of development,
Federal support has now largely ended. The last
major CT project funded by the National Insti-
tutes of Health (NIH) ended in April 1978 (22).
It supported the development of a more techni-
cally advanced, ultrafast prototype scanner.
Basic R&D agendas at present reflect the pursuit
of alternative imaging techniques that promise
even greater technical capabilities than CT.
Such new technologies may eventually become

EVALUATION

The available efficacy information on CT
scanning in 1978, OTA found, was inadequate
for the purposes of planning agencies and other
organizations in need of such information (129).
Planning agencies, Professional Standards Re-

chapter 1. 12 The changes that have occurred in
these functions, programs, and agencies since
1978 are discussed below.

I Following the crea tlon of a separate Department oi Education,
the name of what was formerly the Department of Health, Educa-
tlc~n, and ~~’elfare  ( DHEF7’ ~ wa~ c h a n g e d  Ettectlve  Nla}  4, 1 Q80,
the new name IS the Department t>t Health and Human Scrvlces
I DHHS)

‘OTA’s ~rl~lnal report ( 129) describes the involvement of nine
(~t her agenc]e+  (Jr departmcn  t> CIU t +]de  DH E\\r  that were I n v<ll~’ed
I n w~me wav WI th CT \ca  nn I n~.  hl ~l~t  ~verc c<>ncerned  WI t h wicty
~nd radla tt(}n  expo\LI  re. Two  ot these, t h e  Lreterans Admlnlstra  -
tl{~n and the Department (~t Detenw,  purchaw  <canners and pr(~-
vldc wrv Ice>. An update (~1  act I VI tws and po] ]c)e~ Of t hew I w()
a~enc]e~  1> presented I n app. C-. tlt t h IS LI pda t c.

alternatives to, and may even surpass the capa-
bilities of, CT scanning (122).

At this time, there are a number of new imag-
ing techniques evolving that have present and
greater future clinical applications. These in-
clude ultrasound tomography, scintigraphy, dy-
namic and spatial reconstructive CT, and elec-
tronic recording. In addition, there are two new
techniques that will require considerable capital
investment: positron emission transaxial tomog-
raphy scanning and nuclear magnetic resonance
scanning. The latter two applications are de-
scribed in some detail in appendix B.

view Organizations (PSROs), and third-party
payers did not have the information they re-
quired to determine the need for scanners, ap-
propriate standards of use, and appropriate in-
dications for reimbursement, respectively. The
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1978 report on the CT scanner (129) stated:
“The development and diffusion of CT scanners
occurred without formal and detailed proof of
their safety and efficacy . . . Nonetheless, by
1977, efficacy and safety have been more thor-
oughly assessed for CT scanning than for many
other medical technologies at a similar stage of
development and use. The evidence has not
come from well-designed, prospective clinical
trials, but as typical for medical technologies, it
has been obtained from analyses of clinical ex-
perience. ” This summary statement is still gen-
erally valid. The Federal Government must take
a large share of the blame for this situation. Fed-
eral investment in clinical trials of efficacy and
safety has been small (125).

As defined in the original CT report, efficacy
is more than a simple consideration of benefits.
No technology is beneficial in the absolute. It is
beneficial only when used in an appropriate
manner—for a defined population, for a given
medical problem, under certain conditions of
use, and for a specified outcome(s) (125). Deter-
mining efficacy thus becomes a matter of deter-
mining indications for use, stated in terms of all
four of these criteria. The task is a formidable
one.

For a diagnostic technology such as CT, eval-
uating these benefits can become very compli-
cated, depending on the type of impact specified
(125). For example, should a diagnostic device
be evaluated for its impact on diagnosis, on
treatment, or on patient outcome (13,61)? Most
of the available evaluations of CT scanning are
limited to evaluations at the levels of technical
capability and diagnostic accuracy. Few address
diagnostic and therapeutic impacts. Fewer still
are available that attempt to determine efficacy
in terms of patient outcome (102,181,185,186).
The focus of research is often on the methods for
going about the task of evaluation (27,173,185).
There has been little Federal initiative to under-
take or support such evaluation of efficacy of
CT scanning (60,181). Little information that in-
dicates in a definitive way either appropriate
uses or the benefits of use beyond diagnostic ac-
curacy has been forthcoming (32).

Available information regarding the efficacy
of CT scanning is much more conclusive for

head than for body scanning (92,93), and it is
generally acknowledged that efficacy is much
better established for the former (3). As yet,
there are insufficient numbers of adequate stud-
ies or patterns of use available to ascertain in
full the proper indications for CT body scanning
(167). However, it should be noted that body
scanners are able to perform head scans whose
quality is at least as good as that of head scan-
ners. To the extent that a body scanner is used
to scan heads, its usefulness may be said to be
more firmly established.

There have been numerous evaluations enun-
ciating the comparative benefits of CT and
other diagnostic modalities for specific clinical
indications in the case of head scanning (19) and
for certain anatomical regions in the case of
body scanning. CT of the head has been found
to perform favorably in comparison with sev-
eral neurodiagnostic procedures and to have
partially supplanted the use of some of these (4).
Body scanning capabilities have most often been
compared to ultrasonography, but have not al-
ways been found to be decisively superior ( 1,2).
To a large extent, the inconclusive efficacy

status of body scanning is a function of the
many more possible clinical indications and
organs to which computed body tomography
may be applied, as well as the large number of
alternative imaging and other diagnostic tech-
nologies with which it must be compared (167).
In addition, any physician or institution has a
limited number of patients with a specific condi-
tion, and outcome data are generally lacking in
all medical care (125).

