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Objectives. We compared the influence of awareness of the Tuskegee Syphi-
lis Study and the presidential apology for that study on the willingness of Blacks,
non-Hispanic Whites, and Hispanics to participate in biomedical research.

Methods. The Tuskegee Legacy Project Questionnaire was administered to
1133 adults in 4 US cities. This 60-item questionnaire addressed issues related to
the recruitment of minorities into biomedical studies.

Results. Adjusted multivariate analysis showed that, compared with Whites,
Blacks were nearly 4 times as likely to have heard of the Tuskegee Syphilis Study,
more than twice as likely to have correctly named Clinton as the president who
made the apology, and 2 to 3 times more likely to have been willing to participate
in biomedical studies despite having heard about the Tuskegee Syphilis Study
(odds ratio [OR]=2.9; 95% confidence interval [CI]=1.4, 6.2) or the presidential
apology (OR=2.3; 95% CI=1.4, 3.9).

Conclusions. These marked differences likely reflect the cultural reality in the
Black community, which has been accustomed to increased risks in many activ-
ities. For Whites, this type of information may have been more shocking and at
odds with their expectations and, thus, led to a stronger negative impact. (Am J
Public Health. 2008;98:1137–1142. doi:10.2105/AJPH.2006.100131)
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and Hispanics, in the level of awareness of
the Tuskegee Syphilis Study and the US presi-
dential apology made to the Black commu-
nity, and to compare the self-reported influ-
ence among Blacks, Whites, and Hispanics of
both the study and the presidential apology
on the willingness to participate in biomedical
studies.

METHODS

The TLP Questionnaire was administered
via random-digit-dialed telephone interviews
to 1133 Blacks, Hispanics, and Whites aged
18 years and older in 4 city and county
areas: Birmingham and Jefferson County, and
Tuskegee and Macon County, Ala; Hartford
and Hartford County, Conn; and San Antonio
and Bexar County, Tex. All interviews were
conducted between March 1999 and Novem-
ber 2000.

The TLP Questionnaire, a 60-item instru-
ment, addresses a range of issues related to

the recruitment of minorities into biomedical
studies. Details on the history and develop-
ment of the TLP Questionnaire and justifica-
tions of the methodological decisions both for
the selection of the 4 cities and for the analy-
sis of the TLP Questionnaire have been de-
scribed elsewhere.3,30 All TLP Questionnaire
interviews were conducted in English. Re-
spondents answered questions but were pro-
vided no information about the Tuskegee
Syphilis Study during the interview. 

The interviews were administered by the
Survey Research Unit of the University of Al-
abama at Birmingham. The target population
consisted of noninstitutionalized adults who
lived in households with working telephones
in the 4 targeted cities and counties. The
sample of households in each of the 4 loca-
tions was supplied by Survey Sampling Inc
(Fairfield, Conn) and was based upon a sim-
ple random sampling of telephone numbers
that used the 3-digit telephone exchanges for
those local calling areas with partial screening

The US Public Health Service Tuskegee Syph-
ilis Study (1932–1972) is arguably the most
infamous biomedical research study in US
history.1–5 This study enrolled 399 Black
sharecroppers in Macon County, Ala, and
studied the effects of not treating their syphi-
lis.6,7 There is widespread belief that the “leg-
acy” of this unethical study is that the Black
community has a greater reluctance to partici-
pate in clinical research studies because of
the abuses foisted on the participants in that
study. Although a considerable amount has
been written about the long-lasting effects of
the Tuskegee Syphilis Study on the Black
community, most of this work has been from
a legal, historical, ethical, or access to health
care perspective.8–20

Surprisingly few research articles have di-
rectly examined whether any differential par-
ticipation of Blacks or other minorities in bio-
medical studies compared with participation
of Whites was because of the legacy of the
Tuskegee Syphilis Study or because of other
factors.21–28 A recent literature review noted
that only 5 of the published studies to date
have presented quantified data that compared
Black with White participation and the rela-
tion to the Tuskegee Syphilis Study,29 and
most of them only used a single question on
willingness to participate as their measure of
this complex decison.30 A recent study used a
series of questions to create 2 validated scales
to measure willingness to participate and
found that Blacks self-reported that despite
having a higher fear of participation, they
were just as likely as Whites to participate in
biomedical research.30

