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Abstract

Objectives: This report presents, for the first time, findings on the vox populis as to
who constitutes the “vulnerables in biomedical research.”
Methods: The 3-City Tuskegee Legacy Project (TLP) study used the TLP question-
naire as administered via random-digit-dial telephone interviews to 1,162 adult
Black people, non-Hispanic White people, and two Puerto Rican (PR) Hispanic
groups: Mainland United States and San Juan (SJ) in three cities. The classification
schema was based upon respondents’ answers to an open-ended question asking
which groups of people were the most vulnerable when participating in biomedical
research.
Results: Subjects provided 749 valid open-ended responses, which were grouped
into 29 direct response categories, leading to a four-tier classification schema for vul-
nerability traits. Tier 1, the summary tier, had five vulnerability categories: 1) Race/
ethnicity; 2) Age; 3) SES; 4) Health; and, 5) Gender. Black people and Mainland
United States PR Hispanics most frequently identified Race/Ethnicity as a vulner-
ability trait (42.1 percent of Black people and 42.6 percent of Mainland United
States. PR Hispanics versus 15.4 percent of White people and 16.7 percent of SJ R
Hispanics) (P < 0.007), while White people and SJ PR Hispanics most frequently
identified Age (48.3 percent and 29.2 percent) as a vulnerability trait.
Conclusions: The response patterns on “who was vulnerable” were similar for the
two minority groups (Black people and Mainland US PR Hispanics), and notably
different from the response patterns of the two majority groups (White people and
SJ PR Hispanics). Further, the vox populis definition of vulnerables differed from the
current official definitions as used by the US federal government.

Introduction

Public health research, by definition, is focused largely on the
health needs and health access issues of the needy and the
underserved in society. In the United States, eras of studies of
the poor were followed by decades of study of disadvantaged
minorities, with this line of research today under the
umbrella term of “health disparities.” Whatever the label-of-
the-day in this chain of evolving era-specific terminology, this
honorable and much needed line of health research has
focused on studying health issues in “the vulnerables” in
society.

The Department of Health and Human Services (DHHS),
through its Office of Human Research Protection (OHRP),

has formally defined, and thereby set US national standards,
for who constitutes the “vulnerable populations” in biomedi-
cal research in its Code of Federal Guidelines for the Protec-
tion of Human Subjects document (1). Another formal
definition of “vulnerable populations”has been offered by the
National Library of Medicine (NLM) in their Medical Subject
Heading (MeSH) database (2). Informally, one could con-
struct the collective, albeit indirect “voice” of the researchers
themselves on defining “vulnerables in research” by making a
comprehensive list of “populations studied” in the 3,605
articles identified via a PubMed search guided by the term
“vulnerable populations” (BJ Frey, personal communica-
tion). In fact, there is among those 3,605 articles only a very
limited literature which directly focused on defining who
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constituted the “vulnerables” in which authors present con-
cepts or definitions of “vulnerables” based on either “a
researcher’s perspective” or “a public health practitioner’s
perspective” (3-8). However, not one of those 3,605 citations
identified a published article that sought and reported on the
“voice of the people” (i.e., voice of the common man or the
vox populis) as to whom they considered to be the “vul-
nerables in biomedical research.”

Thus while various US governmental branches, such as the
National Institutes of Health (NIH) and the NLM, have for-
mally weighed in with who constitutes the “vulnerables” in
biomedical research, and researchers have informally made
(if not formally announced) their choices, the literature is
silent as to the vox populis on this major societal issue in our
democratic society. The primary aim of this analysis was to
present, for the first time, findings on the vox populis as to who
constitutes the “vulnerables in biomedical research” as
defined by a random sample of adults in three US cities.

