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Abstract
Background Ethnic minority representation lacks in research. Understanding factors that promote minorities in research
helps address this participation gap. Minorities often face representation disparities, including health education, socioeco-
nomic status, and race. Compared to other races in the USA, over 50% of African Americans (AA) over age 65 face
obstacles towards achieving basic health literacy skills. This study aims to investigate differences in beliefs regarding
research and health literacy between White and AA participants.
Methods This cross-sectional study compared 46 AA vs. 60 White healthy older adults (n = 106; age = 73.97 ± 10.6 years).
Participants were assessed once with the Participant Attitudes and Beliefs towards Research Questionnaire (PABRQ) and
two validated health literacy measures, the Rapid Estimate of Adult Literacy in Medicine (REALM) and the Short Test of
Functional Health Literacy for Adults (S-TOFHLA).
Results Controlling for age, sex, and education, AA performed significantly worse on REALM. Compared to White
participants, AA more likely believed that researchers were motivated to perform studies to increase their general knowl-
edge. Participants with lower health literacy scores more likely believed that scientists were motivated to conduct research
to minimize treatment expenses. About 83–85% of participants reported not being familiar with the informed consent
process, 90–95% had positive attitudes towards research involvement, and 38–52% believed researchers performed to
promote their own careers.
Conclusion This work helps link older adults’ beliefs towards research, health literacy, and their participation in research. Future
research is needed to remove barriers to participation in research for underserved, older adults.
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Introduction

Although the aging population in the USA is increasing-
ly diverse, minority and low-income groups of older
adults are historically and currently remain the least

represented in research [1]. As researchers design and
apply methodology and scientific inquiry to increase
awareness among participant communities, it is essential
that all racial/ethnic demographic groups are represented
sufficiently in data collections.
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Minority Race and Age as Determinants of Health
Status

Poor socioeconomic status, lower educational attainment, and
race as a minority have all been linked to adversely influence
health outcomes [2]. Poverty and socioeconomic status across
racial groups are major contributors to racial disparities in health
[3]. Racial minorities of low socioeconomic status often adopt
unhealthy behaviors due to financial hardship, which prevents
the access to effective healthcare, such as regular preventive
medical checkups and screenings [4]. Additionally, mounting
evidence based primarily on the health experiences of African
Americans (AA) and Whites indicates that racial differences in
morbidity and mortality are tied to an inequity in access to
resources, such as educational attainment [5]. Educational out-
comes for minority groups are often a function of varying ac-
cess to key resources, like quality curriculum, based on dimin-
ished social status [6]. Quality curriculum often includes health
education, defined as learning experiences that are designed to
help communities and individuals improve their health by in-
creasing their knowledge [7]. Additionally, health education
curriculum often includes modules designed to improve health
literacy, which helps patients manage their own health
decisions.

Minority Race and Age as Determinants of Health
Literacy

Health literacy, the extent to which individuals can conceptu-
alize basic health information and services to make their own
appropriate health decisions, plays a role in improving an
individual’s health [7]. Since health literacy is tied to health
outcomes and racial minorities often experience worse health
outcomes, it is perhaps unsurprising that racial differences
exist in persons with average health literacy levels [8, 9].
Approximately 24% of AA and 41% of Hispanic adults ex-
hibit “below basic” health literacy compared to 9% of White
adults, as measured by the National Assessment of Adult
Literacy (NAAL) [10]. The assessment provides the health
literacy status for American adults, ages 16 and older, with
categorized literacy performance (below basic, basic, interme-
diate, proficient). Adults who score “below basic” perfor-
mance have elementary literacy skills, ranging from non-
literate in English to being able to easily locate identifiable
information in short, commonplace prose [11].

In addition to race, age is an important factor in health literacy
levels. Unfortunately, health literacy challenges may impact
older adults more than other age groups. Many adults who are
aged 65 years and older in the USA lack basic health literacy
skills required to self-manage their health in comparison to youn-
ger individuals [12]. These health literacy skills are significant, as
consequences of limited health literacy are linked with higher
incidences of chronic illness, poorer self-reported health, lower

utilization of preventive health services, and higher healthcare
costs [13]. Fortunately, health literacy is in fact modifiable [14].
Health literacy acts as a modifiable determinant of health behav-
ior and can affect disease prevention, as health literacy and health
status are associated in patients undergoing prevention treatments
[15]. Due to the modifiable uses of health literacy, programs
targeting health literacy can benefit from improved outcomes in
older, disadvantaged adults.