To complicate matters further, a more impor-
ant question now emerging is when to use CT
scanning vis-a-vis other modalities rather than
whether or not to use it at all. Evaluations of ef-
ficacy that compare the benefits of applying one
technology to those of another for a given prob-
lem can provide information that will enable ef-
ficient, as well as efficacious, application for
these technologies (184). To this end, the objec-
tive of comparative evaluation should be not
only to determine whether one modality can
supplant or replace another, but also to deter-
mine whether, when, and how the modalities



might be used in a complementary way to
achieve even greater benefit and efficiency.

Even if there were available efficacy informa-
tion for CT scanning that was complete ac-
cording to the criteria of application, benefit,
relativity, and complementarily, the question
would remain as to whether planners, PSROs,
and third-party payers would then have the in-
formation they need to make decisions required
of them. The decisions made by planning agen-
cies and PSROs should be in keeping with their
triple mandate to contain the cost of medical
care while simultaneously assuring quality and
access. For third-party payers, the availability
of even the best efficacy information may ad-
dress only the problem of reimbursement for in-
efficacious procedures and technologies. The
important policy question is whether it is possi-
ble to encourage a choice between competing al-
ternatives or develop methods to assure com-
plementary uses of them based on diagnostic
superiority.

An idea gaining prominence is that the needs
of decisionmakers in these agencies and pro-
grams can be met by information from eco-
nomic evaluations, perhaps in the form of cost-
benefit analyses (CBAs) or cost-effectiveness
analyses (CEAs). The momentum in the re-
search community toward these formal analytic
techniques is based on the premise that the tech-
niques of CEA/CBA can contribute to achieving
cost-containment objectives—an assumption
that may be untenable. Countering this op-
timism is a growing body of skepticism re-
garding the potential use and usefulness of these
economic analyses (127). Nevertheless, the new
National Center for Health Care Technology
(NCHCT) (see below) has a specific mandate to
develop such information.

Review of the cost impact literature of CT
scanning reveals a myriad of approaches to eco-
nomic evaluation (20,50,51,54,55,89,187), few
of which offer real assistance to planners, uti-
lization review groups, or third-party payers
faced with resource allocation decisions (180).
To date, the bulk of most economic evaluations
of CT have been analyses of costs of CT scan-
ning only or of the impact of CT on diagnostic
costs (180). Still, CT scanning is probably the

medical technology which has been most often
subjected to economic evaluation, and specifi-
cally, to so- called CEA/CBA.

The difficulties in applying CEA/CBA to
medical technologies in general are well doc-
umented (127). But applications to diagnostic
technologies present even more difficult prob-
lems (183). In the application of CEA/CBA to
any technology, there are tremendous problems
in estimating both costs and benefits (or effects).
The ability to conduct the CEA/CBA  is depend-
ent on (among other things) the availability not
only of good cost estimates, but also of valid
efficacy studies which are the basis for quan-
titative estimates of benefits (183). This method-
ological role underscores the need to develop
scientifically based efficacy information. Lack
of such information greatly exacerbates the
methodological difficulties of any analyses at-
tempting to rationally compare costs and out-
comes. The inclusion of CEA in the mandate of
the new NCHCT is appropriate, but high expec-
tations regarding its contribution to policy ob-
jectives may not be, owing both to a continued
lack of adequate efficacy and effectiveness in-
formation and to the other unanswered ques-
tions concerning the methodological validity of
the analyses themselves and their usefulness in
decisionmaking.

Despite these complications, well-designed
studies are possible. The relative paucity of
scientifically derived efficacy information per-
sists, and repercussions continue to be felt by
the affected agencies and organizations. Some
changes along the lines of proposals contained
in OTA’s 1978 report regarding efficacy have
been made. The most promising of these is the
legislation authorizing NCHCT. Newly man-
dated by the Health Services Research, Health
Statistics, and Health Care Technology Act of
1978, 3 this fledgling organization has now been
in operation a little less than 2 years. The effects
of this organization lie in the future, however,
because staff and resources so far have been
limited.

The mandate of NCHCT is a broad one, re-
lating in some fashion to most technology-
—

3Health  Serz~ ices Research, Health  Statistics, a}~d Health  Care
Tec-hnology Act  of 1978 (Public Law 95-623).



related issues and activities within DHHS. As of
October 1979, CT scanners were 1 of 16 tech-
nologies on the NCHCT list of priorities for
assessment. One of NCHCT’s most important
authorities, however, is its responsibility to rec-
ommend to the Health Care Financing Admin-
istration (HCFA) what technologies should or
should not be reimbursed by the Federal Gov-
ernment. This determination is to be made pri-
marily on the basis of available information re-
garding the safety and efficacy of the technol-
ogy. This formal link between safety and ef-
ficacy information and reimbursement decisions
realizes one of the proposed options presented in
OTA’s original CT report (129) (see app. A).
In this advisory capacity, NCHCT formally
assumes the function previously served by the
now defunct Office of Health Practice Assess-
ment (OHPA) in the Office of the Assistant
Secretary for Health (OASH). To date, the
limited staff and resources of the Center have
been primarily devoted to answering inquiries
from HCFA regarding these reimbursement de-
cisions (177). However, NCHCT has a specific
mandate to develop information on efficacy,
safety, and cost effectiveness.

