
siderably more difficult, and some spe- 
cies may never be amenable to such 
breeding schemes. 

This general breeding plan opens up 
new opportunities for applied geneti- 
cists. It can be modified in imaginative 
and useful ways to contribute to world 
food resources by means of the genetic 
preservation and improvement of eco- 
nomically important wild stocks. The im- 
provement of breeding stocks for catch 
fisheries is an important and as yet unful- 
filled role of aquaculture. We believe 
that the time lag to successful application 
of the plan with many commercially im- 
portant aquatic and marine species is pri- 
marily a function of investment in prob- 
lem-oriented research and development. 

References and Notes 

1. S. H. Wittwer, Science 199, 375 (1978). 
2. G. R. Spangler, N. R. Payne, J. E. Thorpe, J. 

M. Byrne, H. A. Regier, W. J. Christie, J. Fish. 
Res. Board Can. 34, 1983 (1977). 

3. J. J. Gwahaba, East Afr. Wildl. J. 11,317(1973). 
Tilapia nilotica is one of the commercially im- 
portant fish species of the African genus Tilapia. 

4. R. P. Silliman [U.S. Fish Wildl. Serv. Fish. Bull. 
73, 495 (1975)] showed the same results as Gwa- 
haba in a controlled laboratory experiment with 
another widespread commercial species, Tilapia 
mossambica. 

5. J. Turner, J. Fish. Res. Board Can. 34, 232 
(1977). 

6. "Proceedings of a Conference on the Effects of 
Exploitation, Eutrophication and Introduction 
on Salmonid Communities," J. Fish. Res. 
Board Can. 29 (No. 2) (1972); "Proceedings of 
the 1976 Percid International Symposium," ibid. 
34 (No. 10) (1977). 

7. R. Moav, T. Brody, G. Wohlfarth, G. Hulata, in 
Proceedings of the FAO Technical Conference 
on Aquaculture (Kyoto, Japan, 1976). 

8. R. Vincent, Trans. Am. Fish. Soc. 89 (No. 1), 35 
(1960); S. Smith, Can. Fish Cult. 20, 7 (1957). 

siderably more difficult, and some spe- 
cies may never be amenable to such 
breeding schemes. 

This general breeding plan opens up 
new opportunities for applied geneti- 
cists. It can be modified in imaginative 
and useful ways to contribute to world 
food resources by means of the genetic 
preservation and improvement of eco- 
nomically important wild stocks. The im- 
provement of breeding stocks for catch 
fisheries is an important and as yet unful- 
filled role of aquaculture. We believe 
that the time lag to successful application 
of the plan with many commercially im- 
portant aquatic and marine species is pri- 
marily a function of investment in prob- 
lem-oriented research and development. 

References and Notes 

1. S. H. Wittwer, Science 199, 375 (1978). 
2. G. R. Spangler, N. R. Payne, J. E. Thorpe, J. 

M. Byrne, H. A. Regier, W. J. Christie, J. Fish. 
Res. Board Can. 34, 1983 (1977). 

3. J. J. Gwahaba, East Afr. Wildl. J. 11,317(1973). 
Tilapia nilotica is one of the commercially im- 
portant fish species of the African genus Tilapia. 

4. R. P. Silliman [U.S. Fish Wildl. Serv. Fish. Bull. 
73, 495 (1975)] showed the same results as Gwa- 
haba in a controlled laboratory experiment with 
another widespread commercial species, Tilapia 
mossambica. 

5. J. Turner, J. Fish. Res. Board Can. 34, 232 
(1977). 

6. "Proceedings of a Conference on the Effects of 
Exploitation, Eutrophication and Introduction 
on Salmonid Communities," J. Fish. Res. 
Board Can. 29 (No. 2) (1972); "Proceedings of 
the 1976 Percid International Symposium," ibid. 
34 (No. 10) (1977). 

7. R. Moav, T. Brody, G. Wohlfarth, G. Hulata, in 
Proceedings of the FAO Technical Conference 
on Aquaculture (Kyoto, Japan, 1976). 

8. R. Vincent, Trans. Am. Fish. Soc. 89 (No. 1), 35 
(1960); S. Smith, Can. Fish Cult. 20, 7 (1957). 

9. W. Flick and D. Webster, J. Fish. Res. Board 
Can. 33, 1525 (1976). 

10. M. J. Whitten and G. G. Foster, Annu. Rev. En- 
tomol. 20, 461 (1975). An identical approach 
may be used to eradicate or reduce pest fish pop- 
ulations, and it has been initiated in the fight 
against the common carp in Australia. 

11. L. D. Donaldson, in Marine Aquaculture, W. J. 
McNeil, Ed. (Oregon State Univ. Press, Cor- 
valis, 1970); pp. 65-74; J. R. Calaprice, J. Fish. 
Res. Board Can. 33, 1068 (1976). 

12. J. E. Bardach et al., Aquaculture: The Farming 
and Husbandry of Freshwater and Marine Or- 
ganisms (Wiley, New York, 1972). 

13. The carp was chosen as an example because (i) 
more is known about genetic control of the 
growth of carp than of any other fish species 
and (ii) the carp has been the subject of our in- 
tensive genetic research for 20 years, and for the 
last 7 years we have been studying genetic dif- 
ferences between the cultivated European and 
Chinese big-belly races of the carp in relation to 
their evolution and use in breeding programs. 
These studies provide the only documented em- 
pirical evidence that we know of concerning the 
present subject of fish domestication. The culti- 
vated European carp has been selected by Euro- 
pean fish breeders for hundreds of years and it 
may be considered a truly domesticated breed. 
The Chinese big-belly carp has been grown in 
ponds even longer than its European relative, 
but it has not been selected for improved eco- 
nomic value and it continuously absorbed immi- 
grants caught in rivers and stocked in ponds for 
cultivation. Also, traditional reproduction and 
harvesting techniques used with the big-belly 
carp, as a rule, did not differ in major features 
between farms and rivers. Consequently, we 
feel justified in considering the big-belly a wild 
organism (16). 

14. R. Moav and G. Wohlfarth, Genetics 82, 83 
(1976); R. Moav, M. Soller, G. Hulata, G. Wohl- 
farth, Theor. Appl. Genet. 47, 285 (1976). 

15. G. Wohlfarth, R. Moav, G. Hulata, A. Beiles, 
Aquaculture 5, 375 (1975). 

16. G. Wohlfarth, R. Moav, G. Hulata, Heredity 34, 
341 (1975). 

17. W. Steffens, Biol. Zentralbl. 93, 129 (1974). 
18. The curvilinearity of the additive component 

may result from its nonlinear relation to traits 
such as growth rate, viability, and seine catch- 
ability [see R. Moav, Anim. Prod. 8, 193 (1966)]. 

19. Here, polyculture implies the mixing together in 
one pond of several species of fish. For full de- 
tails of this experiment, see R. Moav, G. Wohl- 
farth, G. L. Schroeder, G. Hulata, H. Barash 
[Aquaculture 10, 25 (1977)]. 