Minority Race and Age as Determinants of Research
Participation

Individual Factors

Factors that contribute to poor health literacy are based on both
individual and community-based barriers. Individual factors as-
sociated with low health literacy include modifiable healthcare
access barriers that are both lingual and educational [16, 17].

In the USA, 43% of adult learners have stated that English
exists as their second language, resulting in limited English pro-
ficiency [18]. Language barriers can result in limited health liter-
acy. For example, differences in language and word meanings
can lead to misinterpretation of information and therefore func-
tional poor health literacy. Adults who speak a language besides
English before starting school often have lower health literacy
than those who spoke only English before starting school [19].

Education is another individual factor that presents a barrier
to health literacy for many. While the educational attainment
of all races has increased over the past decade in the USA, a
gap remains between races, especially among those with a
bachelor’s degree or higher. Approximately 22.5% of AA
and 15.5% of Hispanics have earned a full four-year college
degree compared to 36.2% of Whites [20]. Without post-
secondary education due to socioeconomic status challenges,
these minority groups are at risk for poor health literacy.

Community Factors

Community factors that lead directly or indirectly to poor
health literacy outcomes in minority groups include lack of
healthcare literacymaterial written in “simpler” language, lack
of educational interventions tailored specifically for minority
groups, and minority participants’ inability to understand
health jargon due to historical marginalization in science [6].
Minority communities face several barriers to participating in
clinical research studies, which could potentially improve the
health of these individuals.Minority communities have shown
reluctance to participate in potentially beneficial research for
many reasons, often well founded in unfortunate historical
events (e.g., Tuskegee syphilis trials). Barriers to participation
in research, noted from focus groups conducted by Perkins
et al. [21] with diverse older adults, include perceived ageism
and disrespect from health professionals and distrust of
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researchers and the medical community. Additional commu-
nity barriers include time constraints [22], the perception that
there is no real-time benefit to participants, lack of awareness
of research assessments tested [23], and inadequate knowl-
edge concerning the need for medical research [24].

Research Participation Affects Participants’ Health
Outcomes

Increased participation in research for seniors has improved
health outcomes [25]. Inclusion of diverse research partici-
pants who vary in race, ethnicity, gender, and age generalizes
study results, advances medical enhancements of effective
therapies, and promotes underrepresented populations to ex-
perience benefits of research innovations and become recipi-
ents of high-quality care [26]. Increased research participation
from informed older adults who range across multiple racial,
ethnic, and socioeconomic status helps researchers better char-
acterize the various healthcare challenges that older adults
face, resulting in decreased burden and cost to the healthcare
systems and an overall better health outcome for underrepre-
sented, older patients [27].

The Present Study

We investigated representation disparities in medical research
by examining the attitudes towards participation in research

programs and differences in health literacy performance mea-
sures between AA and White caregivers to analyze if poorer
performance influences beliefs towards research. Our theoret-
ical framework for this study is based on the socio-ecological
model developed by Bronfenbrenner [28] (Fig. 1). The study
addresses the multifaceted factors of the model from research
policies including protection of research subjects to individual
factors, such as health literacy and beliefs about research.
Therefore, this study aims to answer the following questions:
Are there differences in health literacy performance between
the participants? Are there differences in beliefs towards re-
search participation between both groups? and Is poorer health
literacy associated with less favorable beliefs with participat-
ing in research? We hypothesized that AA participants would
perform worse on health literacy measures and have more
negative beliefs towards research than White participants.
We hypothesized that participants with lower health literacy
scores would be less likely to have positive beliefs towards
research participation.

Materials and Methods

This study was reviewed and approved by the Emory
University Institutional Review Board under protocol
#80676. All participants provided written informed consent
prior to participation.