A second development relating to evaluation
efforts at a Federal level is the series of consen-
sus development conferences being sponsored
by the Office for Medical Applications of Re-
search of NIH. These meetings convene over a
particular technology or disease category and
attempt to reach a consensus judgment regard-
ing efficacy and appropriate conditions of use.
These conferences provide a forum for bringing
together representatives of the academic and
practicing medical communities. The outcome
represents a consensus falling on a middle
ground between analyses of clinical practice and
scientifically derived evidence from clinical
trials of efficacy and safety. The first of these
conferences was held in September 1977. Alto-
gether, 12 were held in 1977 and 1978, and 28
had been held by October 1980 (58). Both CT
head and body scanning are on the conference
agenda. The first consensus conference on CT
will focus on CT scanning of the central nervous
system and is scheduled to be held in 1981.

The consensus development conference
planned for CT scanning will be jointly spon-
sored by NCHCT and NIH. The Center’s re-
sponsibility will be to provide cost-effectiveness
information, while the responsibility of NIH
will be to provide the medical and technical
evidence. The conference on CT scanning will
be one of the first that will include cost-
effectiveness information (131). What sort of
cost information NCHCT will supply, however,
remains to be seen.

Because scientific evidence, clinical experi-
ence, and expert opinion regarding the use of
CT are fragmented, and because practitioners
and policy makers have had an immediate need
for efficacy information, various scientific orga-
nizations, professional medical societies, and
peer review groups have reviewed and weighed
the available evidence (see app. D). Several
have reached a consensus and issued formal
policy statements on appropriate applications of
CT in medical practice. For example, in 1977,
the Institute of Medicine (IOM) published a list
of indications for appropriate use of CT scan-
ning of the head and body as part of a policy
statement (116). In July 1979, part of this list
was updated and augmented by the Society for
Computed Body Tomography (SCBT), which
published a list of indications for extracranial
(other than brain) applications of CT (164). In
September 1979, the American College of Radi-
ology (ACR), the professional organization of
radiologists, issued a formal policy statement on
CT scanning which concluded that the diagnos-
tic efficacy of CT is no longer in question and
cited six roles for CT scanning in medical prac-
tice (10,11). These roles were offered as a
general guide for use of CT, while the specific
clinical areas and indications for CT scanning
were left to be determined locally by hospital
medical staffs or other recognized peer review
groups. Also the Radiological Society of North
America held a convention in November 1979,
at which papers documenting new uses of CT in
clinical practice or reviewing evidence of es-
tablished clinical uses were presented and dis-
cussed (134). These mechanisms are critically

important to the practicing medical community



in establishing the role and application of CT
scanning in medical practice.

It is critical to develop some form of informa-
tion that addresses the issue of resource alloca-
tion underlying all policymaking. From the
planner’s perspective of allocating resources, the
important question is not simply whether the
procedure or the technology producing it is jus-
tified on the basis of its having some efficacy, or
even whether its introduction and use might
raise or lower total health care costs: It is how
the diagnostic capability should be used in the
practice of medicine (180), Only by being able
to identify which patients should receive a pro-
cedure during their treatment is one able to
know whether there is too little or too much CT

capacity to meet the needs of any community.
This requires balancing benefits and risks (125).
Similarly, evaluations of CT, whether economic
or some other type, should be able to address
the incentives toward excessive use that char-
acterize current reimbursement policy. Present
methods of reimbursement decisionmaking pro-
mote the use of additional technologies and
procedures—not tradeoffs between them (184).
Evaluations that could identify when, if at all,
CT should be used in the diagnostic evaluation,
treatment, or monitoring of a given patient
could provide the necessary information to
enable reimbursement policy to encourage the
most efficient—as well as the most efficacious—
use of technologies in patient care.

REGULATION OF EFFICACY AND SAFETY

Somewhere between the policy areas of eval-
uation and regulation lie the medical devices
program and the radiation safety program ad-
ministered by the Food and Drug Adminis-
tration (FDA). At the time of OTA’s original CT
report (129), FDA regulated CT scanners to en-
sure minimum radiation exposure with an
equipment standard and it was beginning to im-
plement the enabling Medical Devices Amend-
ments of 1976.4 Under the Medical Devices
Amendments, CT will be categorized as a class
11 device, which means that CT scanners will be
required to meet specified technical perform-
ance standards. These standards have been
developed by the Bureau of Radiological Health
(BRH) within FDA. By virtue of an interbureau
agreement with the Bureau of Medical Devices,
BRH assumed the lead role in FDA for all
radiological devices as of April 1979 (18,189).
Safety of radiological devices is also regulated
by FDA through BRH, as described in OTA’s
1978 report (129). CT scanners became subject
to the 1974 performance standard that applied
to diagnostic X-ray equipment. Since 1976, BRH
has been in the process of developing amend-
ments to the general X-ray performance stand-
ards to include criteria specific to CT scanners.

