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The Radiation Control for Health ano Safety 
Act provides for a Grogram to protect the 
public health and safet, from electronic prod- 
uct radiation. The Food and Grug Administra- 
tion, which is respons;ble for administering 
the act, has issued performance regulations 
for diagnostic X-ray equipment, implemented 
a program to insure compliance with those 
regulations, and conducted educational pro- 
grams to improve operator te:hriques in the 
use of X-ray equipment. 

The agency’s program could be strengthened 
by eztablish-ment of a uniform nationwide 
operator credentialing program, full imple 
mentation of compliance programs to insure 
the safety of diagnostic X-ray equipment, and 
issuance of guidance on who should be given 
diagnostic X-rays and when such X-rays are 
justified. 
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UNITED STATES GENERAL ACCOUNTING OFFICE 
WASHINGTON, DC. 20548 

D-164031(2) . 

The Honorable 
The Secretary of Health, 

Education, and Welfare 

Dear Mr. Secretary: 

This report discusses our review of certain Zood and Drug 
Administration and other Department of Health, Education, and . 
Welfare activities to protect the public health from unneces- 
sary exposure to radiation from diagnostic X-rays. The report 
contains recommendations to you for strengthening tllese activi- 
ties. 

Ai you know-, section 236 of the Legislative Reorganizltion 
Act of 1970 requires the head of a Federal agency to submit a 
written statement on actions taker on our recommendations to 
the House and Senate Committees on Government Operations 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, 

We are sending copies of this report to the appropriate 
Senate and House committees and subcommittees and to the Di- 
rector, off ice of Management and Budget; 

We .would appreciate being advised of your views and any 
action you plan to take regarding the matters discussed in 
this report. 

Sincerely yours, 
- --- -- . 
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GENERAL ACCOUNTING OFFICE RADIATION EXPOSURE 
REPORT TO THE SECRETARY OF FROM DIAGNOSTIC X-RAYS 
HEALTH, EDUCATION, AND WELFARE COULD BE REDUCED 

Food and Drug Administration 
Department of Health, 

Education, and Welfare 

I 
DIGEST - - - .- 

. . I . _-  

In 1970, about 130 million civilians in the 
United States received 209 million diagnostic 
X-ray examinations during.which 661 million 
X-rays were taken. Some of the radiation 
exposure frcm these X-rays was avoidable. 

The Food and Drug Administration estimates 
that exposure to avoidable radiation m?y 
cause about 1,BOO cziicer deaths a yedc. The 
agency estimates that the annual cost for 
direct health care due to genetic damage 
from radiation is about $1.4 billion. (See 
P. 1.1 

The Radiation Control for Health and Safety 
Act provides for a program to protect tf) 
public health and safety from electronic 
product radiation. 

r 
The Food and Drug Administration, which is 
responsible for administering the act, has 
issued performance regulations for diagnostic 
X-ray equipment, implemented a program to 
insure compliance with those regulations, 
and developed and conducted educational pro- 
grams to improve operator techniques in the 
use of X-ray equipment. (See pp. 1 and 2,) 

The Department of Health, Education, and 
Welfare (EEW) has authority under the Fublic 
Health Service A-help develop and im- 
plement an operator credentialing program. 
(See p. 3.) 

The agency's program could be strengthened 
by establishment of a uniform nationwide 
operator credentialing program, full imple- 
mentation of compliance programs designed 

Upon removal, the report fear zhrpt. 
cover date shoula be noted hereon. i BRD-77-22 



to insure the safety of diagnostic X-lay 
equipment , and issuance of guidance on who 
should be given diagnostic X-rays an3 when 
such X-rays are justified. 

The use of improper procedures by X-ray 
.iiTb;!i;e operators can result in unnecessary 
X-ray exposure to patients and operators. 
For-several years HEW officials have recog- 
nized the need for improved operator per- 
formance and for some type of uniform cre- 
dentialing for operators. - ’ 

In January 1975, more than 100,000 persons 
were operating diagnostic X-ray equipment: 
about two-thirds were credentialed by State 
governments or private professional organi- 
zations as having achieved a certain level 
of education or competency. (See p. 3.) 

- Studies have indicated- that many operators - 
without credentials are not qualifred to 
give diagnostic X-ray examinations and that 
existing credentialing programs do not in- 
suze that all credentialed operators are 
competent enough to properly protect the 
public health from the potential radiation 
hazards of X-ray examinations. (See p. 6.) 