Methods

This report uses data from the Three-City Tuskegee Legacy
Project (TLP) study, which administered the TLP Question-
naire via random-digit-dial computer-assisted telephone
interviews to Black people, non-Hispanic White people, and
Puerto Rican (PR) Hispanics aged 18 years and older in three
cities (New York City, New York; Baltimore, Maryland; and
San Juan (SJ), Puerto Rico] (9-11). The 60-item TLP Ques-
tionnaire used in that study probed a number of topics related
to an individual’s willingness to participate in biomedical
research, and the factors that might influence that willingness
within the same research protocol in all three cities. Previous
publications provide all the details on the development,
methodological approach, and respondent demographics, as
well as research findings, for this Three-City TLP Study,
which as a major project within an National Institute of
Dental and Craniofacial Research (NIDCR)/NIH-funded
Oral Health Disparities Research Center, was the second TLP
Study conducted (9-11). Additional methodological deci-
sions related to use of the TLP Questionnaire can also be
found in a set of publications from its antecedent study, the
Four-City TLP Study, which had been conducted within an
NIDCR/NIH-funded Minority Oral Health Research Center
between 1992-98 (12-18).

To identify “vulnerability traits,” all subjects giving “No”
responses to the lead-in question taken from the TLP Ques-
tionnaire, “Do you believe that it is equally safe for all groups
to participate in medical research studies?” were asked an
open-ended follow-up question to identify vulnerable, or
at-risk, groups. No definition or guidance was given to sub-
jects on the meaning of the word “safe” in the opening “lead-
in” question to ensure each subject would interpret it as
broadly as possible in order to ensure the widest range of

detailed responses to the critical follow-up question in which
they were asked to identify vulnerable, or at-risk, groups.
Individuals surveyed were probed to exhaustion by the inter-
viewer (i.e., by asking “Any others?”) to ensure that everyone
was given the opportunity to fully list as many“at risk”groups
as they could.

A classification schema (Figure 1) was then created, via a
series of group discussions among two dental summer
research students and the senior investigator to categorize all
recorded open-ended responses, with disagreements actively
debated until a consensus was reached. The classification
schema of vulnerability traits was built from the “bottom-
up;” i.e., all valid responses as directly stated by the subjects
were first put into direct response categories, grouping
responses that conveyed the exact same meaning. The nearly
750 individual responses provided by respondents to this
open-ended question led to the creation of 29 direct
response categories, which were, in turn, organized to create
the final classification hierarchy resulting in a classification
schema with four Tiers, as shown in Figure 1. The 29 direct
response categories derived directly from respondents’
answers are marked with asterisks in Figure 1; any category
in Figure 1 without an asterisk indicates it was a higher and
summative category created by the research team (i.e., all
categories in Tier 1 and three categories in Tier 2). The goal
was to organize the full range of responses into meaningful
categories of “vulnerability” to allow for an insightful analy-
sis of the findings. The end result of this process, as shown
in Figure 1, lead to the creation of 5 Tier 1 categories of
vulnerable traits: 1) Race/ethnicity Vulnerability; 2) Age
Vulnerability; 3) Socioeconomic status (SES) Vulnerability;
4) Health Vulnerability; and 5) Gender Vulnerability. Note
that the numbers given with any term are the number of
subjects (and not the number of responses, as some subjects
gave more than one response); therefore, all numbers within
any given Tier do not add up to, nor predict, the sum for any
other Tier.

The creation of this classification schema initially involved
skimming through the complete list of responses and identi-
fying clusters of popular responses with the same meaning
which then were classified into distinct categories. For
instance, we took “African-Americans,” “Afro-Americans,”
and “Black people” as being the same response in meaning,
albeit not in precise words. These three distinct direct
responses from respondents were then lumped together into
the direct response category of “Black people,” a Tier 4 cat-
egory which was subsequently lumped with 3 other related
Tier 4 direct response categories (Hispanics, Asians, and
Native Americans) to create a Tier 3 category labeled “Minor-
ity.” In turn, this Tier 3 category of “Minority” was combined
with another Tier 3 category of “Caucasian” to form a Tier 2
category of “Race.” In the final step to create the Tier 1 cat-
egory, this Tier 2 category of “Race” was combined with a
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Figure 1 Vulnerability Traits Classification Schema. * Direct Response Categories; n = number of respondents.
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related Tier 2 category of Ethnicity to create the final Tier 1
category of “Race/ethnicity”as an identified vulnerable group
for the final analyses.