In March 1978 and October 1978, draft amend-
ments were sent out for comment. The final
analysis of comments has been completed, and
final rules are expected to be published in 1981.

These amendments to the X-ray standard will
be the first performance standards written spe-
cifically for CT scanners. The amendments pri-
marily address radiation safety of CT systems
and require information on the imaging per-
formance and radiation dose to be provided to
purchasers (86). Image information from a
given CT system is proportional to the radiation
dose. With a particular CT system, slower scan
time results in both a higher radiation exposure,
as well as a better image. In addition, it is gen-
erally true that increased radiation provides
more image information.

The amount of radiation to which the patient
is exposed is partially dependent on how the
clinician using the scanner specifies certain
variables such as scan time. Usually this is deter-
mined by the clinician’s preference. There is
sometimes a tendency to opt for more image
information at the expense of a higher dose of
radiation (129). Another problem found was
that because of the complexity of CT equip-
ment, there is potential (through suboptimal



performance) for obtaining a poor quality im-
age even at a higher close of radiation (86).

The proposed amendments require informa-
tion concerning the absorbed dose delivered by
CT systems to a standard phantom (a test ob-
ject) and the imaging performance correspond-
ing to this dose, within the normal range of sys-
tem operating conditions. This information will
help to estimate the relationship between dose
and imaging performance. However, the clini-
cian will continue to be expected to exercise pro-
fessional judgment in selecting conditions of op-
eration of CT scanners.

It is difficult to summarize available informa-
tion on radiation dose from CT scanning. Max-
imum doses from a number of systems and
under a number of conditions of operation were
recently examined and were found to range
from less than 0.5 rad to almost 10 rad for a
single scan (158). As noted by the investigators,
however, “All of the systems are capable of
alternate conditions of operation which will
result in different doses than those reported
here, many of them significantly larger. ”

DIFFUSION AND UTILIZATION

Diffusion

This area of policy has been the site of the
greatest controversy over CT scanning during
the last several years. Contention has sur-
rounded the health planning law, 5 certificate-of-
need (CON) review mandated in that law, and
the National Guidelines for Health Planning. b

Although it is difficult to say which, if any, of
these have had an impact on the rate of diffusion
of scanners, and/or the current aggregate sup-
ply of CT scanners, the most heated debate has
focused on the standards pertaining to CT that
are set in the national guidelines.7

— —
5Health Pla?lning  and Ri’sources Development Act of 1 9 7 4

(Public Law 93-641 ).
‘National Guidelines for Health Planning, Federal Register,

Mar. 28, 1978, p. 13040.
‘As noted in OTA’s 1978 rt~port  (129), section 1122 of the Social

Security Act gave many States the authority to review capital ex-
penditures over $100,000. This mechanism was available begin-
ning in 1972 and was used by a number of States early in CT scan-
ner diffusion. However, 1122 reviews are being replaced by the
CON process. Now 36 States have CON laws.

The language of the Medical Devices Amend-
ments of 1976 specifies assurance of effective-
ness, but this is apparently used as a synonym
for efficacy. FDA approaches efficacy from a
rather technical standpoint. It interprets its
charge as one of assuring that the products sold
in the marketplace are safe and technically
capable of their professed abilities. It does not
interpret or perceive its purpose as being one of
determining how, and under what conditions,
those products are to be applied by practi-
tioners. FDA has supported research related to
efficacy and safety of CT scanners. A survey of
the system performance of CT scanning in
selected U.S. hospitals has produced data for
developing dosimetry standards and technical
specifications of scanner performance (157,1.59).
FDA has also awarded a contract that will eval-
uate utilization of CT head and body scanners.
Survey items on its impact on diagnosis and
therapy relating to management and patient
outcome have been included to examine clini-
cian perspective and motivation (30).

The National Guidelines for Health Planning
have been controversial since their inception,
following the enactment of the Health Planning
and Resources Development Act of 1974 (117).
The guidelines established standards for 11 tech-
nologies which were to be used by local health
systems agencies (HSAs) and State health plan-
ning agencies in reviewing and approving ap-
plications for capital expenditures by hospitals
of greater than $l50,000. Published in Septem-
ber of 1977,9 the first public request for com-
ment elicited more than 50,000 responses, most
of which protested the proposed standards.
Several months of deliberations ensued. A re-
vised set of guidelines was issued in January o f

“The use of th]s term is not intended to be negative. The Impact
(d the discussions and documents described below to promote
learning and mutual understanding ot the Issues on the part of all
parties must be recognized and valued.

“National Guidelines for Health Plannlng,  Advance Notice of
Proposed Rulemaklng,  Federal Regi.;ter,  Sept. 23, 1977, VC1. 42, p.
48502.



1978, and a set of standards for nine technol-
ogies became official in March 1978. 11

The three standards set forth in the section of
the National Guidelines for Health Planning
pertaining to CT scanners (see app. E) are as
follows:

1.

2.

3.

A computed tomographic scanner (head and
body) should operate at a minimum of 2,500
medically necessary patient procedures per
year, for the second year of its operation
and thereafter.
There should be no additional scanners ap-
proved unless each existing scanner in the
health service area is performing at a rate
greater than 2,500 medically necessary pa-
tient procedures per year.
There should be no additional scanners ap-
proved unless the operators of the proposed
equipment will set in place data collection
and utilization review systems.