To minimize the risks to the public health 
from diagnostic X-ray radiation, the Secre- 
tary of HEW should work more vigorously _ 
wi,h States and nonprofit private organi- 
zations to establish a uniform national 
operator credentialing program that would 
better insure the competency of X-ray 
machine operators. (See p. 9.) 

Part of the Food and Drug Administration’s -- - 
, program to- insure compliance with its 

lations includes (1) reviewing reports 
regu- 

that manufacturers must submit on how each 
type of X-ray system and major component 
they market will meet the equipment per- 
formance standards and (2) inspecting manu- 
facturers’ records and facilities. 

ii 
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As of September 30, 1976, the agency had 
neither reviewed all reports submitted by 
manufacturers nor inspected all manufac- 
turers’ records and facilities. 

According to agency officials, their respon- 
sibilities for regulating radiologic health 
have increased in recent years but re- 
sources necessary to effectively carry 
out these responsibilities have ?t, 

As of September 30, 1976, the agency had 
reviewed 557 of 1,561 reports submitted 
by manufacturers. As a result of prob- 
lems noted in 431 of these reports, the 
agency required manufacturers to either 
submit additional data or delay the sale 
of their equipment uatil the problems 
were corrected. Agency officials esti- 
mated that reviewing the other 1,004 
reports would <take at least 2 more years, 

In adbitiou, the agency had inspected only 
57 of the 118 manufacturers. The officials 
estimate that inspections of the other manu- 
facturers will be completed by September 30, 
1977. 

The Food and Drdg Administration’s.review 
of manufacturers’ reports and inspections 
of manufacturers* facilities are important 
steps in its program to assut compliance 
with Federal standards. 

Therefore, the Secretary of HEW should di- 
rect the Commissioner of Food and Drugs 
to consider allocating additional resources 
to expedite the review of manufacturers’ 
diagnostic X-ray equipment reports and 
the inspection of manufacturers. (See ch. 
3.1 -- -- 

. ,-. 
X-rays are important in diagnosing many 
diseases and injuries, but they are some- 
times taken for reasons that are not medi- 
cally indicated. These include routine 
X-ray screening of the general population 
and X-rays taken to protect against poten- 
tial litigation. 

iii 
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The Food and Drug Administration has issued a 
policy statement discouraging the use of com- 
munity chest X-ray programs for the general 
population. 

On December 15, 1975. the agency issued a 
notice of its intention to issue proposed 
guidelines on medical radiation exposure of 
women of childbearing age. According to the 
notice, those guidelines will be among several 
tc be proposed by the Commissioner for areas 
or activities inappropriate for mandatory con- 
trol and thq will be implemented through ed- 
ucational programs and cooperative activities 
with professional organizations and State 
health agencies. 

The proposed guidelines concerning women of 
childbearing age are not expected to be is- 
sued until the fall of 1977. Issuance dates 
for guidelines on other uses of iliagnostic " . 
X-rays have not been.set. 

The Secretary of HEW should direct the Com- 
missioner of Food and Drugs to develop and 
publish additional policy statements regard- 
ing the use of diagnostic X-ray examinations. 
(See ch. 4.) 

iv 



CHA?TE3 1 -------- 

INTRODUCTION -------e-e- 

We have reviewed certain Food and Drug Administ::ltion 
(FDA) and other Department of Eealth, Education, and Welfacc 
(HEW) activities to protect the public health from unnczes- 
sary exposure to radiation from diagnostic X-rays. F:r.r, l-z*; 
'estimated that the use of X-ray machines for djagnosi; ,.:! ' 
therapy accounts for more than 90 percent of the t.:tai n. m. 
made ionizinq radiation to which the U.S. populaticq .: -.-. 
posed. Public Health Service estimates indicate t..d: ,-I 
1970, the most rece:&t year for which comprehensive 3.r.; ir 
available, about 130 million civilians in the Unit+, Statas 
received 209 million diaqnortic X-ray examinations Avrinq 
which 661 million X-rays were taken. 

The National Research Council of the National Acz.?~~:ry 
-of-Sciences has- stated--that much of today's medical 5 agnos- 
tic X-ray exposire is unnecessary, Such exposure can cause - 
effect5 in the individual exposed (somatic effects) as .>:ell 
as effects in offspring (genetic effects). 