A few direct response categories as stated by respondents
had multiple words that fit into two different categories, e.g.,
the direct response of “poor minorities” fit into two of our
direct response categories: “poor” and “minorities.” In such
cases, a decision was made to enter this single response into
both of the direct response categories (i.e., in both the “poor”
and “minorities” categories). This decision is in keeping with
the overall goal of this analysis, i.e., to have the vox populis
identify those characteristics that would make one “vulner-
able” in biomedical research.

Initially, planned statistical analyses consisted of an overall
Chi-squared analysis to compare the distribution of response
frequencies identifying the five Vulnerability Traits across the
three ethnic/racial groups that served as the sampling frame
for this study, i.e., Black people, non-Hispanic White people,
and PR Hispanics. Subsequent analyses dichotomized this
latter group into those living in Puerto Rico and those living
in the US mainland.

Results

In this Three-City TLP study, the TLP Questionnaire was
administered to 1,162 adults (356 Black people, 313 PR His-
panics, and 493 non-Hispanic White people) in New York
City, New York; Baltimore, Maryland; and SJ, Puerto Rico.
Response rates for the three cities were 44 percent, 51 percent,
and 52 percent, respectively. The 313 PR Hispanics were com-
prised of 157 PRs living on the US mainland (150 New York
PR + 7 Baltimore PR) and 156 SJ PRs.While PR Hispanics are
identified as a minority group on the US mainland (Mainland
US PR Hispanics), SJPR Hispanics are not so designated
within Puerto Rico. These two groups were analyzed sepa-
rately to avoid masking any possible differences because of

the self-perception factor of being a minority or majority
population in their place of residence.

Of the 1,162 adults surveyed, 37.2 percent (n = 432)
answered“No”to the lead-in question (Q29),“Do you believe
that it is equally safe for all groups or types of people to volun-
teer for medical research studies,” and provided at least one
response to the open-ended follow-up question (Q30),
“Which groups or type of people do you feel are at greater
risk.” Of the 432 valid responses, 126 were from Black people,
201 were from White people, 57 were from Mainland US PR
Hispanics, and 48 were from SJPR Hispanics.

The first detailed analysis, conducted to determine the
number of responses to Q30, revealed that the majority of the
respondents provided 1-2 responses to the open-ended ques-
tion; i.e., 82.5 percent of Black people, 77.6 percent of White
people, 87.5 percent of SJPR Hispanics, and 83.3 percent of
Mainland US Hispanics. The remaining respondents within
each of the four ethnic/racial groups provided between 3 and
5 responses to this open-ended question. Figure 1 shows the
hierarchical four-tier distribution of the number of respon-
dents according to their specific open-ended responses.

Figure 2 shows the percentage of responses provided by
432 Black people, Mainland US PR Hispanics, SJPR Hispan-
ics, and White people for each of the five Tier 1 Vulnerable
Group Categories: Race/ethnicity, Age, SES Status, Health,
and Gender. Chi-squared analyses revealed statistically sig-
nificant differences across the four ethnic/racial groups in
their Tier 1 answer patterns for three of the five vulnerability
traits: Race,Age, and Health (all at P < 0.007). Only one of the
six two-way contrasts revealed as many statistically signifi-
cant differences as the overall analysis and that was the con-
trast between Black people and White people, which showed
differences on the same three vulnerability traits: White
people being significantly less likely to name Race, and con-
versely more likely to name Age and Health (each at
P < 0.001). The next biggest difference was detected in the
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Figure 2 Distribution of Tier 1 Vulnerability
Traits as Identified by the Racial/ethnicity
groups for the 432 Subjects with Valid
Open-ended Responses in the Three-City
Tuskegee Legacy Project Study. Statistically
significant differences (P = 0.007) across the
four racial/ethnic groups: Race/Ethnicity, Age,
Health. PR, Puerto Rican.

C.T. Chiu and R.V. Katz Identifying “vulnerables” in biomedical research

223Journal of Public Health Dentistry 71 (2011) 220–228 © 2011 American Association of Public Health Dentistry



contrast between White people versus Mainland US PR His-
panics, as they differed in their frequency of naming Race and
Age (both at P < 0.000), echoing how White people had dif-
fered from Black people on those two vulnerability traits.
SJPR Hispanics were observed to statistically differ from
Black people on the frequency of naming Race as vulnerabil-
ity trait (P = 0.001), but they did not differ from White people
on the naming of that vulnerability trait (P = 0.49).