The current round of debate was instigated by
a request for comment and recommendations
concerning the existing guidelines for CT scan-
ners. In issuing the final rules, DHHS had made
it clear that the newly established standards
would continue to be open to discussion and
suggestions for change. In keeping with its com-
mitment, on March 23, 1979, almost 1 year after
the guidelines had become effective, the Depart-
ment issued a public call for comment on the
standards for CT scanners. 12 The notice was
prompted by recognition of the fact that because
CT scanning is a rapidly changing field, new de-
velopments, experience, and data may have
emerged since publication of the original stand-
ards just a year earlier that might provide a
basis for altering that standard.

Comments and suggestions received in re-
sponse to the notice have been considerable and
reflect the divergent opinions of various interest
groups. Among the suggestions have been in-
creasing or lowering the number of patient pro-
cedures required; developing a population-
based standard for determining need; use of a

‘“h’at]onal Guidelines for Health Planning, Proposed Rule-
maklng,  Federal  Register, Jan. 20, 1978, VO]. 43, p, 3056.

] ‘See footnote 6, p. 32.
I l~otlce  0[ Request  for Comment on the CT Scanner GuidelmeS

of the National Health Planning Gu]dellnes, Federal Register Mar.
23, 1979, VOt. 44, p. 17760.

weighting formula; further specification of cir-
cumstances for adjustments; no change in the
existing standard; elimination of the quan-
titative target; and elimination of the standard
from the national guidelines (72,98,99,100,108,
109,135,168).

The request for comment renewed a vigorous
and intense debate over the CT standards
(52,112). Responses focused on the question of
whether there is sufficient evidence to suggest
the need for changing the single quantitative
standard of 2,500 patient procedures per scan-
ner per year. In general, the response from pro-
viders and private associations (including man-
ufacturers) has been that the target levels are
unrealistically high. In support of this position,
new evidence from a national survey of CT
capacity sponsored by the National Electrical
Manufacturers’ Association (NEMA) was pre-
sented which found that 61 percent of the 441 in-
stallations surveyed could not meet the existing
standards (82). The response from planning
agencies, on the other hand, has been the op-
posite, i.e., that the target levels may be too
low, but in any case are not unreasonable (97).
The experiences of HSAs that had established
standards higher than the 2,500 scans per year
were brought to bear on their case.

Several months of deliberations ensued over a
wide range of options for change suggested in
public comments (36). On September 13, 1979,
DHHS proposed changes that would provide in-
creased flexibility in the standard to take into
account the proportion of head and body scans
and double studies13 performed, and would en-
sure that access to necessary CT services is
maintained (139). Commitment to further study
of alternative weighting approaches was also
recommended. However, no change in the
quantitative target of 2,500 procedures was rec-
ommended at that time.

Considerable support for the incorporation of
a weighting scheme in the guidelines had been

I JThe term “double study” refers to a series of two CT examinat-
ions consisting of an unenhanced  study, followed by an enhanced
study. An enhanced study is one in which [one of several) contrast
agents is administered to the patient prior to the examination, the
objective being to obtain a clearer image of an abnormality. The
improvement in diagnostic information resulting from this pro-
cedure has been debated (129).



expressed in the comments; no fewer than 33
different weighting formulas and sliding scales
had been suggested (8). The HECT formula
(Head Equivalent Computed Tomography
Unit), based on results of the capacity survey
and proposed by NEMA, received the most
vigorous and consistent promotion (35,171).
While the concept of a weighting approach
found widespread support, the lack of consen-
sus on the specifics argued that mandating the
use of any one approach would be premature.
As a next step, DHHS initiated efforts to eval-
uate alternative weighting approaches in
selected areas (111).

With respect to the addition of provisions for
increased flexibility, the reaction to the pro-
posed changes was generally supportive both
from planners, and from providers and private
associations. However, while planners con-
curred with the need for further study of
weighting approaches, NEMA and ACR pro-
tested this recommendation, arguing that there
was already sufficient evidence on which to base
a weighting system. The recommendations for
increased flexibility prepared by the Health Re-
sources Administration (HRA) and approved by
the Subcommittee on National Guidelines,
Goals, Standards, and Priorities of the National
Council for Health Planning were sent to health
planning agencies by DHHS, In November
1980, HRA was in the process of preparing
revised standards that would incorporate a
weighting formula. Such a standard must be
published for comment in the Federal Register
first, but it could be functioning by some time in
1981.

Other developments regarding the Federal
regulation of diffusion of CT scanners took
place on April 25, 1979. ’4 On that date, BHP of
HRA issued interim regulations regarding re-
views of proposed capital expenditures for CT
services under the capital expenditure review
program of section 1122 of the Social Security

terim Regulations, Federal ii egister, Apr. 25, 1979,  vol. 44, p.
24428.

I ~ ~oc-ltl~  S[,(-lJ  rl tv A ~~t~~~ldl~l~>~l  ts of 1972 ( I]ubllc  Law 92-603), sec.