9. W. Flick and D. Webster, J. Fish. Res. Board 
Can. 33, 1525 (1976). 

10. M. J. Whitten and G. G. Foster, Annu. Rev. En- 
tomol. 20, 461 (1975). An identical approach 
may be used to eradicate or reduce pest fish pop- 
ulations, and it has been initiated in the fight 
against the common carp in Australia. 

11. L. D. Donaldson, in Marine Aquaculture, W. J. 
McNeil, Ed. (Oregon State Univ. Press, Cor- 
valis, 1970); pp. 65-74; J. R. Calaprice, J. Fish. 
Res. Board Can. 33, 1068 (1976). 

12. J. E. Bardach et al., Aquaculture: The Farming 
and Husbandry of Freshwater and Marine Or- 
ganisms (Wiley, New York, 1972). 

13. The carp was chosen as an example because (i) 
more is known about genetic control of the 
growth of carp than of any other fish species 
and (ii) the carp has been the subject of our in- 
tensive genetic research for 20 years, and for the 
last 7 years we have been studying genetic dif- 
ferences between the cultivated European and 
Chinese big-belly races of the carp in relation to 
their evolution and use in breeding programs. 
These studies provide the only documented em- 
pirical evidence that we know of concerning the 
present subject of fish domestication. The culti- 
vated European carp has been selected by Euro- 
pean fish breeders for hundreds of years and it 
may be considered a truly domesticated breed. 
The Chinese big-belly carp has been grown in 
ponds even longer than its European relative, 
but it has not been selected for improved eco- 
nomic value and it continuously absorbed immi- 
grants caught in rivers and stocked in ponds for 
cultivation. Also, traditional reproduction and 
harvesting techniques used with the big-belly 
carp, as a rule, did not differ in major features 
between farms and rivers. Consequently, we 
feel justified in considering the big-belly a wild 
organism (16). 

14. R. Moav and G. Wohlfarth, Genetics 82, 83 
(1976); R. Moav, M. Soller, G. Hulata, G. Wohl- 
farth, Theor. Appl. Genet. 47, 285 (1976). 

15. G. Wohlfarth, R. Moav, G. Hulata, A. Beiles, 
Aquaculture 5, 375 (1975). 

16. G. Wohlfarth, R. Moav, G. Hulata, Heredity 34, 
341 (1975). 

17. W. Steffens, Biol. Zentralbl. 93, 129 (1974). 
18. The curvilinearity of the additive component 

may result from its nonlinear relation to traits 
such as growth rate, viability, and seine catch- 
ability [see R. Moav, Anim. Prod. 8, 193 (1966)]. 

19. Here, polyculture implies the mixing together in 
one pond of several species of fish. For full de- 
tails of this experiment, see R. Moav, G. Wohl- 
farth, G. L. Schroeder, G. Hulata, H. Barash 
[Aquaculture 10, 25 (1977)]. 

20. When comparing the results presented in Fig. 
4A with the equivalent hypothetical example in 
Fig. 3B, the following points should be borne to 
mind. (i) The BCw x BCw, group of Fig. 4A 
had lost half of the heterosis of its parental gen- 
eration BCw,. (ii) Weight gain is only one of the 
major components of overall economic value. A 
second major component is viability, which 
would favor W over D. (iii) The correction for 
differences in initial weights in Fig. 4A eliminat- 
ed a major effect of competition that would have 
favored the W side of the diagram. For a de- 
tailed discussion of the last point, see G. Wohl- 
farth and R. Moav [Aquaculture 1, 7 (1972)]. 

21. G. Hulata, R. Moav, G. Wohlfarth, J. Fish Biol. 
9, 499 (1976). 

22. For an example of the application of elec- 
trophoretic markers in studying hybridization 
under uncontrolled circumstances, see B. May, 
F. M. Utter, and F. W. Allendorf [J. Hered. 66, 
227 (1975)]. For a detailed discussion of the rela- 
tive advantages of electrophoretic and morpho- 
logical markers, see R. Moav, T. Brody, G. 
Wohlfarth, and G. Hulata [Aquaculture 9, 217 
(1975)]. 

23. The two genotypes with three W alleles may be 
found in both BCw and F2 at expected intra- 
group frequencies of 0.5 and 0.25, respectively 
(Table 2), so the frequency of BCw, may also be 
estimated. 

(BCw,) = 2[AwAwBwBd + AwAdBwBw- /4(F,)] 

Similarly 

(BCD,) = 2[AdAdBdBw + AwAdBdBd - /4(F2) 

(F1) = AwAdBwBd - /4(BC,) - 1/4(BCD,) 

(W) = AwAwBwBw - '4(BCw) - 1/16(F2) 

(D) = AdAdBdBd - 1/4(BCD) - 1/16(F2) 

Note that the equations above provide estimates 
of the proportions of these groups among the 
caught fish. To calculate the equivalent propor- 
tions in the water, these estimates have to be 
multiplied by the appropriate relative catch- 
ability coefficients. 

24. R. Suzuki, Gyoruigaku Zasshi (Jpn. J. Ich- 
thyol.) 20, 235 (1973). 

25. We acknowledge the help of G. Wohlfarth, J. 
Bardach, and S. Malecha in the preparation of 
this manuscript. This research was supported by 
a grant from the United States-Israel Binational 
Science Foundation, Jerusalem, Israel. Contri- 
bution from the Agricultural Research Organiza- 
tion, Volcani Center, Bet Dagan, Israel: 1977 se- 
ries, No. 204-E. 

20. When comparing the results presented in Fig. 
4A with the equivalent hypothetical example in 
Fig. 3B, the following points should be borne to 
mind. (i) The BCw x BCw, group of Fig. 4A 
had lost half of the heterosis of its parental gen- 
eration BCw,. (ii) Weight gain is only one of the 
major components of overall economic value. A 
second major component is viability, which 
would favor W over D. (iii) The correction for 
differences in initial weights in Fig. 4A eliminat- 
ed a major effect of competition that would have 
favored the W side of the diagram. For a de- 
tailed discussion of the last point, see G. Wohl- 
farth and R. Moav [Aquaculture 1, 7 (1972)]. 

21. G. Hulata, R. Moav, G. Wohlfarth, J. Fish Biol. 
9, 499 (1976). 

22. For an example of the application of elec- 
trophoretic markers in studying hybridization 
under uncontrolled circumstances, see B. May, 
F. M. Utter, and F. W. Allendorf [J. Hered. 66, 
227 (1975)]. For a detailed discussion of the rela- 
tive advantages of electrophoretic and morpho- 
logical markers, see R. Moav, T. Brody, G. 
Wohlfarth, and G. Hulata [Aquaculture 9, 217 
(1975)]. 