For our study, we used data from a tele-
phone survey of adults in 4 US cities that
used the Tuskegee Legacy Project (TLP)
Questionnaire.30 We sought to compare ra-
cial/ethnic differences among Blacks, Whites,



TABLE 1—Age, Gender, Education, and Income Distribution of Respondents (N=1113), by
Racial/Ethnic Group: Tuskegee Legacy Project Study, 1999–2000

Blacksa,b Whitesa,c Hispanicsb,c

Total, No. 353 623 157

Age, mean (SD) 49.1 (16.5) 53.8 (17.0) 41.5 (16.1)

Male, % (95% CI) 52.1 (46.8, 57.4) 48.3 (44.3, 52.3) 39.5 (31.8, 47.6)

Education level, % (95% CI)

Less than high school graduate 21.6 (17.4, 26.4) 11.8 ( 9.4, 14.7) 14.0 (9.0, 20.4)

High school graduate or some college 60.5 (55.3, 65.8) 51.3 (47.4, 55.4) 61.0 (53.5, 68.8)

College graduate or higher 17.9 (14.0, 22.2) 36.9 (33.1, 40.8) 25.0 (16.3, 32.4)

Income level, % (95% CI)

< $20 000 42.8 (37.6, 48.1) 21.3 (18.2, 24.8) 41.7 (33.6, 49.5)

$20 000–$74 999 52.1 (46.8, 57.4) 58.4 (54.4, 62.3) 52.5 (44.1, 60.3)

≥ $75 000 5.1 ( 3.1, 7.9) 20.3 (17.1, 23.6) 5.8 ( 2.7, 10.6)

Note. CI = confidence interval.
aStatistically significant contrasts for Blacks versus Whites: differed on age, education, and income (P ≤ .05).
bStatistically significant contrasts for Blacks versus Hispanics: differed on age and gender (P ≤ .05).
cStatistically significant contrasts for Hispanics versus Whites: differed on age, gender, education, and income (P ≤ .05).

for nonworking or business numbers. Thir-
teen interviewers, trained for the survey, used
the full computer-assisted telephone inter-
viewing technology. Unresolved numbers
were retired after 20 attempts. Interviewers
were supervised at all times and randomly
electronically monitored a minimum of 4
times per month.

We conducted unadjusted bivariate analy-
ses, which were followed by multivariate lo-
gistic regression analyses, adjusted for age,
gender, education, and income, as well as city.
To acknowledge and account for cultural
differences among the cities (i.e., above and
beyond simple demographic differences), we
included the variable city as a separate covari-
ate in all multivariate analyses of the study
sample as a whole. We conducted the bivari-
ate and multivariate analyses using SPSS ver-
sion 14.0 (SPSS Inc, Chicago, Ill) and SAS ver-
sion 9.0 (SAS Institute Inc, Cary, NC). We
calculated confidence intervals (CIs) for per-
centages using Stata version 9 (Stata Corp,
College Station, Tex) with its module Confi-
dence Interval for Proportions.

RESULTS

Response rates in Birmingham and Jefferson
County, Tuskegee and Macon County, Hart-
ford and Hartford County, and San Antonio

and Bexar County were 70%, 65%, 49%,
and 50%, respectively. The overall comple-
tion rate (number of completed interviews
per number of initiated interviews) exceeded
90% in each city. For San Antonio, the major
Spanish-speaking Hispanic population ac-
cessed in this survey, 10% of the contacted
individuals indicated that they could not
participate with the English-language-only
instrument. Table 1 shows the age, gender,
education, and income distribution of the
1133 respondents within the 3 racial/ethnic
groups.

To determine if a respondent was aware of
the Tuskegee Syphilis Study, the TLP Ques-
tionnaire had 2 separate recognition probes.
The first recognition probe consisted of the
respondents being asked directly whether
they had ever heard about the Tuskegee
Syphilis Study. The 3 racial/ethnic groups
differed markedly on responses to this first
recognition probe for the Tuskegee Syphilis
Study with 72.6% of Blacks, 55.2% of
Whites, and 23.6% of Hispanics answering
yes (P<.001, by the χ2 test). Each contrast
between any 2 of the racial/ethnic groups
was also statistically significant at P<.001.
The second probe, which occurred 6 ques-
tions later in the interview, was only asked of
individuals who either said no to having heard
of the Tuskegee Syphilis Study in the first

probe or who answered yes to that first probe
but could provide no details about that study.