Fig. 1 Socio-ecological
theoretical model, based on
Bronfenbrenner’s model (1977),
illustrating multifaceted and
interactive effects of personal and
environmental factors that
influence research participation
and health literacy of minority,
aging adults
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Participants

Adults ages 55 years and older were recruited from the Atlanta
metro area, aided by community partner organizations, ensur-
ing robust representation of distinct ethnic and socioeconomic
strata. Partner organizations included senior living communi-
ties at high, moderate, and low-income levels; a volunteer
organization associated with an Emory community service-
learning program [29]; and an older adult education organiza-
tion. Cross-sectional, secondary analyses were performed on
baseline data, and participants diagnosed with Parkinson’s
disease were excluded, as only care partners were analyzed.
A total of 106 people was included, and race was stratified by
AA (n = 46) versusWhite, non-Hispanic (n = 60) participants.
Analysis was restricted to AA andWhite respondents because
the level of participation from other racial groups was not
substantial (< 1%) for robust analysis. Dillard et al. [30] ex-
amines a similar sample of participants but does not examine
differences between AA and White individuals.

Measures

Participants completed demographic and health characteristics
surveys prior to the study with a questionnaire.

Health literacy was evaluated with the Rapid Estimate of
Adult Literacy in Medicine (REALM) and the Short Test of
Functional Health Literacy for Adults (S-TOFHLA). REALM
is a 66-item word recognition test to identify risk for poor
literacy skills [31]. REALM associates the numerical raw
score of correctly pronounced words to the patients’ reading
levels: third grade and below (0–18), fourth to sixth grade
(19–44), seventh to eighth grade (45–60), and high school
(61–66). S-TOFHLA is a seven-minute reading comprehen-
sion test to assess comprehension of health-related material
and is divided into inadequate (0–16), adequate (17–22), and
functional (23–36) categories [32].

Research beliefs were assessed by the Participant Attitudes
and Beliefs towards Research Questionnaire (PABRQ), an
instrument based on questionnaires from Madsen et al. [33]
and used in Dillard et al.’s study [30] to assess respondents’
attitudes towards medical research (six items) and comprehen-
sion of doctors’ motives to conduct medical research (five
items). We supplemented two items regarding self-reported
knowledge of informed consent processes and research sub-
ject protection measures and two items about previous re-
search participation in the questionnaire. The questions have
categorical answer choices. For all questions except two (Q3
and Q4), the response was assessed via a numerical point scale
where higher and lower numbers were associated with posi-
tive and negative responses, respectively. Q3 and Q4 were
assessed with a “yes/no” response. Based on the distribution
of responses on the PABRQ, the answers to each question
were dichotomized for statistical analysis. Questions 1 and 2

were presented on a five-point Likert scale (1 = not at all/
negative; 2 = barely/generally negative, but necessary; 3 =
neutral/positive but with reservations; 4 = quite a bit/
positive; 5 = a lot/very positive), and they were dichotomized
into two categories: generally familiar (3,4,5) vs. not familiar
(1,2). Question 5 was also presented on a five-point scale
ranging in level (1 = negative; 2 = negative, but necessary;
3 = positive with reservations; 4 = positive; 5 = very positive)
and were dichotomized into positive (4,5) and positive with
reservations (3) categories. Questions 3 and 4 are split by
“yes/no” answer choices, whereas questions 6–9 have three-
point scales (1 = negative; 2 = hesitant; 3 = positive) dichoto-
mized into two categories for analysis: negative and positive.
Question 10 is on a four-point scale (1 = never; 2 = not always
but sometimes; 3 = most of the time; 4 = always) and was
dichotomized into always (4) and never or sometimes (1,2,3)
categories. Lastly, questions 11A-E have four-point answer
choices (1 = not important; 2 = minor importance; 3 = impor-
tant; 4 = very important) and were dichotomized into impor-
tance and unimportance.

Statistical Analysis

Descriptive statistics were calculated and compared between
AA and White participant groups using Chi-square tests for
categorical variables and independent t tests for continuous var-
iables. Spearman correlations were used to determine associa-
tions between scores on measures of health literacy (REALM
and S-TOFHLA) and scores on the PABRQ. Only a select
number of items were analyzed from PABRQ rather than the
entire question set when examining correlations. Cohen’s con-
ventions were used to determine the strength of association,
where 0.1 is small, 0.3 is moderate, and 0.5 is large.

A logistic regression model controlling for age, sex, and
education was used to analyze differences between groups on
beliefs about research, using the dichotomized values from the
PABRQ (see Measures above).