. - -. 
1 

The major somatic illness caused by radiation is -ancer. 
FDA estimate& that exposure to avoidable ,radiaticn may cause 
about 1,800 cancer deaths a year. At the levels of r- Qiz- 
tion exposure used in diagnoctic examinations, hawe*-:.--.. 
somatic illnesses generally do not appear until year after 
the initial exposure. Therefore, a direct causal r\lation- 
ship in individual cases generally cannot be establ*ehed, 
and the relationship between illnessesatid'radisti 1 in 
'...qsns can only be shown statistically. 

Exposure to ionizing radiation may also cause genetic 
rc,utations and chromosome changes. Some genetic changes, 
such as birth defects, are obvious and occur in the first 
generation: other effects may not appear for qenerations. 
Chromosome changes may cause malformations of 
or embryonic death. 

offspring I_-- FDA estimates that the annual-cost 
for direct health care due to genetic damage from radii- 
tion exposure is about $1.4 billion. 

On October 18, 1968, the Public Health Service Act 
(42 U.S.C. 201) was amended by the Radiation Control for 
Health and Safety Act of 1968 (42 U.S.C. 263b) to provide 
for the establishment of an electronic product radiation 
control program to protect the public health and safety. 

. . 
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The prcgram must include (1) the development and adminis- 
tration 6f performance standards to control radiation emis- 
sions from electronic products such as X-ray equipment and 
(2) research and investigation into the effects and control 
of radiation emissions. 

FDA'S Bureau of Radiological Health is responsible for 
developing and administering the radiation control program, 
Under this program the Bureau is responsible for establish- 
ing policies. standards, and procedures to protect the public 
health and safety and for conducting cOmplLnce activities 
to insure that manufacturers meet program requirements. 

c *- 
_- Most States also have rad'ation control programs and 

regulate X-ray equipment usage. An FDA regional radiological 
health representative and radiation control officer in each 
of lil HEW regions assists officials of State radiation con- _ trol programs by providing technical data*- training. and 
specialized knowledge. .- . -, _ ; ._ ': - _. ,.,..'..‘ . . .-_ , 

FDA ha& issued performance regulations for diagnostic‘ 
X-ray equipment designed to protect the public from unneces- 
sary exposure 'to radiation from such equipment and has im- 
plemented a program to insure compliance with those regula- 
tions. FDA also develops and conducts educational programs 
to inprove operator techniques in the use of X-ray equipment. 
We believe FDA’s program could be strengthened by 11) sstak‘ 
lishment of a uniform nationwide operator credentialing pro- 
gram. !2) full Implementation of programs designed to insure 
the safety of diagnostic X-ray equipment, and (3) issuance 
of guidance on who should be given diagnos,tic X-rays and 
when such X-rays are justified. 

_. .- 
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CHAPTER 2 --I_- 

NEED FOR UNIFORM NATIONWIDE ' --A-------- 

CPERATOR CREDENTIALING PROGRAH -----we-- -.--- 

The use of improper procedures by X-ray machine opera- 
tors- can result in unnecessary X-ray exposure to patients and 
operators, Unnecessary X-ray exposure can.result from an 
operator's failure to (1) use lead-impregnated shields to 
protect body parts not being examined, (2) restrict the X-ray 
beam to the size of the image receptor. (3) limit the inten- 
sity of the X-ray beam to the lowest acceptable level, and 
(4j use proper exposure techniques (time, voltage, current, 
etc.) to avoid the need for retakes. 

To insure that X-ray machine operators are competent, 
some State governments and professional organizations provid- 
for operator credentialing. Credentialing takes three fori=s- 
accreditation, certification, or licensure, 

--Through accreditation a government agency or profes- 
sional 0Ganization recognizes an institution or pro- 
gram of study as meeting certain predeternined criteria 
or standards. 

--Through certification a nongovernmental agency or as- 
sociation grants recognition to an individual who has 
met certain predetermined qualifications,‘ such as 
graduation from an accredited or approved program, 
acceptable performance on a quslifying examination, 
or completion of a given amount of'tiork experience.- , 2 

--Through licensure a government agency grants permis- -...-- 
sion for persons to engage in a given profession or 
occupation by certifying +,hat they are competent 
enough to i-rsure that the public health, safety, and 
welfare will be reasonably well protected. 