Of the original 1133 respondents who were
interviewed, 57.2% (95% CI=54.3%,
60.1%) indicated that they had heard of the
Tuskegee Syphilis Study when the data from
both probes were combined. For the 1128
respondents who filtered through the 2 probes
with valid responses (i.e., a yes or no response),
there were marked differences among the ra-
cial/ethnic groups on their final yes or no an-
swer to the inquiry on whether they had ever
heard of the Tuskegee Syphilis Study. 

Results of an unadjusted bivariate analysis
based upon the 2-probe combination showed
that 76.4% of the 353 Blacks in the study
(95% CI=71.7%, 80.8%), 56.8% of the 623
Whites in the study (95% CI=52.8%,
60.8%), and 25.3% of the 157 Hispanics in
the study (95% CI=18.9%, 33.0%) had indi-
cated that they had heard of the Tuskegee
Syphilis Study (Figure 1). This difference was
statistically significant across the 3 racial/
ethnic groups (P<.001, by the χ2 test), with
each 2-way contrast also statistically signifi-
cant (P<.001, by the χ2 test). Across racial/
ethnic groups, a comparison of yes responses
to the first probe only versus the yes re-
sponses to the 2-probe combination revealed
that only a very slight upward correction fac-
tor resulted from the use of the second probe
for each of the 3 racial/ethnic groups (i.e., an
increase of 3.8 percentage points in Blacks,
1.6 percentage points in Whites, and 1.7 per-
centage points in Hispanics).

Figure 1 also shows the percentage of cor-
rect responses to: “Has any US President ever
apologized for the Tuskegee Syphilis Study?”
and “Which US president?” Of the Blacks in
the study, 42.5% had heard of the presiden-
tial apology (95% CI=27.3%, 47.8%) and
34.8% knew that President Clinton had given
the apology (95% CI=29.9%, 40.0%). Of the
Whites in the study, 28.1% had heard of the
presidential apology (95% CI=24.6%, 31.8%)
and 24.1% knew that President Clinton had
given the apology (95% CI=20.8%, 27.6%).
Of the Hispanics in the study, 8.3% had heard
of the presidential apology (95% CI=4.5%,
13.7%) and 3.2% knew that President Clinton
had given the apology (95% CI=1.0%, 7.3%).

Table 2 shows the multivariate logistic re-
gression analyses of the responses to the
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FIGURE 1—Responses to having heard of the Tuskegee Syphilis Study and the presidential
apology, and knowing who made that apology, among Blacks, Whites, and Hispanics:
Tuskegee Legacy Project Study, 1999–2000.
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same 3 questions adjusted for age, gender,
education, income, and city. The adjusted
multivariate analysis shows that the odds of
hearing of the Tuskegee Syphilis Study were
nearly 4 times greater for Blacks than for
Whites (odds ratio [OR]=3.9; 95% CI=2.6,
5.7). The difference in odds between His-
panics and Whites was not statistically signif-
icant (OR=1.6; 95% CI=0.93, 2.7). The
adjusted multivariate analysis for having
heard of the presidential apology showed
that whereas the odds for Blacks did not sig-
nificantly differ from the odds for Whites
(OR=1.6; 95% CI=0.91, 2.7), the odds of
correctly naming Clinton as the President
who made the apology were 2 times greater
for Blacks than for Whites (OR=2.3; 95%
CI=1.6, 3.4). Too few Hispanics had heard
of the apology to include Hispanics in these
latter 2 analyses.

Given that the ORs for these 3 questions
by city (Table 2) showed a strong effect of
city of residence on awareness of the study
and of the presidential apology, adjusted ORs
were computed to assess the racial difference
for each of the 3 questions within each city.
Because of the limitations of sample size on
the stability and interpretation of data, this
further analysis was only conducted for
Blacks and Whites in the 3 cities with sub-
stantial numbers of these 2 racial groups (i.e.,
Birmingham, Tuskegee, and Hartford). The
results of this additional within-city analysis
indicated that the odds of Blacks having ever
heard of the Tuskegee Syphilis Study were 4

to 5 times higher than were the odds for
Whites in the cities of Hartford and Birming-
ham (OR=4.37 [95% CI=2.40, 7.96] and
OR=5.47 [95% CI=2.35, 12.71], respec-
tively), but not significantly different from
Whites in the city of Tuskegee (OR=2.37;
95% CI=0.89, 6.34).