23. The two genotypes with three W alleles may be 
found in both BCw and F2 at expected intra- 
group frequencies of 0.5 and 0.25, respectively 
(Table 2), so the frequency of BCw, may also be 
estimated. 

(BCw,) = 2[AwAwBwBd + AwAdBwBw- /4(F,)] 

Similarly 

(BCD,) = 2[AdAdBdBw + AwAdBdBd - /4(F2) 

(F1) = AwAdBwBd - /4(BC,) - 1/4(BCD,) 

(W) = AwAwBwBw - '4(BCw) - 1/16(F2) 

(D) = AdAdBdBd - 1/4(BCD) - 1/16(F2) 

Note that the equations above provide estimates 
of the proportions of these groups among the 
caught fish. To calculate the equivalent propor- 
tions in the water, these estimates have to be 
multiplied by the appropriate relative catch- 
ability coefficients. 

24. R. Suzuki, Gyoruigaku Zasshi (Jpn. J. Ich- 
thyol.) 20, 235 (1973). 

25. We acknowledge the help of G. Wohlfarth, J. 
Bardach, and S. Malecha in the preparation of 
this manuscript. This research was supported by 
a grant from the United States-Israel Binational 
Science Foundation, Jerusalem, Israel. Contri- 
bution from the Agricultural Research Organiza- 
tion, Volcani Center, Bet Dagan, Israel: 1977 se- 
ries, No. 204-E. 

Research Involving Human Subjects 

The performance of institutional review boards 

is assessed in this empirical study. 

Bradford H. Gray, Robert A. Cooke, Arnold S. Tannenbaum 

Research Involving Human Subjects 

The performance of institutional review boards 

is assessed in this empirical study. 

Bradford H. Gray, Robert A. Cooke, Arnold S. Tannenbaum 

Research involving human subjects 
raises ethical and legal issues of suffi- 
ciently serious and widespread concern 
that an increasingly comprehensive 
mechanism has been developed through 
which the judgments of researchers are 
reviewed. Institutions seeking funds un- 
der the Public Health Service Act for re- 
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search involving human subjects are re- 
quired under the National Research Act 
of 1974 to establish committees (called 
"institutional review boards" in the Act 
and commonly referred to as IRB's) to 
review such research conducted at or 
sponsored by the institution. However, 
such committees existed at most institu- 
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tions prior to this statutory requirement, 
because of Public Health Service and 
Department of Health, Education, and 
Welfare (HEW) requirements dating 
back to 1966, and many institutions had 
review committees even earlier (1, 2). 
Under HEW regulations (3), IRB's are 
supposed to review research proposals 
to determine whether subjects will be 
placed at risk and, if so, whether the 
risks to the subjects are outweighed by 
the sum of the benefits to subjects and 
the importance of the knowledge sought, 
whether the rights and welfare of sub- 
jects are protected, and whether "legally 
effective informed consent" will be ob- 
tained by adequate and appropriate 
means. Institutional review boards also 
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bear a largely undefined responsibility 
for "continuing review" of the conduct 
of research. An IRB is to be composed of 
at least five individuals of varying back- 
grounds and must include individuals 

IRB's in the existing system of pro- 
tecting human subjects and their promi- 
nent place in the commission's mandate 
and because existing studies were either 
dated, of limited depth, or based on the 

Summary. This article reports a study of the activities and performance of institu- 
tional review boards to protect human research subjects. Researchers and institution- 
al review board members were generally supportive of the review system, although 
substantial criticisms were also heard. Institutional review boards had some direct 
impact on half of the proposals reviewed by requiring either modification of or addi- 
tional information about proposed research. The data, however, raise questions about 
the effectiveness of some review board actions, for example, with regard to informed 
consent. Some policy implications of the study are presented. 

who are able "to ascertain the accepta- 
bility of proposals in terms of institution- 
al commitments and regulations, appli- 
cable law, standards of professional con- 
duct and practice, and community atti- 
tudes" (4). 

Institutional review boards have been 
regarded as an important social inven- 
tion because of interest in the value con- 
flicts that they are intended to mediate, 
because of growing concerns about the 
regulation of powerful professions, and 
because they are seen as a decentralized 
regulatory model that may be adaptable 
to other situations. Yet, despite the com- 
plexity of these committees' tasks and 
the importance of both their effec- 
tiveness and credibility, they existed as a 
federal requirement for almost 10 years 
without being subjected to any serious 
evaluation by the government, although 
the rules and guidelines under which 
they operated were changed several 
times. During that time, hundreds of mil- 
lions of dollars worth of research af- 
fecting tens of thousands of subjects 
passed through these review commit- 
tees. 

The National Commission for the Pro- 
tection of Human Subjects of Biomedical 
and Behavioral Research was created by 
the National Research Act and direct- 
ed to make recommendations regarding 
IRB's. Only superficial information 
about IRB's was available in HEW files, 
and the existing literature provided only 
a limited picture of review committees 
and the research they approve. In the on- 
ly previous survey of review commit- 
tees, conducted in 1969 by Barber et al. 
(1), data were limited to biomedical insti- 
tutions and to the responses of a single 
official at each institution in the sample. 
The remainder of the existing literature 
on human subjects review committees 
was based upon studies of particular re- 
view committees (5, 6). These studies, 
however, provided some reason for con- 
cern (7). Because of the key role of 
22 SEPTEMBER 1978 

experience of a single committee, the 
commission contracted with the Univer- 
sity of Michigan for the conduct of the 
study summarized in this article. 

The Data on IRB's 

The study described herein focused on 
review procedures and research projects 
at a probability sample of 61 institutions 
drawn from the more than 420 institu- 
tions with review committees approved 
by HEW (8). It covered research re- 
viewed by these committees between 1 
July 1974 and 30 June 1975. Interviews 
were conducted between December 1975 
and July 1976 with more than 2000 re- 
search investigators whose proposals 
had been reviewed, over 800 IRB mem- 
bers or persons especially knowledge- 
able about the boards in the sample, and 
almost 1000 subjects or third parties (for 
example, parents) who consented on 
subjects' behalf. 

Institutional review boards operate in 
a wide variety of institutional environ- 
ments and differ widely from one another 
in their work loads and in the types of 
research they review. Medical schools 
(including those that share IRB's with 
universities) accounted for 59 percent of 
the research reviewed by IRB's in the 
sample. Universities (with IRB's sepa- 
rate from those for medical schools) and 
hospitals accounted for 18 percent and 
15 percent, respectively. Most of the re- 
maining research was conducted in "in- 
stitutions for the mentally infirm" (9), al- 
though some was conducted in research 
institutions or in dental or nursing 
schools. 