In January 1975. thesuteau of Radiological Bealth csti--- 
mated that more than lQO.OOO persons were operating diagnostic 
X-ray equipment. About two-thirds of the operators were li- 
censed or certified by States or private professional organi- 
zations, such as the American Registry of Radiologic Techno- 
logists and the American Registry of Clinical Radiograp.ly 
Technologists. 

Although the Public Healtn Service Act does net require +g-- - 
the Department of Eealth, Education, and Welfare to develop 

3 



and implement an operator credentialing program, it does, 
according to HEW officials, give HEW authority to help States 
and nonprofit private organizations develop and implement 
such a program. Under section 792(c)(2)(F) of the act 
(42 U.S.C. 2951, the Secretary of HEW is authorized to make 
grants or enter into contracts for special projects related 
to training or retraining allied health personnel, includ- 
ing developing, demonstrating, or evaluating techniques for 
appropriate recognition of previous training or experience. 

RECOGNITION OF.NEED --------e-B --- 
_~ FOR CREDENTIALING - -e----w---- 

As early as 1966, HEW officials recognized the need to 
improve X-ray operators' performance. In April 1966 HEW's 
National Advisory Committee on Radiation advised the Surgeon 
General that minimum legal standards of education, training, 
and experience for radiologic technologists would apparently 
be required to improve the way radiologic services are de- 
livered to the public. 

In June 1967 an EiEW Task Force on Environmental Health 
and Related Problems observed that better control over radia- 
tion hazards was needed and stated that "all persons using ' 
X-ray equipment should be licensed to do so* after fulfilling 
written examinations as to their competency.” 

In its 1969 annual report to the Congress, dated April 1, 
1970, on the administration of the Radiation Control for * 
Health and Safety Act, HEX recommended that: 

_ .z "The Public Health Service should vigorously 
promote the licensure or certification of 

_. _ 

users of radiation sources in the healing arts. 
Licensure or certification should be uniformly 
applied at Federal and State levels. Fall use 
should be made of model regulations to assure 
compatibilility between States." 

--- In October 1970, HRWpublished. for use by the States,---- 
"Model Legislation for Users of Ionizing Radiation in the 
Realing Arts' to 

l * l :c promote reductions in population ex- 
posure to radiation through improvement in 
the technological qualifications of the pro- 
fessional practitioners and technical person- 
nel in the use of equipment and materials for 
medical radiation applications." 

4 



The &model legislation provided for State rtgulatior: of persons 
who apply or supervise the application of ionizing ra< iat ion 
to human beings. It recommended minimum standard!. for the 
education. training, and experience of these persi,.ks and sug- 
gested that examinations be required for the licensed prac- 

: titioners at the professional level-and others at the tech- 
nical level. In the preface to the model legislation, the 
Director of the Bureau of Radiological Realth stated: 

“A major purpose of the Model Legislation is 
to encourage the establishment of an internal 
regulatory framework for certification of 
users of ionizing radiation which is consist- 
ent among the States. * 

RORATORIUM Ori STATE CREDENTIALING -e--e- ---- -- --- 

In July 1971 the Secretary of HEW submitted a report to 
the Congress entitled “Report on Licensure and Related Health 

‘Personnel Credentialing ,” as required by the Health Training 
. Improvement Act of 1970. (P.L. 91-519). The report indicated 

I 
that the need to improve the present systems of health-manpower 

f 
credentialing seemed well documented. The report added, how- 
ever, that it would be unwise to develop new statutes that 
would perpetaate existing State credentialing problems, such 
as the imposition of unnecessary requirements and conditions 
which limit the number of practitioners and place unnecessary 
ec:nomic burdens on persons attempting to become credentialed. 
The Secretary recommended that beginning on January 1, 1972, 
all States observe a a-year moratar ium on enacting legisla- 
tion to establish new licensing programs. The morator ium 
encouraged the States-and health professionals to review 
their total policy regarding licensure and the credential- 
ing of health personnel’. This report, according to an REW 
official l was distributed to all State health professional 

I 

licensing boards and health commissioners. 

Two national health organizations--the Amer &an Hospital 

T- 

Association and the American Medical Association--also sup- 
- ported a moratorium on licensure; -The American Hospital As- -- 

sociation believed a moratorium was needed as a ‘holding 
action until long-range solutions are developed,P The Amer- -e 
can Redical Association identified the need to remove ob- 
stacles to geographic mobility of health manpower caused by 
nonuniform State licensure laws. Neither association sug- 
gested how long the .morator ium should last. 