Although there were no statistically signifi-
cant differences in odds between Blacks and
Whites for the question “Has any US Presi-
dent ever apologized for the Tuskegee Syphi-
lis Study?” in any of the 3 cities, statistically
significant differences were observed for the
third question: “Which US President?” For
each of the 3 cities, Blacks were 2.5 to 3
times more likely than were Whites to cor-
rectly name Clinton as the president who
made the apology (Hartford: OR=2.81 [95%
CI=1.31, 6.03]; Birmingham: OR=2.97
[95% CI=1.44, 6.11]; and Tuskegee:
OR=2.50 [95% CI=1.33, 4.70]).

Respondents who replied yes to the 2-
probe series on ever having heard of the
Tuskegee Syphilis Study were then asked the
follow-up question: “As a result of what you
have heard about the Tuskegee Syphilis
Study, how likely are you to participate in a
medical research study?” with responses on a
5-point Likert scale ranging from much more
likely to much less likely. Because very few His-
panic respondents had responded yes to this
2-probe series (n=39), this analysis was per-
formed only for Black and White respondents.

Figure 2 shows an unadjusted bivariate
analysis that revealed that among those who

had heard of the Tuskegee Syphilis Study, the
negative influence on the likelihood of partici-
pation in future studies was less among
Blacks than among Whites; i.e., 50.0% of
Blacks and 70.3% of Whites reported that
they were less likely to participate as a result
of what they had heard about the Tuskegee
Syphilis Study (P<.001; Kendall’s tau-B). 

Multivariate logistic regression analysis of
this question (adjusted for age, gender, educa-
tion, income, and city) revealed that despite
what they had heard about the Tuskegee
Syphilis Study, the odds of Blacks indicating a
willingness to participate in biomedical stud-
ies were nearly 3 times greater than the odds
of Whites (OR=2.9; 95% CI=1.4, 6.2).

After the respondent was asked “Has any
US President ever apologized for the
Tuskegee Syphilis Study?” a follow-up ques-
tion was asked: “Based upon what you heard
about the apology, would it influence your
decision to join a biomedical research study
today? Did that apology make you more or
less likely to join a study?” This question also
had a 5-point Likert scale of responses rang-
ing from much more likely to much less likely.

The results from an unadjusted bivariate
analysis of this follow-up question are shown
in Figure 2 and again revealed a much less
negative influence on Blacks, with 41.3% (vs
61.8% of Whites) self-reporting that they
were less likely to join a biomedical study as
a result of the presidential apology (P=.008,
by the χ2 test). Multivariate logistic regression
analysis of this question (adjusted for age,
gender, education, income, and city) revealed
that the odds of indicating that they were
more likely to participate in biomedical stud-
ies as a result of having heard of the presi-
dential apology were more than 2 times
greater for Blacks than for Whites (OR=2.3;
95% CI=1.4, 3.9). 

DISCUSSION

Aspects of Current Study
This study clearly shows marked and statis-

tically significant differences among Blacks,
Whites, and Hispanics with regard to their
awareness of the Tuskegee Syphilis Study and
the presidential apology for that study. The 3
key questions analyzed in this report (Have
you ever heard of the Tuskegee Syphilis



TABLE 2—Logistic Regression Multivariate Analyses for Key Questions on Questionnaire:
Tuskegee Legacy Project Study, 1999–2000

“Have You “Has Any US President 
Ever Heard of the Ever Apologized for the 

Tuskegee Syphilis Study?” Tuskegee Syphilis Study?” “Which US President?”
OR (95% CI) OR (95% CI) OR (95% CI)

Race/ethnicitya

Blacks 3.87 (2.63, 5.70) 1.58 (0.91, 2.72) 2.33 (1.63, 3.80)

Hispanics 1.59 (0.93, 2.73) . . .b . . .b

Education levelsc

High school graduate 1.36 (0.84, 2.20) 1.30 (0.58, 2.94) 1.36 (0.79, 2.34)

Some college 2.20 (1.28, 3.78) 1.70 (0.71, 4.11) 2.05 (1.14, 3.68)

College graduate 3.14 (1.73, 5.69) 2.19 (0.83, 5.79) 3.62 (1.91, 6.85)