Health literacy performance was analyzed with a linear
regression model adjusted for age, sex, and education vari-
ables. The α level was set at 0.05 for all tests. All analyses
were carried out using R software (version 1.2.1335).

Results

Demographics

A cohort of 106 healthy older adults were included in this
study (age = 73.97 ± 10.6 years; AA, n = 46; White, n = 60):
Descriptive clinical characteristic and demographic statistics
of the sample are summarized in Table 1. Participants did not
differ significantly in number of comorbidities, amount of
medications taken, number of falls in the past year, use of an
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assistive device for walking (cane, walker, etc.), or occupa-
tional status. AA and White participants were statistically sig-
nificant on age, education, and sex. Due to the differences
between groups, these variables were controlled for in the
subsequent regression analysis.

Health Literacy Performance Outcomes

Linear regression, which controlled for age, sex, and educa-
tion, compared mean differences between AA and White
groups on health literacy, expressed as standardized betas,
with AA participants as the reference group. On the
REALM total score (/66), AA participants performed signifi-
cantly poorer compared to White participants (AA: 59.59 ±
9.9; Whites: 64.73 ± 3.1; B = 4.76; β = 0.32; p < .001). On S-
TOFHLA total score (/36), AA participants performed simi-
larly to White participants (AA: 32.33 ± 5.6; Whites: 33.1 ±
5.8, B = 1.62; β = 0.14; p = .174).

Association Between Health Literacy and Research
Participation Beliefs

Q11C, which asked “To what extent is the wish to minimize
total expenses in treatment/examination important?”, was sig-
nificantly and negatively correlated (r = − 0.23) with health
literacy (p < 0.05), showing that those with poorer health lit-
eracy, as per REALM scores, tended to believe scientists were
motivated to conduct clinical research to minimize total

expenses in treatment/examination. Q6 asked participants
what their attitude was towards having themselves participate
in research and was found to have a nearly significant and
positive correlation (r = 0.21) with health literacy (p =
0.073), suggesting that those with higher REALM scores
had more positive attitudes towards their own participation
in research. Nonsignificant, weak correlations (r = 0.03–
0.20) between health literacy and research beliefs were ob-
served for all other belief items (Table 2).

Research Participation Beliefs

Most participants (83–85%) were not familiar with the in-
formed consent process, even though 55–70% of participants
were generally familiar with research subject protection mea-
sures. Furthermore, 68% of AA participants and 63% of
White participants had been previously asked to participate
in research. Slightly more than half of our participants had
participated in research before (53–56%). Most participants
(74–86%) had a positive attitude but with reservations towards
research with human participants while 14–26% of partici-
pants had a positive attitude. Additionally, an overwhelming
majority of participants had positive attitudes towards partic-
ipating in research themselves (94–95%) or a family member
or close friend participating in research (90%). Attitude to-
wards random assignment was positive in general; however,
a greater percentage of AAs (71%) had positive attitudes ver-
sus only 56% of White participants. Positive and negative

Table 1 Characteristics of the sample including African American vs. White individuals

Total sample
(n = 106)
Mean ± SD/N (%)

African American (AA)
(n = 46)
Mean ± SD/N (%)

White
(n = 60)
Mean ± SD/N (%)

P values

Agea (years) 73.97 ± 10.6 68.24 ± 9.1 78.44 ± 9.6 < 0.001*

Educationa (years) 15.83 ± 2.2 15.24 ± 2.1 16.28 ± 2.1 0.017*

Number of comorbiditiesa 2.79 ± 2.1 2.74 ± 2.3 2.82 ± 1.9 0.864

Number of medicationsa 3.55 ± 3.2 2.9 ± 2.7 4.09 ± 3.5 0.086

Number of falls in the past yeara 0.8 ± 2.7 0.51 ± 1.8 1.02 ± 3.2 0.351

Sexb, n (%) 0.049*

Men
Women

30 (28.3)
76 (71.6)

8 (17.4)
38 (82.6)

22 (36.7)
38 (63.6)

Use of assistive deviceb, n (%) 0.052

No
Yes

69 (66.3)
35 (33.7)

35 (77.8)
10 (22.2)

34 (57.6)
25 (42.4)