5 
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In November 1972, the National Academy of Sciences* 
Advisory Committee on the Biological Effects of Ionizing 
Radiations, in response to a 1970 request from the Federal 
Radiation Council, A/ issued a report entitled "The Effects 
on Populations of Exposure to Low Levels of Ionizing Radia- 
tion." The report recommended that appropriate training 
and certification of personnel be considered as a way to 
reduce radiation exposure from medical radiology. 

In a June 1973 report entitled 5Developments in Health 
Manpower Licensure," HEW recommended that the moratorium 
be extended for 2 years through December 31, 1975. The 
report stated: 

** * l it is clear that more time is needed 
to assess properly some of the new directions 
that have been taken by State legislatures, 

. licensing boards, professional organizations, 
and the educational community with respect to 

, . the credentialing of health manpower. 

"* l * during this time period, the examina- 
tion of licensure and manpower credentialing, 
which continues as a significant Departmental 
activity, will result in rational manpower 
policies that will reflect the individual _ 
competence and proficiency of health PPSC- 
titioners and the concomitant availability 
of access to.high-quality health care." 

According to an EEW official, this -Lport was transmitted 
to all State Governors, legislative bodies, health profes- , 
sional licensing boards, and healtt commissioners. 

Two investigations, a proficiency examination and a 
survey of operator performance, completed during the 4-year 
moratorium indicated that many operators were not quali- 
fied to give X-ray examinations. These investigations indi- 

a-. cated that the competency of both-credentialed and noncre- 
dentialed operators needed to be improved. 

. . I -~ - 

Of the 666 credentialed (licensed or certified) opera- 
tors who took the proficiency examination, 85 percent failed 
------------e , 
&/The .activities of the Federal Radiation Council w@re 

transferred to the Environmental Protection Agency when 
the latter was established on December 2. 1970, 

, 
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to achieve the suggested passing score. Of the 217 noncre- 
dentialed operators,.99 percent failed. The operator per- 
formance survey showed that 46 percent of the 300 creden- 
tialed operazors and 70 percent of the 260 noncredentialed 
operators evaluated failed to properly restrict-the X-ray 
beam to *the size of the film. 

On March 31, 1974, the Institute of Public Administra- . 
tion and Robert R. Nathan Associates reported on their joint 
study of the feasibility of a national voluntary (non-Federal) 
certification system for health personnel, including X-ray 
technologists. The report, prepared under an SEW Resources 
Administration contract, concluded that a national system 
based on voluntary collaboration of certifying bodies is 
feasible . The report recommended that the system be admin. . 
istered by a “Council of Certifying Organizations for Allied 
Health Personnel*’ and that its members consist of certify- 
ing agencies, professional organizations, and other health- 
related organizations. 

i 
The report stated that the functions of such a council 

might include (1) establishing standards for certifying 
bodies, (2) determining operator certification criteria, 
(3) encouraging cooperation and joint activities, and (43 
providing common administrative services. 

, 

i, 
i 

STAmS OF OPERATOR CRRDENTIALING ----w-3 -a- 

BEW's Pub1 ic Health Service Subcommittee on Bealth 
Hanpower Credentialing has drafted a proposal for a volun- 
tary nongovernmental system of certification for persons 
in health occupations. Recommendat ions in the proposal 
inr;l ude : j i ; 

.-I- 
-- 

--Establishing a national .certif ication council to 
(1) develop and evaluate criteria and policies 
for approving certification organizations. (2) help 
develop national standards for credentialing health 
occupations c and (3) apprise the Federal Government 
df approved certification organizations. 

--Developing national credentialing skandards to be . . -$. 
adopted by a national council and State licensure 
agenc ies. 

--Limiting reimbursement from Federal health care 
financing programs to health personnel who are 1 i- 
tensed or certified. 

7 



--Encouraging States to strengthen the accountability 
and effectiveness of licensure boards to assure high- 
qua1 ity health services. 

--Using proficiency examinations to measure competency 
of health personnel before credentialing. 

--Adopting requirements and procedures to assure con- 
tinued competency of health personnel. 

- 
The subcommittee is considering comments on the proposal 

from State and professional organizations. 