Higher than college graduate 5.89 (2.90, 11.99) 2.16 (0.72, 6.52) 3.49 (1.70, 7.17)

Income levels,d $

20 000–34 999 1.29 (0.85, 1.96) 0.74 (0.37, 1.47) 1.60 (1.00, 2.55)

35 000–49 999 1.53 (0.93, 2.52) 1.18 (0.51, 2.71) 2.60 (1.50, 4.52)

50 000–74 999 2.20 (1.28, 3.77) 1.66 (0.66, 4.14) 2.97 (1.65, 5.36)

≥ 75 000 1.66 (0.94, 2.92) 1.10 (0.42, 2.88) 1.89 (0.97, 3.58)

Gendere

Female 0.66 (0.48, 0.90) 0.99 (0.00, 1.63) 0.61 (0.43, 0.87)

Cityf

Birmingham, Ala 3.34 (2.17, 5.12) 1.93 (0.97, 3.84) 3.32 (2.07, 5.32)

Tuskegee, Ala 16.76 (10.02, 28.02) 3.24 (1.66, 6.30) 7.81 (4.97, 12.29)

San Antonio, Tex 0.71 (0.45, 1.10) 0.62 (0.22, 1.74) 0.44 (0.20, 0.99)

Age, y 1.02 (1.01, 1.03) 1.01 (1.00, 1.03) 1.02 (1.01, 1.03)

Notes. OR = odds ratio; CI = confidence intervals. Analyses of a “yes” answer to the first 2 questions and a correct answer to the
third, open-ended question. Analyses adjusted for race, age, gender, education, income, and city.
aReference group was Whites.
bHispanics excluded from analysis because of too few respondents to this question.
cReference group was less than high school graduate.
dReference group was less than $20 000.
eReference group was male.
fReference group was Hartford, Conn.

Study? Has any US President ever apologized
for the Tuskegee Syphilis Study? Which US
President made the apology?) led to the con-
clusions that Blacks were much more aware
of the Tuskegee Syphilis Study than either
Whites or Hispanics, and that the odds of
knowing that President Clinton had made the
apology were much higher for Blacks than for
Whites. But Blacks and Whites did not differ
significantly on knowing that a presidential
apology had been made.

The responses to these 3 questions showed
a much stronger impact of the Tuskegee
study in the 2 southern cities of Birmingham
and Tuskegee than in the northern city of
Hartford, as shown in Table 2. The odds
ranged up to nearly 17-times greater for

Tuskegee than for Hartford. Interestingly, al-
though the intracity adjusted analyses for
each of these 3 cities by race revealed that
Blacks were more likely than were Whites to
know that President Clinton had made the
apology for that study, a racial difference was
only observed in the 2 cities of Birmingham
and Hartford (not in Tuskegee) for the ques-
tion “Have you ever heard of the Tuskegee
Syphilis Study?” Because the city of Tuskegee
is the historical epicenter of this issue and its
legacy, this seemingly unexpected result is
likely because of an exceptionally high rate of
having heard of the Tuskegee Syphilis Study
among both Whites and Blacks in the city of
Tuskegee (i.e., about 90% for both Blacks
and Whites in Tuskegee). 

Overall, because nearly 60% of the Black
respondents had heard of the Tuskegee Syph-
ilis Study (ranging from 89.8% to 71.1% to
46.5% to 29.6% in Tuskegee, Birmingham,
Hartford, and San Antonio, respectively)
health disparities researchers working in the
Black communities in the future must ac-
knowledge this level of awareness. Specifi-
cally, for researchers to create a respectful,
comfortable, and inviting atmosphere for all
potential participants when planning and re-
cruiting participants into studies, the research-
ers must take this overall high level of aware-
ness into account.

Because Blacks overall were much more
aware of the Tuskegee Syphilis Study and
generally knew more details about the apol-
ogy than did Whites and Hispanics, the im-
pact of this increased awareness of the study
in Blacks is most interesting. Overall, the plu-
rality of both Blacks and Whites who had
heard of the Tuskegee Syphilis Study indi-
cated that they were less likely to participate
in biomedical studies, but this negative impact
was far more pronounced among Whites
(71%) than among Blacks (50%). Hence,
Blacks who had heard of the Tuskegee Syphi-
lis Study were much less negatively affected
by that awareness than were Whites. This
was true regardless of whether it was the im-
pact of having heard about the Tuskegee
Syphilis Study or of having heard of the presi-
dential apology for the study. 