221, Llmltatl{]n  on Federal Partlclpatlon  for Capital Expenditures,
1972.

view program of the Health Planning and Re-
sources Development Act (see app. I). Expan-
sion of the 1122 review authorities was brought
about by concern on behalf of DHHS over the
appearance of head scanners in 1978 that were
being sold at prices well below the threshold
figure for review of $100,000 (74). The reg-
ulations were changed to cover any CT scanner
under a “change in service” review trigger. The
other target of amendments to both CON and
1122 regulations was the growing market for
mobile scanners: According to OTA data, the
number of mobile scanners doubled (from 7 to
14) during 1978. The potential market for mo-
bile scanners appeared to be great because CON
regulations did not yet cover mobile units. Fur-
ther, the anticipated change in medicare reim-
bursement policy to cover scans performed on
mobile units was expected to make the purchase
of the units even more attractive and to increase
sales significantly. Consequently, it was felt that
mobile scanners should be subject to the review
process (74).

There was limited public reaction to the April
25th issuance, but as was the case during the
controversy over the guidelines discussed
above, there was protest from individual pro-
viders, provider associations, and manufac-
turers of CT equipment, and support from
many local and State health planning agencies
(74). Objections to the additional restrictions on
the purchase of CT equipment focused on the
belief that the regulations were yet another ex-
ample of overregulation of the CT scanner as
the “scapegoat’ -unfairly singled out when
other hospital equipment more costly than CT
scanners was not subject to review.

The changes in the regulation of capital ex-
penditures under 1122 also specified the review
of proposed changes in CT “services” (in con-
trast to CT equipment), the implication being
that replacing a dedicated head scanner with a
body scanner and/or upgrading existing equip-
ment is now subject to review. Under CON,
such changes have always been regarded as new
services and have therefore been subject to
review. One outcome of the “rush” for scanners
in 1975 was that scanners purchased at that time
have since been outmoded by total body scan-



ners with markedly improved scan time and im-
age resolution. The updating and replacement
of CT units within these health facilities has
become an issue of great concern for providers
as new generations of scanners have become
available.

Taken together, the new rules promulgated
might be interpreted as concrete evidence of the
increasing emphasis placed by DHHS on the ob-
jective of cost containment—possibly at the ex-
pense of access and quality of care concerns.

The final change occurring in 1979 with the
potential for affecting the diffusion and, more
importantly, the distribution of CT scanners
was the enactment of new amendments to the
Health Planning and Resources Development
Act of 1974. Those amendments were signed
into law in September 1979.16 Under the provi-
sions of the 1974 law, all major capita I expendi-
tures by physicians for out-of-hospital settings
were exempt from CON review (37). OTA, in
its CT report of 1978 (129), cited this exemption
as one of the greatest weaknesses in the original
planning legislation. At that time, OTA pro-
posed expanding regulations to cover all pur-
chases of major medical equipment regardless of
setting or ownership (see app. A).

The 1979 amendments only partially address
this weakness. The health planning law now re-
quires State review and approval of equipment
outside hospitals, regardless of ownership or
physical location, if the equipment is to be used
to provide services for hospital inpatients. This
amendment represents a compromise resolution
from the 1978 Senate bill, which had required
certification for all major medical equipment
purchases irrespective of ownership or setting.
It is aimed at the loophole in the previous law
whereby physicians could make a private pur-
chase of a scanner for a hospital that might
either have applied and failed to win approval
or wished to avoid the CON process entirely,
and then could locate that scanner in the
hospital setting.

While the above amendment extended CON
review beyond purchases by health facilities

(i. e., hospitals), another amendment to the law
resulted in the exemption of certain health main-
tenance organizations from the CON review
and approval process.

Finally, the new law includes a preemption
provision barring States from passing CON
laws that are more stringent than the Federal
statute after September 30, 1982. At last report,
seven States had broader certification require-
ments than Federal law stipulates (130).

Overall, the new health planning law added
limited new regulatory authority, and it post-
poned the date (January 1980, set in the 1974
law) for a pending cutoff of certain Federal
funds to States that had not yet enacted man-
dated CON programs by that date (71). Cur-
rently, only 36 States have enacted CON laws
(73,161).

The major gap in the health planning law re-
mains, and what was intended to partially close
an existing loophole in the law affecting the dif-
fusion of scanners may have a perverse effect on
the distribution of scanners. Under the old law,
CT scanners owned by physicians but operated
in hospitals may have skirted CON review, but
they were at least more accessible to the com-
munity in these settings than in private offices.
Hospitals have always had a more difficult time
purchasing scanners than private physicians
have. The new amendments, leaving them with
one less option, however, place hospitals at an
even greater disadvantage.

Thus, the price exacted by curtailing the dif-
fusion of scanners (i.e., the aggregate number of
scanners) may possibly be increased institu-
tional maldistribution of scanners: The law now
favors not only private purchase, but private lo-
cation of scanners as well. This is another exam-
ple of the preeminence of the cost-containment
objective—possibly at the expense of access and
quality of care concerns—found in Federal poli-
cies toward the diffusion of CT scanners. It is
little wonder that the debate over the guidelines
is long and loud and hotly argued by those par-
ties that are subject to them.