PROPOSED LEGISLATION --v--p 

During the 94th Congress, four bills (E-R. 559, S. 1261, 
S. 3239, and H.R. 5546) were introduced to amend the Public 

. Ecylth Service Act’to provide for protection of the ‘public 
health from unnecessary medical radiation exposure by im- 
provi.ng the quality of X-ray technologists. 

Under these bills the Secretary of HEW would be .required 
to develop, and issue to the States criteria and minimum stand- 
ards for., 

--accrediting educational institutions conducting pro- 
grams for training radiologic technologists or medical 
and dental practitioners and 

--licensing radiologic technologists. 
_- ,._c: 

.. The Secretary would also be required tc issue Federal 
criteria and standards within 1 year of the date of enact- 
merit. The States. would be required to adopt similar cri- 
teria and standards within 2 years. The Secretary would 
be authorized to grant the States a 2-year extension, If 
a State failed to adopt such standards, the Federal Govern- 
ment would enforce Federal standards in the State. The 

-- --States weuld be eligible to ~receive grants-from the Secre- 
tary in- amounts up to two-thirds of the first year and one- 
third of the second year costs of adopting triter ia and 
standards for accreditation and licensure, 

In testimony on H.R. 559 before the Subcommittee on 
Health and the Environment, Eouse Comittee on Interstate 
and Foreign Commerce, HI%? officials stated that HEW favored 
protection of people from unnecessary exposure to radia- 
t ion but opposed enactment of the bill. They said that 



. . 

HEW favored Federal assistance to States that establish a 
1 icensure program. They added that HEW was considering 
several alternatives for improving performance of health 
per sonnel , including developing uniform national standards 
and establishing a voluntary national credentialing system. 

CONCLUSION _II--- 

For several years, HEW officials have recognized the 
need for some type of uniform credentialing for persons 
in health occupations, including those who operate diag- 
nost ic X-ray machines. Studies have indicated that many 
noncredentialed operators are not qualified to give diag- 
nostic X-ray examinations and that existing credentialing 
programs do not insure that credentialed operators are 
competent enough to properly protect the public health 
from the potential radiation hazards of X-ray examinations. 

A nationwide credentialing program would provide bette.q . . 
control over operator performance. 

RECOMMENDATION --B-M-- 
To minitiize the risks to the public health from diag- 

nostic X-ray radiation, we recommend that the Secretary 
of HEW work more vigorously with States and nonprofit pri- 
vate organizations to establish a uniform national operator 
-credentialing program that would better insure the compe- 
tency of X-ray machine operators. 

. . . __ 
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CHAPTER 3 -a-e- 
REGULATION OF X-RAY EQUIPMENT ---------I-- ----------- 

On August 15, 1972, the Food and Drug Administration 
issued performance regulations (21 C.F.R. 1020.30) for 
diagnostic X-ray products. The regulations prescribe per- 
formance standards for X-ray systems and their components 
manufactured after August 1, 1974, and require that they 
be certified by the manufacturer after that date as being 
in compliance with the standards. FDA permitted equipment 
to be certified before this date if such equipment met the 
performance standards. 

.- 
' 

Part of FDA's program to insure compliance with its 
regulations includes (1) reviewing reports that manufac- 
turers must submit on how each type of X-ray system and 
major component they market will meet the standards and 
i2) inspecting manufacturers' records and facilities. 
FDA's efforts, however, have been limited because it lacks 
resources to fully implement these aspects. of its regula- 
tory program for diagnostic X-ray equipment. 

According to officials of the Bureau of Radiological 
Health, FDA's responsibilities for regulating radiological 
health have increased, in recent years but resources neces- 
sary to effectively carry out these responsibilities have 
not. 

MANY MANUFACTURER REPORTS NOT REVIEWED --w----1_--------- 
FDA regulations (21 C.F.R. 1010.2) require every manu-. L 

facturer of diagnostic X-ray systems and components covered 
by Federal standards to certify that the equipment conforms 
to those standards. The regulations (21 C.F.R. 1002.10) 
also require that, before sale, the manufacturer submit to 
FDA an initial report for each model giving information on 
(1) model labeling, (2) intended and known uses, (3) com- 
pliance with applicable safety.standards and specifica- 

-- tions, (4) testing and measuring methods to insure quality 
control, and (5) installation and operation instructions. 
FDA reviews these reports to verify compliance with the 
standards. 