Approximately 60 percent of the stud- 
ies reviewed by IRB's were primarily 
biomedical, most frequently involving 
the administration of drugs, chemical 
agents, or blood products (28 percent of 
all research by IRB's), or the study of 
samples of bodily fluids or tissues (25 

percent). Investigators in many of these 
studies reported that the major inter- 
vention (for example, the drug adminis- 
tration) would have occurred even if the 
patient had not been involved in the 
study. Only 1 percent of the projects re- 
viewed by IRB's involved surgery, per- 
haps reflecting the difficulty of defin- 
ing "research" in the surgical context. 
Behavioral research-most frequently 
based on interviews, questionnaires, 
testing, or observation-accounted for 
about one-third of the research reviewed 
by IRB's; about a fifth of the behavioral 
research entailed the study of an inter- 
vention such as social or psychological 
therapy, behavior modification tech- 
niques, or educational innovations. The 
remaining small fraction of the research 
reviewed by IRB's (about 6 percent) in- 
volved secondary analysis of data or the 
study of bodily fluids or tissues that had 
been obtained for other purposes. 

An average IRB reviewed 43 pro- 
posals per year. However, a review 
board at a small institution may not re- 
ceive even a single proposal in a given 
year, while IRB's in major medical 
schools or universities review hundreds 
of proposals. The number of members on 
IRB's in the sample ranged from 5 to 55, 
with an average of 14. Some boards in 
the sample met as few as two times and 
some met as many as 51 times per year, 
with an average of almost 10 meetings 
per year. The average IRB expended 760 
member-hours per year on board work, 
and this figure ranged as high as 5000 
member-hours for one board. Institu- 
tional review boards met for almost 1 
hour per proposal (10), and the total 
number of member-hours per proposal 
(both in meetings and outside of meet- 
ings) averaged 38 hours but ranged up to 
270 hours at one review board. 

Composition of IRB's 

The majority of members of IRB's in 
the sample were biomedical scientists 
(50 percent) or behavioral scientists (21 
percent); the remainder included admin- 
istrators, lawyers, nurses, members of 
the clergy, and others. Approximately 90 
percent of the IRB's included biomedical 
researchers, behavioral researchers, full- 
time administrators, and "community 
representatives." About three-fourths of 
the IRB's included a lawyer; this was 
most common in medical school IRB's, 
while lawyers were present on fewer 
than one-third of the IRB's at institutions 
for the mentally infirm. At least one 
member of all IRB's was not otherwise 
affiliated with the institution. Half of the 
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Table 1. Review board action on research proposals. 

Percentage of projects 

For For For 
orwhi which For 

Type of Modi- Modi- w modifi- which 
institution N fed fied board ation no To- fled cation no To- 

by infor- sougt or infor- data tal 
board mally* more mation avail- 

infor- or not able 
matont 

required 

Universities 514 29 7 16 46 2 100 
Medical schools 1425 32 8 9 46 5 100 
Hospitals 254 42 4 10 37 7 100 
Institutions for mentally infirm 101 33 6 11 43 7 100 
Other 95 28 4 3 52 13 100 

All 2389 33 7 10 44 6 100 

*Includes projects not modified by formal board action but which were modified as a result of informal 
discussions with IRB members. tlncludes only projects not modified by either formal actions or informal 
discussion but for which the IRB requested information beyond that originally provided by the investigator. 

IRB's included racial or ethnic minor- 
ities, and 88 percent included women. 
Fewer than 5 percent of IRB members 
said that they had any special training for 
their role (for example, by attending 
seminars or workshops), although most 
said they had received a briefing or some 
written instructions (for example, the 
HEW regulations). 

Members of IRB's who were not be- 
havioral or biomedical researchers gen- 
erally reported themselves to be less ac- 
tive and less influential than other IRB 
members. Nevertheless, almost all mem- 
bers indicated that viewpoints of all 
members were sought and considered in 
IRB decisions, and almost 90 percent of 
members expressed satisfaction with 
their accomplishments on the IRB. 

Policies and Procedures of IRB's 

While there are a few common de- 
nominators among IRB's-for example, 
almost all boards discuss proposals in 
convened meetings, and most institu- 
tions do not confine the review require- 
ment to funded research-the diversity 
of their policies and procedures is much 
more striking than the similarities. About 
two-thirds of the IRB's had a procedure 
to screen out proposals that did not need 
review. About half of the IRB's assigned 
proposals to individual members for in- 
tensive review, and about one-fourth re- 
ported delegating some responsibility to 
subcommittees for intensive review. 
About half of the IRB's took formal 
votes on all proposals, and almost all 
took formal votes on at least some occa- 
sions. Two-thirds of the IRB's accepted 
majority approval as satisfactory; one- 
fourth required unanimity. More than 
one-fourth said that investigators always 
attended the meetings at which their pro- 
posals were discussed, and more than 80 
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percent reported that this happened at 
least occasionally. Half of the IRB's had 
provisions for investigators to appeal 
board decisions. 

Modifications of Research Proposals 

Data from the survey of 300 biomedi- 
cal institutions by Barber et al. (2, p. 
160) indicated that in 1969 most IRB's 
were not very active in the modification 
of proposed research. For example, 34 
percent of the IRB's had never modified 
or rejected a project, and only 16 percent 
had required revision of more than 10 

percent of the projects reviewed. These 
low rates could have been due to (i) high- 
quality proposals that needed no changes 
or (ii) the poor performance of IRB's. On 
the basis of an intensive study of a 
single, very active review board, one of 
us (B.H.G.) argued that the latter ex- 
planation was more plausible (7). 

Although data from the present study 
are not precisely comparable with the 
Barber data because of differences in 
sampling procedure, item wording, and 
categories used in the analyses, there is 
little doubt that IRB's have become 
more active, at least as such activity is 
reflected in their requiring investigators 
to modify proposed research. Informa- 
tion provided by research investigators 
indicates that 40 percent of the proposals 
reviewed by IRB's were modified (Table 
1). Most of these modifications occurred 
in the formal review process, although 
some projects were modified as a result 
of informal contacts between investiga- 
tors and IRB members. Modifications re- 
garding informed consent were required 
in one-fourth of the proposals, while 
modifications regarding scientific design, 
subject selection, risks and discomforts, 
and confidentiality were each made in a 
small number of proposals (Table 2). 

More information was sought by IRB's 
on about almost one-third of the pro- 
posals submitted for review; in about 
two-thirds of these proposals, the IRB's 
also made a substantive request for mod- 
ification. 

In the percentage of proposals that 
they modified, IRB's varied markedly. 
Modifications in every proposal re- 
viewed were reported for 14 percent of 
the boards, while 22 percent of the 
boards modified no more than one-third 
of the proposals reviewed. Boards also 
differed in the variety of modifications 
they made. Nineteen percent made only 
one type of substantive modification, 
while 7 percent made all six types of 
modification identified in the survey (that 
is, regarding consent, risks, scientific de- 
sign, subject selection, confidentiality, 
and "other" modifications). The median 
number of types of modifications by 
IRB's was 2.5. 