To summarize, the emphasis on cost-contain-
ment objectives may be to omit other important
considerations such as access, medical effec-



tiveness, equity of distribution, and safety, as
well as other (besides capital) costs. This is not
to suggest that the emphasis on cost contain-
ment in the case of CT is unwarranted or that it
necessarily should be lessened, but is to suggest
that these other considerations should not be
sacrificed (either unwittingly or intentionally) in
restricting the deployment of scanners in the
name of cost containment. Such policies may
strike particularly at the poor and underpriv-
ileged (14). The tradeoffs between containing
costs on the one hand and assuring access and
quality on the other should be made explicit,
and a better balance struck between them. In
keeping with the statutory mandate of the
health planning program, it is critical to rec-
ognize a much broader set of indicators than
cost moderation in estimating the impact of
planning and regulatory activities on the de-
ployment of CT scanners.

Utilization

The history of coverage of CT scanning by
publicly funded third-party payers has been one
of increasing expansion, but it also is the first in-
stance of a policy decision by HCFA to withhold
reimbursement payments for a particular new
procedure pending evidence of efficacy (184).17

Eligibility for reimbursement of CT scans
through the medicare program administered by
HCFA has always been restricted by the type
and manufacturers of scanners used, and to a set
of conditions deemed appropriate for use. Scans
of the head, when performed on an EMI, Ltd.,
head scanner, have been reimbursed since Sep-
tember 1976 (103, 129).

——-
‘“Pr}vate  third-party payers have exhibited similar kinds of pol-

icy declslons  with respect to CT  that have also been precedents.
Blue Cross and Blue Shield, (or example, has kept a list of pro-
cedures and services (such as gastric freezing) that are widely
agreed to have no medical benefit, and for which they do not reim-
burse. Blue Cross and Blue Shield also withheld payments for CT
scans for some time, and it was that insurance company who re-
quested the study on CT scal\ning  that resulted in the first pub-
lished concensus  on indications for CT scanning (116). The in-
fluence of the private sector on the acceptance of CT scanning in
medical practice is, therefore, -ecognized as being significant but is
not the focus of this discussion. The potential for leverage on dif-
fusion and practice patterns tk rough private sector health insurers
warrants further investigation

Scans of the body, however, have been reim-
bursed only since August 1978 (103). Under the
“reasonable and necessary” clause of the Social
Security Act authorizing medicare payments
(118), HCFA alread y had a mechanism for
denying payment for clearly antiquated pro-
cedures. Based on a broad consensus that the
procedures were not useful, rather long lists of
such procedures were sent to medicare in-
termediaries. Using this same clause, medicare
denied payment for body scans for almost 2
years, pending study and recommendation by
the now defunct OHPA in OASH for reimburse-
ment of certain indicated body scans (184). In
January 1978, OHPA made its determination
(107). Eight months later, medicare began reim-
bursing for certain body scans in addition to
head scans, based on detailed medical indica-
tions for scanning.

Until April 1979, reimbursement for both
head and body scans was limited to scanners in-
stalled in a fixed location. But again, based on
the findings of a 15-month study carried out by
OHPA, that Office recommended in June 1978
that scans done on mobile scanners also be reim-
bursed (105). Fourteen months later, coverage
was extended to scans done on mobile units
(104).

Increasingly, the areas of reimbursement pol-
icy and planning are being tied together. For ex-
ample, medicare instructed its intermediaries in
1979 to pay for scans from mobile scanners only
if they have been approved by CON review
(104). The regulations discussed above regard-
ing reviews of proposed capital expenditures
under section 1122 of the Social Security Act
also state that denial of reimbursement under
the medicare, medicaid, and maternal and child
health programs may be the penalty for capital
expenditures that fail to conform with the
review plans, standards, and criteria.

Other, more subtle disincentives concern lev-
els of payment. In August 1978, HCFA in-
structed its carriers by letter (intermediary letter
No. 78-38) that services on CON-approved
scanners would be reimbursed at cost, while
services on scanners without approval (e. g.,
those in private physicians’ offices or those
located in hospitals but owned by physicians)



would be subject to ceilings. Mobile scanners
not owned by hospitals would also be subject to
ceilings. These changes were in part an attempt
to counter reimbursement incentives toward the
purchase and use of scanners outside the plan-
ning review and approval process (106). How-
ever, in March 1980, in a case in South Carolina
(Starns v. Harris), a U.S. District judge enjoined
HCFA from continuing the policy based on its
having been promulgated without due process.
Rather than appeal, HCFA announced its inten-
tion to reissue the policy and make it applicable
to other expensive technologies as well.18 The
proposed rule should be published in the Federal
Register within a year.