After the required information has been submitted to 
FDA, the manufacturer .may certify and sell the equipment. 
However. FDA can at any time disapprove the manufacturer's 
testing program upon determining (1) that the program does 

10 
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. . : 

not insure the adequacy of safeguards against hazardous elec- 
tronic product radiation or (2) that the product does not 
comply with applicable standards. In such cases the manu- 
facturer may not be allowed to certify or sell additional 
equipment until corrections are made, and he must correct, 
without cost to the purchaser, problems on equipment already 
sold. 

As of September 30, 1976, FDA had received 1.561 initial 
and supplemental reports from 118 manufacturers but had re- 
viewed only 557 reports from 90 manufacturers. In 431 of 
these .reports, FDA identified problems and required the manu- 
facturers to either submit additional data or delay sale of 
their equipment until-the problems were corrected. 

FDA officials estimated that reviewing the other 1,004 
reports would take at least 2 more years. 

LIMITED-INSPECTIONS OF MANUFACTURE _-:..... r 
FDA regulations (21 C.F.R. 1002.31) provide for FDA's 

. inspection of X-ray manufactureL3’ records to determine 
whether the manufacturers have complied with the Federal 
standards. - _. -_-_ 

According to FDA officials. visits to manufacturers 
are made by teams of two or three FDA personnel. During 
the inspection the team generally (1) examines records to 
evaluate the firm’s quality control and product identifica- 
tion programs, (2) determines if any major radiation safety 
problems exist, (3) verifies information submitted in the . 
equipment reports, (4) tours the firm’s manufacturing plant, 
and (5) interprets Federal performance standards. Problems 
noted are discussed with the firm’s officials at the end 
of the visit, and FDA issues a trip followup letter to the 
firm. This letter includes important points discussed with 
the officials and actions the firm is to take as a result 
of the onsite visit. 

As of September 30. 1976, FDA had visited, at least 
once, 57-of -the Manufacturers who have been certifying - -- 
diagnostic X-ray equipment for sale in the United States. 
Visits have been made to plants in the United States as 
well as some in Japan and several European countries. 
Several problems FDA identified during these visits related 
to component labeling and product testing procedures. Manu- 
facturers of products not in compliance with performance 
standards were required to make corrections to units already 
sold as well as those in production or inventory. 
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FDA officials estimate that inspections of the other manu- 
facturers will be completed by September 30, 1977. 

CONCLUS~ , 

FDA’s review of manufacturers’ reports on diagnostic X-ray 
equipment certification and its inspections of manufacturers’ 
facilities are important steps in its program to assure com- 
pliance with Federal standards. Therefore, we believe FDA 
should complete those reviews and inspections not yet per- 
formed as soon as possible. Completing these steps would 
help insure that such oquipment meets applicable standards. 

RECOMMENDATION e-w--- 

We recommend that the Secretary of HEW direct the FCA 
Commissioner to consider allocating additional resources to 
expedite the review of manufacturers’ diagnostic X-ray equip- 
ment reports and the inspection of manufacturers. 

-_ -- 

.‘_ . . 

. 
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CHAPTER 4 -e-B- 
NEED FOR GUIDANCE ON -----I__------- 

ORDERING X-RAY EXAHINATIONS ------------I------s 
X-rays are important in diagnosing many diseases and in- 

juries, but they are sometimes taken for reasons that are not 
medically indicated. For example: 

--Physicians and hospital administrators may require 
X-rays to protect against potential litigation. 

--Firms may routinely require new employees to receive 
X-rays to provide a medical history in case of dis- ' 
ability clai;as. 

In a speech before the Health Physics Society-in 1974, 
the Director of the Bureau of Radiological Health noted that 
radiology. waa one of the more useful diagnostic tools avail- 
able; However, he said that a Public Bealth Service survey 
of medical and dental X-ray examinations showed that, between 
1964 and 1970, the number of persons exposed to radiation one 
or more times increased 20 percent while the U.S. population 
grew only 7 percent. According to the Director, such an in- 
crease is understandable when one remembers the introduction 
in 1966 of fiedicare, which provided elderly persons with 
mora ex'-.ensive health care, Eowever, he questioned the 
clinical value of all these examinations and the need for 
multiple X-rays for one person. 

STUDIES ON NEED FOR CRITERIA -P-__u------- 
Several study reports and articles by health personnel 

point out the need for.criteria for deciding who should re- 
ceive X-ray examinations and when they should be given. 