Risks and Benefits of Approved Research 

More than half (55 percent) of the proj- 
ects for which information was available 
were expected by the investigators to be 
of benefit to the research subjects (11). 
There was little difference between bio- 
medical research and research that in- 
volved a behavioral intervention in the 
frequency with which benefit to subjects 
was expected, although the nature (med- 
ical or psychological) of the expected 
benefits differed. Fewer than one-third of 
the behavioral projects that did not in- 
volve the study of an intervention were 
expected to benefit subjects. 

Estimates of the probability and mag- 
nitude of the possible harms to subjects 
were also provided by investigators. 
One-fourth of the investigators judged 
their projects to be without risk, and an- 
other fourth judged their research to 
have no more than a "very-low" proba- 
bility of "minor" medical or psychologi- 
cal complications. The remaining half of 
the research involved at least a "low" 
probability of minor complications or a 
"very-low" probability of "serious" 
medical or psychological complications. 

These estimates of risk should not be 
treated as objective assessments of the 
degree of risk present in research. The 
assessment of independent raters would 
undoubtedly differ in some cases from 
the assessment of investigators them- 
selves. That is, after all, one of the ratio- 
nales for the review process. Never- 
theless, the validity in the aggregate of 
the investigators' estimates of the risk- 
iness of their research receives some 
confirmation from the fact that injuries to 
subjects were more likely to be reported 
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Table 2. Actions formally required of the investigator by the review board. The data are expressed as percentages; however, percentages need 
not add to 100 since respondents might indicate fewer or more than one action required. The N's vary slightly within columns because of missing 
data. The percentages exclude missing data. 

Type of institution 

Univer- Medical Hos- 
Institutions 

Type of request siie schools pitals for Other All 
sities schools pi talsly (N = N = (N = (N = (N = mentally (N = (N = 

(N4e 1425ao 24 3infirm- 95) 2389) 514) 1425) 254) (N = 101) 

More information 33 30 39 28 21 32 
Modification in consent forms and procedures 19 25 31 14 13 24 
Modification in scientific design * 2 6 8 1 3 
Modification in subject selection * 3 5 7 1 3 
Modification regarding risks and discomfort 3 4 4 7 9 4 
Modification regarding confidentiality 6 2 3 6 6 3 
Other modifications 5 3 7 7 9 5 
Informal suggestion for modificationst 13 15 13 19 15 15 

*Less than 0.5 percent but greater than zero. tRow includes all projects modified as a result of informal discussions with IRB members, whether or not the review 
board formally requested modifications. 

in studies in which risks were assessed 
as relatively high (see Table 3). Table 3 
shows that as the risk of projects in- 
creased, so did the likelihood that the 
project would benefit the subjects. Only 
about one-third of the "no risk" projects 
were expected to benefit subjects, while 
at the other end of the risk scale 80 per- 
cent of the projects were expected by the 
investigators to benefit subjects (12). 

Overall, investigators reported the oc- 
currence of actual harm to subjects in 3 
percent of the projects (13). These harms 
were generally reported as trivial or only 
temporarily disabling. Three investiga- 
tors, however, reported fatal effects; in 
each of two projects one subject died and 
in one project three subjects died. Each 
of these projects involved cancer re- 
search, and in two of the projects some 
subjects were in near terminal condition 
at the time of their participation in the 
research. 

There were indications that IRB's that 
review relatively risky research are more 
careful in their reviews. For example, 
among the medical school and hospital 
IRB's, those that reviewed more rela- 
tively high-risk research reported dis- 
cussing a more comprehensive set of is- 
sues during the review of proposals, and 
the rate of modification in proposals was 
greater than in boards that reviewed 
more lower-risk research. This corre- 
spondence between risk and IRB activity 
was not found in universities, perhaps 
because there is less variation in risk in 
the research reviewed therein. 

Selection of Subjects in Approved Projects 

By and large, IRB's accepted investi- 
gators' plans for selection of subjects. 
However, changes were required in 3 
percent of the projects, usually by limit- 
ing or restricting the sample in some 
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way. "Patients" served as subjects in 76 
percent of the projects approved by 
IRB's in medical schools and in 86 per- 
cent of projects in hospitals. In almost 
half of these projects, the subjects were 
the investigator's own patients. Patients 
were subjects in only 17 percent of the 
projects in universities, where projects 
most frequently involved college stu- 
dents (37 percent) as subjects. Subjects 
in most research were selected because 
of some specific condition or character- 
istic. For patients this usually meant that 
their disease was a selection criterion; in 
research in universities, the most com- 
mon selection criteria were demographic 
characteristics such as age or education- 
al situation. Persons identified as "pa- 
tients" served as subjects in three- 
fourths of the projects expected to bene- 
fit subjects and in half of the other stud- 
ies. 

Projects in which investigators report- 
ed relatively high proportions of (i) 
males, (ii) persons between 41 and 64 
years of age, and (iii) high or middle in- 
come persons were more likely than oth- 
er projects to be above average in risk. 
Overall, although more investigators de- 
scribed their subjects as "low income" 

persons than as "high income" persons, 
there was no evidence that low income 
persons were particularly likely to be se- 
lected either for relatively risky research 
or for research that was not expected to 
benefit subjects. Projects involving sub- 
stantial proportions of children or older 
people were more likely to be expected 
to benefit the subjects than were projects 
that drew more heavily on 19 to 40 year 
olds. 

Informed Consent 

Informed consent is the focus of con- 
siderable activity by IRB's; yet it re- 
mains a problem. In one-fourth of the 
projects, investigators reported that 
the IRB had required that they make 
changes in their plans for obtaining in- 
formed consent. Virtually all of these 
changes pertained to the content of con- 
sent forms-most commonly through the 
addition of materials-rather than to the 
way in which consent was obtained; in 
fewer than 1 percent of the studies did 
IRB's require changes regarding the tim- 
ing of the consent process, who obtained 
consent, the setting in which consent 

Table 3. Risk, benefit, and availability of treatment for harmful effects. Data are expressed as 
percentage of projects. 

Relative Expected Harmful Treatment 

risk level* N to benefit effects reported 
subjects reported available 

No risk 710 34 0 14t 
Very low risk 446 52 1 31 
Low risk 459 63 3 52 
Moderate risk 483 80 12 81 

*Medical and psychological risks, as assessed by investigators. The risk index was constructed by arraying 
the studies in which risk was reported ("no risk" studies thus represent a distinct category), using weighting 
procedures that reflect both the seriousness and probability of harm. The resulting arrayal was then, to the 
degree possible, trichotomized. Studies are thus categorized according to their risk in relation to other stud- 
ies, not according to an independent standard of "very low risk," "low risk," and "moderate risk." tIn 
some cases, investigators probably reported institutional policies regarding treatment of injuries, rather than 
provisions made for a specific study; hence, provisions for treatment for harm were reported to some studies 
that the investigators indicated were free of risk. 
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Table 4. Readability of consent forms approved by IRB's. The table is based on those projects for which a consent form was available. Percent- 
ages exclude missing data. Readability is measured by the Flesch Readability Yardstick. The "reading-ease score" for a selected passage is based 
on word length (the average number of syllables per 100 words) and sentence length (the average number of the words per sentence) [see (16)]. 
The classification used in table (for example, scholarly/academic, pulp fiction) were delineated by Flesch in 1948 (16). 