Figure 2 clearly shows that Black people and Mainland US
PR Hispanics most frequently identified Race/Ethnicity as the
factor that defined being vulnerable, or“at-risk”(42.1 percent
of Black people and 42.6 percent of Mainland US PR Hispan-
ics versus 15.4 percent of White people and 16.7 percent of
SJPR Hispanics). In contrast, White people most frequently
identified Age (48.3 percent) as the quality that defines at-risk
group. Also, like the White people on the US mainland, SJPR
Hispanics identified Age as the most frequently named Vul-
nerable Group (29.2 percent), with SES (27.1 percent) as their
close second response. Overall, Figure 2 shows that the
response patterns for the two minority groups (Black people
and Mainland US PR Hispanics) were similar and notably
different from the response patterns of the two majority
groups (White people and SJPR Hispanics).

Figure 3 shows the analysis of the Tier 1 Vulnerability Trait
of Race/Ethnicity across its four lower tiers for Black people,
non-Hispanic White people, Mainland US PR Hispanics and
SJPR Hispanics. As was evident with the findings for Figure 2,
the two self-perceived “minority status” groups (Black people
and Mainland US PR Hispanics) had similar patterns of
responses in identifying “vulnerability traits” and these pat-
terns were markedly different from the self-perceived“major-
ity status” groups (non-Hispanic White people and SJPR
Hispanics). The self-perceived “minority status” groups were
more than twice as likely to identify“Race/Ethnicity”as a Tier
1 vulnerability trait and to identify “Race” as a Tier 2 vulner-
ability trait. Figure 3 also shows that Black people and Main-

land US PR Hispanics, as compared with the two self-
perceived “majority groups,” were almost three times as likely
to identify their own racial/ethnic trait (Tier 4 Direct
Response Category, vulnerability trait of being either Black or
Hispanic) as making individuals vulnerable when participat-
ing in biomedical research studies.

Discussion

The US Public Health Service (USPHS) Syphilis Study at
Tuskegee, commonly referred to as the “Tuskegee Syphilis
Study,” stands as the most egregious biomedical research
study in US history (19-23). That study was a 40-year epide-
miological follow-up study of African-American males in
Alabama to observe the effects of untreated syphilis on
various organ systems. Subsequent to the ending of that study
in 1972, there was a widespread belief that a major legacy of
that unethical research study was a strong reluctance among
US African-Americans about participating in clinical
research studies (24,25). The aftermath of the 1972 news-
paper headlines which made this unethical study conducted
by the US government known to all across the US led directly
– not only to the near immediate ending of that 40-year
abusive study – but was also a major factor in the establish-
ment of our current Institutional Review Board (IRB) system
of ethical review of proposed biomedical studies in the
United States, and subsequently around the world (26-28).

The ethical imperative for the formation of IRBs in the
mid-1970s was the then a clearly realized need – primarily
based on the national outrage over the revelation of the
USPHS Syphilis Study at Tuskegee – to formally and officially
protect all participating research subjects, with special atten-
tion to protecting the most vulnerable in society. Current US
federal guidelines on the protection of human subjects in
research state that:
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When some or all of the subjects are likely to be
vulnerable to coercion or undue influence, such as
children, prisoners, pregnant women, mentally disabled
persons, or economically or educationally disadvantaged
persons, additional safeguards have been included in the
study to protect the rights and welfare of these subjects.
(29)
These US federal guidelines for the protection of human

subjects in research also contain special sections precisely
detailing what is required for the protection of three of these
named vulnerable groups with specific sections on: 1) preg-
nant women, human fetuses, and neonates; 2) prisoners; and
3) children (30).