Besides being linked to planning policies, re-
imbursement policy is also being increasingly
tied to evaluation policies. HCFA now has ac-
cess to an institutionalized resource in the newly
mandated NCHCT and its functions to which it
may direct reimbursement inquiries regarding
efficacy of medical technologies and their ap-
plications (133). OTA’s 1978 report (129) previ-
ously proposed that rates of reimbursement be
based on efficient use of technologies and that
the payment system be fundamentally restruc-
tured to encourage providers to perform and use
services efficiently (see app. A). To the extent
that NCHCT can develop cost-effectiveness in-
formation, HCFA will be better able to translate
it into a structure that might promote cost-
effective physician behavior. Whether the infor-
mation will be developed and, if so, whether it
can be translated into effect through reimburse-
ment policies remains to be seen. A recent OTA
assessment (127) examined some of the dif-
ficulties of applying cost-effectiveness tech-
niques in reimbursement. In addition, there is a
possible ethical question involved in with-
holding a service or procedure on the basis of
the question, is it worth its cost? rather than on
the question, does it confer a health benefit? The
use of such a criterion in providing services for
only that part of the population receiving pub-
licly financed health care has obvious ethical
ramifications that might cast doubt on the de-
sirability of reimbursement policy based on it.
—

“Medicare Program; Reasonable Charge Llmitatlons,  Fedcru/
Register, May 29, 1980, VO]. 45, p. 36100.

Finally, one of the major expressions of Fed-
eral policy toward the use of medical services,
including CT scanning, is the PSRO program es-
tablished by law in 1972.19 PSROs are separate
and independent organizations covering almost
200 areas of the country. Each PSRO must be
substantially representative of all practicing
physicians in an area. The program operates by
setting standards and criteria for the desired
level and quality of medical services and by
evaluating against these standards the services
actually provided. This process is designed to
ensure that payment will be made only when
services are medically necessary.

OTA’s 1978 report on CT scanners (129) de-
scribed the PSRO program in detail, and that
material is not repeated here. The only major
change that has occurred since 1978 that could
affect CT scanning is that the national PSRO
program distributed draft screening criteria for
body and head CT scans on February 22, 1979
(160). These criteria, which were developed
by the American Association of Professional
Standards Review Organizations, reflect the
lack of well-validated information on efficacy
and appropriate use of CT scans (see app. D).
The body criteria are taken virtually word for
word from the IOM report of April 1977 (116).
In July 1979, SCBT published a list of indica-
tions intended to “clarify, update, and augment
the indications published in the April 1977 pol-
icy statement of the Institute of Medicine” (164).
Thus, by the time the PSRO draft guidelines
were beginning to be applied, the body criteria
were out of date, according to the most expert
group dealing with the subject. (The National
Professional Standards Review Council, recog-
nizing this problem, suggested to potential users
that the criteria should be reevaluated at least
every 6 months and updated if necessary. ) This
is not to judge the validity of the recommenda-
tions themselves, since they were based largely
on clinical experience, and not on well-designed
studies.

By October 4, 1979, eight PSROs had com-
pleted medical care evaluation studies on CT
scanning (188). Four others were carrying out or

‘* SC>cIal  .+cur~~y An~c)~dmLIHts  of 1’472 (Publ]c  Law 92-b03  ), sec.
301.
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planning CT scan review at that time. On May
28, 1980, OTA staff visited one of the PSROs
that was studying CT head scanning. The draft
review criteria had been used by that PSRO to
produce a list of 21 criteria justifying CT head
scans, arrayed in order of importance (see app.
D, exhibit 4). The first eight criteria related to
evaluation of suspected or previously known
diagnoses, the next eight related to abnormal
physical findings, and the next five related to
symptoms noted on a medical record when no
suspected diagnosis was listed. Only 8 of 427
scans the PSRO reviewed did not meet these
criteria. Of these 427, however, 58.3 percent
yielded negative results. The PSRO concluded
that CT head scans were used judiciously in that
region.

There are numerous reasons that this PSRO’s
conclusion cannot be supported. One is that the
indications written in medical records as indica-
tions for procedures are known to lack validity.
Secondly, the indications are broad and general
enough so that almost any patient would qual-
ify (one of the criteria is simply “headache”).
But perhaps most important is that the criteria
have not been firmly connected to evidence of
efficacy. The truth is that it is not known in that
PSRO area, or in any other, whether the CT
head scans are done judiciously. What can be
observed is that PSROs deal primarily with ex-
treme cases, and thus cannot be expected to
have a great impact on the utilization of any

procedure that is accepted by the medical com-
munity. In the absence of scientific efficacy in-
formation, existing practice may become the
standard of practice-whether or not it is

“appropriate. ” Established patterns have the
habit of lingering in medical practice even after
such time as efficacy information becomes
available (60).

An interesting pilot project is attempting to
use evidence of efficacy of an X-ray procedure,
pelvimetry, to significantly reduce the use of X-
rays. FDA’s BRH developed a consensus policy
statement concerning the lack of efficacy of X-
ray pelvimetry. The statement was endorsed by
ACR and the American College of Obstetrics
and Gynecology. In the study project, PSROs
intend to change the practice norm by moving
to eliminate these X-ray procedures for purposes
where they are proved not to be efficacious.
This project demonstrates the promise of
PSROs, and with the development of better in-
formation on efficacy, can perhaps become the
norm rather than the exception.

In summary, utilization policies toward CT
scanning are still very much in the process of
change. HCFA perceives that it has a role in
controlling technologies such as CT scanners
and will undoubtedly make further changes in
its payment and review policies. Further regula-
tion through these mechanisms seems inevit-
able. In October 1980, HCFA had drafted pro-
posed regulations (not yet available) that will
define “reasonable and necessary, ” the criteria
specified for payment for services in the medi-
care law, 20 According to HCFA staff, the def-
inition will include costs and broader social im-
plications in addition to efficacy and safety.