Very Fairly Fairly Easy Very 
Type of difficult ( icultrl/ difficult Standard easy ey N (scfrolariyl (pulp easy Total institution (scientific! (Atlantic (Time) (slick 

professional) academic) Monthly) fiction) ficton) (comcs) 

Universities 219 18 49 20 10 3 * 0 100 
Medical schools 1011 21 56 19 4 * * 0 100 
Hospitals 159 22 61 8 8 * 0 0 100 

Other 137 24 55 16 2 3 0 0 100 
All 1526 21 56 17 5 1 * 0 100 

*Less than 0.5 percent but greater than zero. 

would be obtained, or the presence of a 
witness (14). 

The obtaining of consent. Investiga- 
tors reported that informed consent was 
obtained in almost 90 percent of the proj- 
ects. Usually such consent was obtained 
in writing. The major reasons cited for 
not obtaining consent were that the re- 
turn of questionnaires implied consent, 
that only routine procedures or treat- 
ments were being used, or that the study 
was based exclusively upon existing rec- 
ords, data, or materials gathered for oth- 
er purposes (15). 

In 15 percent of the studies, investiga- 
tors reported that some information was 
withheld from subjects. This occurred 
most frequently in studies conducted in 
universities and least frequently in proj- 
ects conducted in medical schools, and 
as often in projects expected to benefit 
subjects as in other studies. The reason 
given for withholding information was 
usually to eliminate sources of bias in the 
study or because it was believed that the 
subject would not understand the infor- 
mation. The information not disclosed 
usually pertained to the purpose of spe- 
cific procedures in the study or to the 
identity of the medication or treatment 
being used with particular subjects (as in 
double-blind research designs). In a few 
projects (2 percent) investigators report- 
ed that subjects were given information 
that was untrue. Most of these projects 
were conducted in universities. The false 
information usually concerned the pur- 
pose of the procedures used in the study, 
and the reasons again pertained to the 
avoidance of bias in the data. 

Consent forms. Despite the general 
use of consent forms and evidence of the 
concern of IRB's regarding such forms, 
consent forms tended to be incomplete 
and difficult to understand, according to 
our analysis of the content and read- 
ability of the actual forms used in the re- 
search. On an index composed of six 
consent elements specified in the HEW 
regulations-the purpose of the re- 
search, the procedures involved, the 
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risks, the benefits, a statement that sub- 
jects are free to withdraw from the re- 
search, and an invitation to ask ques- 
tions-only 18 percent of the forms were 
complete or nearly complete. Twenty- 
one percent of the forms from hospitals 
and medical schools were complete or 
nearly so, while this was true of less than 
10 percent of the forms from universities 
and other institutions. Descriptions by 
investigators of the topics covered in or- 
al explanations added only negligibly to 
the report of information that was trans- 
mitted to subjects. 

Some elements received more cov- 
erage than others in consent forms. The 
procedures of the research were not 
mentioned in 10 percent of the forms; the 
purpose was not mentioned in 23 per- 
cent; and the benefits of the research (or 
absence of benefits to subjects) were not 
mentioned in 45 percent. Risk was not 
mentioned in 30 percent of the forms, 
and 70 percent of these cases were in 
studies which were described by investi- 
gators as entailing at least a very low 
probability of minor harm to subjects. 
Even in consent forms in which these 
various elements were mentioned, fewer 
than half of the forms provided a detailed 
description. In some cases, these topics 
were mentioned only in statements say- 
ing "I certify that I have been informed 
of the purpose, procedures, and risks 
and benefits of this study." A statement 
regarding withdrawal from the study was 
not present in 22 percent of the consent 
forms; however, many of these may 
have been from studies in which the ac- 
tive participation of subjects ended 
quickly. An offer to answer questions ap- 
peared in more than half of the consent 
forms. A description of alternative treat- 
ments might have been expected in stud- 
ies which were expected to be of benefit 
to subjects; however, this occurred in 
fewer than 20 percent of the forms in 
such studies. Similarly, consent forms 
from projects described by investigators 
as including an "experimental" element 
might have been expected to mention 

this. About 60 percent of the forms from 
such projects, however, did not call at- 
tention to the experimental nature of the 
project through the use of words such as 
"experiment," "research," or "investi- 
gation." 

A "reading ease score" was computed 
for each consent form according to a 
standard measure, the Flesch Readabil- 
ity Yardstick (16). Consent forms tended 
to be written in academic or scientific 
language that may be difficult for the lay 
person to understand (see Table 4). De- 
scriptions of the procedures used in the 
research tended to be somewhat more 
readable than descriptions of the pur- 
pose or risks of the research; but overall, 
fewer than 7 percent of the consent 
forms were in language as simple as is 
found, for example, in Time magazine. 
In more than three-fourths of the consent 
forms, fewer than 10 percent of the tech- 
nical or medical terms were explained in 
lay language. It is questionable whether 
many subjects would find most consent 
forms useful to them in making decisions 
regarding participation in research. No 
information is available on the degree to 
which the difficult language of the con- 
sent forms is mitigated by oral ex- 
planations in simpler terms. 

There was no tendency for the more 
complete consent forms to be either 
more or less difficult to read than were 
the less complete consent forms. The 
correlation between the two measures 
was low and negative (r = -.09). 

Comparisons were made of the pre- 
and postreview versions of consent 
forms from the same projects in an at- 
tempt to elucidate why IRB's required 
many modifications in consent forms, 
yet approved forms that were frequently 
incomplete and difficult to read. No sig- 
nificant difference was found on the av- 
erage readability or completeness scores 
between consent forms as submitted to 
the IRB and the consent forms as ap- 
proved by the IRB. Confining attention 
to consent forms which were reported to 
have been changed at the request of the 
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IRB's, the average difference in com- 
pleteness between the two versions of 
consent forms was 0.076 (on a scale that 
could range from -3 to +3), and the av- 
erage difference in readability was 0.007 
(on a scale that could range from -6 to 
+6). Thus, as readability and complete- 
ness were measured, no significant im- 
provement could be found in consent 
forms that the IRB had required to be 
modified. 

Furthermore, an examination of con- 
sent forms submitted for review showed 
there to be no significant differences (in 
the expected direction) in readability or 
completeness between forms which pro- 
duced an IRB request for modification 
and those for which the IRB made no 
such request. Confining attention to con- 
sent forms submitted for review (that is, 
not to consent forms approved by 
IRB's), the mean completeness score of 
forms which the IRB requested to be 
changed was 1.84 and the mean com- 
pleteness score for forms for which no 
changes were requested, 1.60 (complete- 
ness scores here ranged from 0 for in- 
complete to 3 for complete). On these 
same forms submitted for review the 
mean readability score on forms that the 
IRB requested be changed was 2.09, 
while the readability score for those for 
which no changes were requested was 
2.11 (readability scores here ranged from 
1 for very difficult to read to 7 for very 
easy to read). Thus, the less readable 
and less complete consent forms were no 
more likely than the relatively readable 
and complete forms to have elicited a 
request from the IRB for modification. 