Defining who constitutes the “vulnerable” in biomedical
research has also been done formally by the NLM in their
MeSH database where they define “vulnerable populations”
as “groups of persons whose range of options is severely
limited, who are frequently subjected to coercion in their
decision-making, or who may be compromised in their
ability to give informed consent” (2). While a search for
articles guided by the term “vulnerable populations” pro-
duced a total listing of 3,605 articles, the vast majority of
those articles were selected by the search engine based either
upon “the population studied” or a descriptor term used
within that article which, by those authors labeling of
their study subjects as “vulnerables.” Collectively, this latter
approach of seeing which groups health researchers
described as constituting “the vulnerables” creates an infor-
mal, but highly operational definition of “vulnerables in
biomedical research.” That collective voice, as summarized
in a small set of articles focused directly on defining “vul-
nerable populations” in research, largely identified the same
“vulnerables” as had the above OHRP, DHHS definition as
appears in the US federal guidelines on the protection of
human subjects in research (3-8). Unexpectedly however,
not one of those 3,605 citations identified an article that
reported on the “voice of the people” (i.e., the vox populis) as
to whom they considered to be the “vulnerables in biomedi-
cal research.”

Interestingly, the vox populis’ list of vulnerables from this
research study differed from the specifically worded lists of
vulnerables as provided by the US federal government [i.e.,
the NIH Office of Human Subject Protection (OHSP) guide-
lines], but reflected the “targeted subjects of published
articles” found under the NLM’s MeSH listing for vulnerable
populations. Logically, the NIH OHSP guidelines may have
been intended only as “guidelines” and never meant to
provide a definitive list of vulnerables, and only intended to
describe the characteristics of vulnerables. One might further
argue, in the broadest defense of the NIH vulnerable popula-
tions definition, that its listed term of “economically or edu-
cationally disadvantaged persons” might “cover” minorities,
but it certainly does not limit itself to “minorities,” as our vox

populis did – given our vox populis separately listed “SES” as a
vulnerability trait, specifically as the third most frequently
cited vulnerability trait.

Regardless of whether one interprets the US federal gov-
ernment’s list of vulnerables as either highly reflective of, or
differing from, the vox populis based on the overall findings
from the total study sample in this study, the sub-analysis by
racial/ethnic groups clarifies this issue. Our sub-analysis of
the data by racial/ethnic groups clearly revealed that the two
minority groups (i.e., Black people and Mainland US PR
Hispanics) did differ significantly and meaningfully from
the listing of the US federal government as to who consti-
tutes the vulnerables in biomedical research, as they not
only listed SES as a vulnerability trait, but also (separately as
well as most frequently) listed Race/Ethnicity. This would
indicate that they saw SES and Race/Ethnicity as “separate”
traits, and hence their collective view would not support the
interpretative reasoning that the phrase “economically or
educationally disadvantaged persons” would fully “cover”
minorities. Also, further evidence of this perceived differ-
ence from the US federal government listing by the two
minority groups was provided by the fact that each minority
group listed themselves as the most vulnerable group. This
suggests that their prism on being vulnerable when they
themselves participated in biomedical research saw some-
thing related “to being Black” or “to being a Mainland US
PR Hispanic” separate from, and beyond, the trait of being
“economically or educationally disadvantaged.” Likely, this
“something” lies in the realm of racism and prejudice, an
issue that goes, presumably, beyond being “economically or
educationally disadvantaged,” per se. This same concern of
Black people and Hispanics was detected in other findings
analyzed in prior publications of the Tuskegee Legacy
Project, certainly in the higher measured levels on the
Guinea Pig Fear Factor Scale for both of these minority
groups as compared with White people (9,14), but most
overtly in previous TLP findings which reported that these
two minority groups’ perceptions that they were more “at-
risk” than White people when participating not only in bio-
medical research, but also when participating in a “standard
of care” cancer screening (17).