--HEW's Advisory Committee on the Bioln9ical Effects 
of Ionizing Radiations reported in 1972 that X-ray 
exposure could and should be reduced by limiting 
its use to clinically icdicated procedures. The 
committee recommended that consideration be given 
to restricting the use of X-rays to cases where there 
is a reasonable probability of detecting disease. 

--According to an article in the April 1973 issue of 
Practical Radiology based on work performad under 
an HEW contract, the number of X-ray examinations 

- 
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could have been reduced by up to 30 percent had they 
been used only when clinically indicated rather than 
as legal protection by firms against future job- 
related disability injuries or by physicians against 
malpractice suits. 

-- 
--Radiation exposure of women has been of concern for 

many years because of the potential hazard to an 
unborn child. Some researchers and standard-setting 
organizations have recommended that, if practicable, 
women should be X-rayed only during the 10 to 14 days 
following the last menstrual period. The August 1974 
report on an FDA-funded study conducted by the Univer- 
sity of California's San Franc&co Medical Center con- 
cluded, however, that there is no safe time for ir- 
radiating the lower abdomen or pelvis of women of 
reproductive age and suggested that a policy regard- 
ing exposure of women be developed. 

--In January1973 HEW. other Federal agencies,‘and pro- 1 
fessional organizations -sponsored a conference to 

'discuss the justification for X-ray examinations of 
the lower back required by some emgloyers as legal 
protection against workmens' compensation claims. 
Some industrial physicians,who participated in the 
conference indicated that preemployment lower back 
X-ray examinations are not useful in predicting 
back injury. The conference report recommended 
that the Federal Government study the efficacy of 
this type of X-ray examination. According to an FDA 
official, such a study has not been made. 

CRITERIA ISSUED BY FDA ---------v---w 

The Director, Bureau of Radiological Health, told us 
that criteria used in the selection of patients for X-ray 
examinations need to be improved and that FDA policy state- 
ments are an effective way-to-accomplish this. - 

In April 1973 FDA published a policy statement entitles 
"The Chest X-ray as a Screening Procedure for Cardiopulmo- 

-nary Disease.Y The statement recognized that screening .- 
groups of the public may be productive, particularly in 
areas where incidences of tuberculosis are high and X-ray 
facilities are limited. However the statement noted that 
the community chest X-ray programs for the general population 
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are not productive in screening to detect tuberculosis, other 
pulmonary disease, or heart disease and recommended that such 
programs be stopped. This is PDA's only policy statement re- 
garding the use of diagnostic X-ray examinations. 

In the Federal Register of December 15, 1975, FDA is- 
sued a notice of its intention to issue proposed guidelines 
on medical radiation exposure of women of childbearing age. 
According to the notice, the agency was considering the de- 
velopment of guidelines to minimize unnecessary radiation 
exposure of developing human embryos and fetuses to ionizing 
radiation from diagnostic radiological examinations. These 
guidelines were to be among several to be propcsed by the 
Commissioner to provide guidance on techniques for reducing 
unnecessary exposure from electronic product radiation. The ’ 
notice further stated that some of these guidelines might 
be established for areas or activities inappropriate for 
mandatory control and that they would be implemented through 
educational programs and cooperative -activities with profes- . ._^ sional organizations and State health. ag ncies., The pro- . 
posed guide1 ines concerning ‘women cf ch ’ b earing age are . ---. . . 

- . not expectad to be issued until &be fall ‘of 1977. Issuance 
dates for guidelines on other uses of diagnostk X-rays’ -- _ ._ 
have not been set. _ .I .^ 

Bureau personnel explained that, for. most X-ray exami- I 
nations, useful guidance cannot’ be. developed without exten- 
sive research, which is costly in terms of both money and 
staff. 

CONCLUSION 

There is a need for- Federal policy statements that pro- 
vide health personnel, including physicians and cl inical 
personnel, with criteria on who should be selected for X-ray 
examinations and when such examinations would be just if ied. 
Such criteria would help reduce the public’s exposure to 
unnecessary X-ray examina t ions. 

-_ -- 
RECOPPMENDATION 

We recommend that the Secretary of HEW direct the Corn- . 
ullssioner of FDA to develop and pub1 ish addit ianal policy 
statements on the use of diagnostic X-ray examinations. 
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