Involvement of IRB's After Initial Review 

Perhaps the most common criticism of 
IRB's has pertained to their lack of in- 
volvement with research after the initial 
approval. The study showed that most 
IRB's approve at least some projects 
with the stipulation that they be re- 
viewed again after intervals ranging from 
1 month to 3 years, but usually after 1 
year. Only half of the boards reported 
having either a formal or informal policy 
regarding the reporting of injuries to sub- 
jects. In most instances, investigators 
were supposed to notify the IRB in the 
event of injuries to subjects; a few IRB's 
reported that a study would be halted or 
reviewed again if injuries occurred. 
Somewhat surprisingly, reports from 
more than one-third of the IRB's in- 
dicated that they had at some time desig- 
nated someone to observe the manner in 
which research was conducted; half of 
these boards said that this was done rou- 
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tinely, and the others reported that proj- 
ects were observed only under certain 
circumstances, such as when there was 
particular risk, when children were in- 
volved, or when there had been prob- 
lems in the past. 

The Performance of IRB's 

In examining the performance of 
IRB's, we looked at differences among 
them in the extent to which each (i) is 
comprehensive in its discussions of pro- 
posals (a score constructed by com- 
bining the responses of members of each 
IRB to a list of topics discussed by their 
IRB), (ii) has procedures to monitor the 
progress of research, (iii) makes modifi- 
cations in proposals, (iv) approves read- 
able and complete consent forms, (v) is 
judged by IRB members to do a good 
job, and (vi) is viewed positively by in- 
vestigators. 

Although a high score on any particu- 
lar measure may not indicate an effective 
board, an IRB that scores high on all of 
these aspects could presumably be 
judged to be an effective board, and one 
that scores low on all of these aspects is 
presumably an ineffective board. How- 
ever, no such patterns among the criteria 
emerged in the analysis of the data. In- 
stead, in most cases an IRB's score on 
one of the measures was unrelated to its 
score on other measures. Thus, for ex- 
ample, there was no relation between 
evaluations of a board by its members 
and evaluations by the investigators 
whose research it reviews. Of the few 
statistically significant relationships 
found between indicators of perform- 
ance, almost as many were negative as 
were positive. 

The boards that made the most com- 
mon types of modifications in proposals 
tended to receive lower evaluations from 
investigators. Thus, IRB's that made fre- 
quent requests for more information 
from investigators were evaluated in less 
positive terms by investigators. Similar- 
ly, at institutions where IRB's made rela- 
tively frequent modifications concerning 
consent, investigators more frequently 
disagreed with the statement that the 
IRB protects the rights and welfare of 
human subjects. These findings suggest 
there may be a trade-off between IRB 
activity and investigator acceptance, 
particularly when investigators do not 
see a link between the IRB's actions and 
the protection of subjects. Such trade- 
offs among the criteria of performance 
were found only infrequently, however. 

The data were analyzed to see the ex- 
tent to which variations in procedures, 

policies, and composition of IRB's were 
associated with differences on the vari- 
ous measures of performance. Few sig- 
nificant relationships were found, and 
among these few no consistent pattern 
emerged. 

The operation of the review process 
was viewed more favorably than unfa- 
vorably by most research investigators 
and IRB members (see Table 5). How- 
ever, a substantial minority, particularly 
of the investigators, felt that the review 
procedure is an unwarranted intrusion 
on the investigators' autonomy, that the 
IRB gets into inappropriate areas, that it 
makes judgments it is not qualified to 
make, and that it impedes research. The 
attitudes of the board members were 
slightly more positive than those of in- 
vestigators. Among the investigators 
surveyed, the behavioral researchers 
had the least favorable attitudes. The 
problem (from a list of ten problems) 
most frequently cited by board members 
was getting members together for meet- 
ings. More than one-fourth of the IRB 
members indicated as problems the need 
for rapid action to meet deadlines im- 
posed by funding agencies, the lack of 
precise HEW guidelines, and the time 
spent unnecessarily reviewing research 
with little risk. 

Attitudes of Research Subjects 

Investigators who found it appropriate 
to cooperate in this aspect of our re- 
search sent letters to their subjects in- 
dicating that the Survey Research Center 
wished to interview them about their ex- 
perience in research. Only those subjects 
who returned a postcard indicating their 
willingness to be interviewed were con- 
tacted. This procedure was employed to 
protect the privacy of the subjects of the 
research under study, and it complicated 
the inherent difficulties of contacting 
such a sample. We were unable to obtain 
a true probability sample of research 
subjects, and the sample cannot be con- 
sidered representative. Furthermore, pe- 
riods of up to a year had elapsed since 
some subjects' participation. These data, 
therefore, must be interpreted with cau- 
tion. 

Most subjects or third parties recalled 
giving consent for participation, but one 
out of ten indicated that they did not un- 
derstand that they were to be involved in 
"research." The majority, however, felt 
that they had been given clear, suf- 
ficient, and accurate information about 
the project in which they participated. 
The single most prevalent reason for 
subjects' participation was the ex- 
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Table 5. Attitudes of different types of investigators and review committee members toward the review process. 

Percentage agreeing with each statement 

Review board members Research investigators 

Statement o Behavioral Behavioral 
ic- a and Other dio- and Other medical medical social (N = social (N = 

sciences sciences 220)* sciences sciences 180) (N 370)* 
(N = 135)* 

( N = 395) 

The human subjects review procedure has protected 99 99 99 99 96 98 
the rights and welfare of human subjects-at least 
to some extent 

The review procedure has improved the quality of sci- 78 62 70 69 55 83 
entific research done at this institution-at least to 
some extent 

The review procedure runs with reasonable efficiency- 99 96 99 96 94 94 
at least to some extent 

The review procedure is an unwarranted intrusion on 13 11 6 25 38 23 
an investigator's autonomy-at least to some extent 

The review committee gets into areas which are not ap- 39 24 27 50 49 39 
propriate to its function-at least to some extent 

The review committee makes judgments that it is not 28 21 20 43 49 25 
qualified to make-at least to some extent 

The review procedure has impeded the progress of re- 26 30 22 43 54 36 
search done at this institution-at least to some extent 

*The N's are approximate since nonresponse varied from item to item. 

pectation of medical, psychological, or 
educational benefits. Almost all of the re- 
spondents (98 percent) felt that participa- 
tion was voluntary; most felt positively 
about the experience; and two-thirds felt 
that they (or the subject) benefited di- 
rectly. Thirteen percent, however, said 
that they had experienced unexpected 
difficulties. About 70 percent said they 
would be very willing to participate in a 
similar study again. Many of those who 
were less than willing gave as their rea- 
sons the time and travel involved, the 
unpleasant procedures, or the side ef- 
fects. Other respondents said that their 
decision to participate in another study 
would depend on the nature of the re- 
search or its benefits to subjects. 