Further, the data from this study provided a unique oppor-
tunity to explore the different perspectives that are found
between minorities and non-minorities. In addition to sur-
veying Black people and White people, this study surveyed
two additional and contrasting, Hispanic groups: SJPR His-
panics and Mainland US PR Hispanics. Given the task at
hand, this intra-Hispanic comparison offers the opportunity
for an intriguing comparison as Mainland US PR Hispanics
are considered a minority in the United States, while SJPR
Hispanics comprise the vast majority of people living in the
US Commonwealth of Puerto Rico, i.e., they neither view
themselves, nor are they viewed, as minorities in Puerto Rico.
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Of the five major vulnerability categories found in the clas-
sification schema, both Black people and Mainland US PR
Hispanics most frequently cited Race/Ethnicity as a vulner-
ability trait; i.e., to them, minorities were the main vulnerable
group. And, at the next level of analysis, a closer look at the
data revealed that each of these two minority groups selected
differing minority groups as the most frequently cited vulner-
able groups, with each group most frequently citing them-
selves as the leading vulnerable group, i.e., Black people were
more likely to identify themselves as the most cited vulnerable
group, while Mainland US PR Hispanics were more likely to
identify themselves as the most cited vulnerable group. For
both Black people and Mainland US PR Hispanics, Age Vul-
nerability was a distant second as a cited vulnerability after
Race/ethnicity.

In contrast, respondents who are White people, most fre-
quently cited “Age” as the leading vulnerability, with Race/
ethnicity ranking a very distant fourth on their most
frequently cited list. For White people, the gap between Age
and even their second and third most frequently cited “vul-
nerabilities” (of SES and Health) was very large. Interestingly,
the SJPR Hispanics, showed a pattern similar to White people,
with Age as the most frequently cited vulnerability, SES as
the second most frequently cited vulnerability, and Race/
ethnicity ranking a distant third on their list. These data seem
to clearly show that Mainland US PR Hispanics like Black
people, both living as minorities in the broader ethnic/
cultural US mainland society, firmly believe that their racial/
ethnic status predisposes them to being vulnerable. This
prism of perception is not the same for SJPR Hispanics who
like White people, constitute the majority in their society.

As the first study to present direct data on the vox populis as
to who constitutes the vulnerables in biomedical research,
one major inherent limitation in interpreting these findings is
the inevitable uncertainty as to generalizability of these find-
ings in the absence of prior similar studies. Another factor
affecting the generalizability of these findings is the reality of
the shrinking standard response rates to random-digit-dial
telephone surveys in recent years, which typically yield
response rates in the range of 45-60 percent for surveys con-
ducted by professional, high quality national survey compa-
nies. This well-recognized phenomenon, often ascribed to the
increased presence of caller ID and cell phones, results in less
than the ideal response rates of 75-80 percent which, were so
achievable 20 years ago. Taken together, these factors suggest
caution should be taken in having a high confidence in gener-
alizing the findings of this study. Nevertheless, in the absence
of any other studies – much less any contradictory findings,
both the rigor of the pre-study protocol review at NIH and
the rigor used in the conducting the ensuing study, makes it
reasonable to accept and utilize these findings while acknowl-
edging the caution due any early findings on such a complex
issue.

Considering that only six decades have passed since the
Brown versus Board of Education decision in 1954 initiating
the US’s legal commitment to ending racial segregation (31),
that even less time has passed since the infamous injustice of
the Tuskegee Syphilis Study [Correction added to online pub-
lication 31 May 2011;“the Tuskegee Legacy Project”corrected
to“the Tuskegee Syphilis Study.”] was ended,and that race and
ethnicity vulnerability in research continue to be lively topics
of debateandgraveconcernintheUStodayasreflectedbothin
1997 Clinton apology for the USPH Syphilis Study in Tuskegee
(32) and in the very recent 2010 US apology for the country’s
major role the 1944-46 Guatemalan inoculation study on
syphilis (33,34), it is perhaps no surprise that we would find a
clear reflection of these perceptions of racial/ethnic inequali-
ties in our data from the TLP study. Even if these specific his-
torical events are not as acutely on the forefront of the mind of
most individuals, it is overtly evident that a hierarchy based on
anindividual’s job,an individual’s status inthecommunity,an
individual’s racial or ethnic group, and/or an individual’s
social class are still ubiquitous features of life in the US today.
These realities of inequality very much still exist, as can be
“heard”via the vox populis on“who are the vulnerables in bio-
medical research”today.Clearly,researchers need to be acutely
aware of these differing perceptions as to who constitutes“the
vulnerables” in our population across the range of research
activities spanning planning to recruitment to completion
stages as they strive conduct studies that richly address the
health issues of all in our diverse national population.
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