Conversely, Whites’ willingness to partici-
pate in biomedical research studies was much
more negatively affected by awareness of
each of these events. This marked difference
in the observed impact may reflect the daily
cultural reality in the Black community,
which has for a long time been accustomed
to increased risks for Blacks in many activi-
ties. For Whites, this type of information (or
news) may have been more shocking and at
odds with their daily expectations and, thus,
led to a stronger negative impact on their fu-
ture decisionmaking.

The major methodological finding of this
study, which resulted from the use of 2 recog-
nition probes to determine whether a respon-
dent was aware (i.e., recognized the name) of
the Tuskegee Syphilis Study, provides clear
evidence that a single probe suffices when
one is asking about awareness of the
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FIGURE 2—Percentage of respondents having heard about the Tuskegee Syphilis Study and
about the presidential apology for the study and the influence of both on the likelihood to
participate in biomedical studies, by race/ethnicity: Tuskegee Legacy Project Study,
1999–2000.
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Tuskegee Syphilis Study. The second probe
did slightly increase the number of respon-
dents in each of the racial/ethnic groups that
indicated awareness of the study—by only
3.8, 1.7, and 1.6 percentage points for Blacks,
Hispanics, and Whites, respectively. These
findings suggest that use of a single recogni-
tion probe, as was done in all the prior stud-
ies that investigated the Tuskegee Syphilis
Study, is quite accurate and would be suffi-
cient for future studies.

Comparison With Prior Literature
Five published studies have reported both

on having heard of the Tuskegee Syphilis
Study and on willingness to participate in bio-
medical research by race.18,25–28 Across these
5 studies, the percentage of Blacks who had
heard of the Tuskegee Syphilis Study ranged
from 42% to 81%; for Whites the range was
between 18% and 46%. Our findings are at
the high end of the percentages reported to
date, both for Blacks (73% on our first probe,
76% after the second probe) and for Whites
(55% on our first probe, 57% after the sec-
ond probe). No ready explanation for this ob-
servation is provided by demographic differ-
ences (such as age, gender, education, or
income) between our study population and
those previous studies. 

Although the professional literature related
to health care in the United States is replete

with articles that refer to the impact and as-
sumed legacy of the Tuskegee Syphilis
Study,1–3,6,13–24,28–30 perhaps the most un-
usual measure of the depth of cultural influ-
ence of this legacy is documented by its re-
cent appearance as the core theme of a
Marvel comic book 7-issue series: “Truth:
Red, White and Black,” written in 2003 as a
presequel to the Captain America series. In
this fictional presequel series, research abuses
abound in experiments done on a Black mili-
tary unit. An injected compound is used to
biomedically develop a “supersoldier,” one
that once perfected on this “research abused”
Black military unit is then used safely to cre-
ate Captain America, a White supersoldier of
comic book fame.31

Conclusions
Our study of the reputed legacy of the

Tuskegee Syphilis Study reports on the largest
and most geographically diverse study sample
to date. This study is also the first to quantita-
tively report on the community impact—
among Blacks, Whites, and Hispanics—of
President Clinton’s 1997 apology for the
Tuskegee Syphilis Study. This apology was
made to the Black community at large, as
well as directly to surviving study participants
and the families of the nonsurvivors. 

Our findings provide clear evidence that
Blacks were both much more likely than

Whites or Hispanics to have heard of the
Tuskegee Syphilis Study and to know that
President Clinton had made the apology. Most
interestingly, despite Blacks being more
aware of both the Tuskegee Syphilis Study
and who made the presidential apology,
Whites who had heard either of the study or
of the presidential apology were more nega-
tively influenced toward participation in bio-
medical research than were Blacks who had
heard of either event. 

These findings, plus the regional differ-
ences observed between the northern city of
Hartford and the southern cities of Birming-
ham and Tuskegee, strongly suggest that if fu-
ture studies are to attain their goal of having
a diverse set of study participants as man-
dated by federal research guidelines, investi-
gators who conduct clinical and community-
based studies in the future need to recognize
and incorporate these racial/ethnic, geograph-
ical, and cultural differences into their recruit-
ment and retention plans.
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