Subjects and third parties who con- 
sented on their behalf offered a number 
of suggestions and comments, including 
the desirability for additional informa- 
tion about the research (expressed by 19 

percent) and the need for more care or 
courtesy on the part of investigators in 
their treatment of subjects (expressed by 
11 percent). Here are some sample sug- 
gestions from these subjects. 

[P]eople could explain research more.... 

. . . [G]ive participants as much knowledge as 
they want. 
I am a physician. They could have given me 
more information. My education is equal to 
theirs. They treated me like an idiot. 

.. . [I]t would have been nice to have gotten a 
letter explaining the results. 

. . . [R]esearchers should make very clear the 
length of the study and what is involved. 

They should warn people more emphatically 
about the possibilities of unforeseen side ef- 
fects. 

1100 

They could talk to patients and get their per- 
spective. I felt like a number in the hospi- 
tal.... 

There were also miscellaneous sugges- 
tions, such as to increase the benefits 
and reduce the risks of research and to 
do more research and make it available 
to more people, but these comments 
were less frequent than those regarding 
the conduct of the research. The major- 
ity of subjects did not offer any sugges- 
tions for improvement in the conduct of 
research. 

Conclusions 

A substantial effort goes into the re- 
view process for protecting human sub- 

jects. Although we cannot be precise 
about the total magnitude of this effort, a 

projection from our sample suggests that 
IRB members spent more than a third of 
a million person hours on IRB activities 

during the year of this study. Additional 
effort came from administrative assist- 
ants and from the researchers whose 
studies were reviewed. Although a judg- 
ment about whether this effort is worth 
the cost depends on the importance that 
one attaches to the issues addressed by 
IRB's as well as the alternatives that one 
sees as reasonable, the results of this 

study are of relevance. 
Both the frequency with which IRB's 

require modification of proposals and the 
evaluations of IRB members and investi- 
gators suggest that the boards play a use- 
ful and valuable role. Institutional re- 
view boards have some direct impact on 
more than half of the proposals that they 

review, by requesting either modifica- 
tion of or additional information about 
proposed research. Board members and 
researchers are virtually unanimous in 
agreeing that the review procedure helps 
to protect the rights and welfare of hu- 
man subjects. Furthermore, most of 
these persons agree that the institutional 
review process is a reasonably efficient 
approach to the task. Of course, a sub- 
stantial minority of investigators believe 
that their review board gets into in- 
appropriate areas, makes judgments that 
it is not qualified to make, and impedes 
research. On balance, however, fewer 
than 10 percent of the investigators felt 
that the difficulties of the review proce- 
dure outweighed its benefits in pro- 
tecting human subjects. Most research- 
ers, as well as board members, apparent- 
ly recognize a need for the review of 
research, accept the legitimacy of IRB's, 
and are prepared to play their part in 
supporting the work of these boards. 

This general level of acceptance and 

support bodes well for the review pro- 
cess. Obviously, the process will not 
work well unless the participants are 
willing to make it work, and this willing- 
ness seems to prevail at most institu- 
tions. However, we believe that an ef- 
fective system requires more than the 
goodwill and common sense on which 
the present system relies almost exclu- 
sively. 

Our data on informed consent illus- 
trate the need for more effective actions 
by review boards. Most boards appar- 
ently confine their attention to the pieces 
of paper to be used to document in- 
formed consent rather than to the overall 
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process by which informed consent is to 
be sought. The consent forms them- 
selves tend to be incomplete and difficult 
for ordinary persons to understand; 
some forms could probably not be under- 
stood by most subjects. We were unable 
to document that review boards help to 
improve forms in this regard. Forms that 
are difficult to understand when first sub- 
mitted to boards for review are no more 
understandable after they pass the re- 
view and, therefore, they are as difficult 
when finally given to subjects as they 
were when first submitted to the board. 
The problem of readibility cannot be 
solely attributed to the use of medical 
and technical terminology; some of the 
difficulty, according to our analysis, is 
related to the complexity of sentence 
structure and the nature of many of the 
nontechnical terms that researchers use. 
The communicativeness of these forms, 
therefore, could be improved without 
sacrificing content, though consent 
forms should not ordinarily be relied up- 
on as the primary device for providing 
information to subjects (6). 

A second source of data about this 
general problem comes from the subjects 
of research themselves. Our "sample" 
of subjects is very select, and we must be 
cautious in drawing inferences on the 
basis of information provided only by 
those whom we were able to interview. 
Nonetheless, the information obtained 
from this group of respondents is of 
some value. While most of these re- 
spondents felt that they had been well in- 
formed and well treated in the research, 
one-third of them offered suggestions 
about how researchers might improve 
the way they do studies involving human 
beings. Most of these suggestions im- 
plied the need for researchers to commu- 
nicate more effectively and to treat sub- 
jects with greater concern and sensitivi- 
ty. 

Although the ethical conduct of re- 
search involving human subjects re- 
quires that researchers have a certain de- 
gree of skill in communicating with and 
relating supportively to others, training 
in the techniques of effective communi- 
cation is not an ordinary part of the edu- 
cation of researchers (17). Thus, it is 
probably not surprising that the data 
show a need for IRB's to attend to inves- 
tigators' plans for obtaining informed 
consent from subjects. However, few 
IRB members have had any special train- 
ing for that role, and IRB's are not per- 
forming this function effectively. Com- 
munication skills could be defined as a 
legitimate part of the methodological 
training of scientists in fields that employ 
human subjects, and efforts could be 
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made to expand and make more system- 
atic the training programs for IRB mem- 
bers and researchers that have been un- 
dertaken by various groups in recent 
years. 

Improvements in the effectiveness of 
IRB's and in the ethical conduct of re- 
search might also be expected if IRB's 
received more feedback about their per- 
formance. Information from subjects 
about their experiences in research could 
be most useful to IRB's in improving the 
quality of informed consent. Much can 
be learned from subjects who were badly 
informed or who felt coerced to partici- 
pate in research, as well as from those 
who have had good experiences. It also 
seems likely that IRB's would find useful 
some information about how they com- 
pare to other IRB's or to some standards 
of performance. The former comparison 
could come through the development of 
a newsletter or through workshops or 
similar activities in which members of 
different IRB's could communicate with 
one another. The latter comparison 
could result from a monitoring process 
that is educational in orientation. At 
present, IRB's have only their own past 
experience and the HEW regulations as 
a guide to their behavior. The value di- 
lemmas at stake and the level of effort 
that is being expended by IRB's are of 
sufficient magnitude to justify serious ef- 
forts to improve their effectiveness (18). 
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