Occupation statusb, n (%) 0.158

Employed
Homemaker
Not employed

21 (20.2)
4 (3.8)
79 (76)

8 (17.8)
0 (0)
37 (82.2)

13 (22)
4 (6.8)
42 (71.2)

Values are mean ± SD unless otherwise noted
a Two-tailed, independent t tests were used for continuous variables, comparing AA and White groups
b Chi-square test was used for categorical variables

*P values indicate significant differences between AA and White groups at the 0.05 level
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Table 2 Correlation matrix between PABRQ items and health literacya

Beliefs
Characteristicsc

REALM total
score (/66)b

S-TOFHLA total
score (/36)b

Q1^: Familiarity with informed consent processes? (5 point scale)
(1 = not at all/negative; 2 = barely/generally negative, but necessary;
3 = neutral/positive but with reservations; 4 = quite a bit/positive; 5 = a
lot/very positive)

Correlation − 0.03 0.13

P value 0.828 0.277
Q2: Familiarity with research subject protection measures? (5 point scale)

(1 = not at all/negative; 2 = barely/generally negative, but necessary;
3 = neutral/positive but with reservations; 4 = quite a bit/positive;
5 = a lot/very positive)

Correlation 0.05 0.12

P value 0.695 0.331
Q3: Were you ever asked to participate in research?

(2 point scale) (0 = no; 1 = yes)
Correlation 0.15 0.05

P value 0.194 0.677
Q4: Have you ever participated in research? (2 point scale) (0 = no; 1 = yes) Correlation 0.20 0.03

P value 0.09 0.797
Q5: Attitude towards research with human participants? (5 point scale)

(1 = negative; 2 = negative, but necessary; 3 = positive with reservations;
4 = positive; 5 = very positive)

Correlation 0.10 − 0.14

P value 0.399 0.228
Q6: Attitude towards participating in research yourself? (3 point scale)

(1 = negative; 2 = hesitant; 3 = positive)
Correlation 0.21 0.1

P value 0.073 0.414
Q7: Attitude towards someone in family/close friend participating in

human research? (3 point scale) (1 = negative; 2 = hesitant; 3 = positive)
Correlation 0.16 − 0.14

P value 0.186 0.26
Q8: Attitude towards random assignment? (3 point scale) (1 = negative;

2 = hesitant; 3 = positive)
Correlation − 0.03 − 0.13

P value 0.806 0.279
Q9: Opinion of participants being assigned to treatment vs. non-treatment? (3 point scale) (1 = negative;

2 = hesitant; 3 = positive)
Correlation 0.05 − 0.17

P value 0.696 0.157
Q10: Is it necessary to examine “new” drugs using science/experiments before they are implemented?

(4 point scale) (1 = never; 2 = not always but sometimes;
3 =most of the time; 4 = always)

Correlation 0.00 − 0.14

P value 0.996 0.239
Q11: What motives do you think scientists have to conduct medical/clinical research

(a-e): (4-point scale) (1 = not important; 2 =minor importance; 3 = important; 4 = very important)
11.a: The wish to find new treatments/examinations? Correlation 0.06 − 0.12

P value 0.644 0.336
11.b: The wish to help patients? Correlation − 0.15 − 0.09

P value 0.203 0.471
11.c: The wish to minimize total expenses in treatment/examination? Correlation − 0.23 − 0.11

P value 0.049* 0.365
11.d: The wish to promote their own career? Correlation 0.10 − 0.05

P value 0.382 0.691
11.e: The wish to increase knowledge generally? Correlation − 0.14 − 0.17

P value 0.229 0.152

a Only select items from PABRQ are included rather than all questions
b Values are Spearman correlation coefficients
c Correlation scores are based on the frequency of how participants responded to each question on PABRQ via the actual numerical point scales (higher
numbers on scale represent more positive values)

*P values indicate significant correlations at the 0.05 level

^Questions 1 and 2 were presented on a five-point Likert scale (1 = not at all/negative; 2 = barely/generally negative, but necessary; 3 = neutral/positive
but with reservations; 4 = quite a bit/positive; 5 = a lot/very positive), Question 5 was presented on a five-point scale ranging in level (1 = negative; 2 =
negative, but necessary; 3 = positive with reservations; 4 = positive; 5 = very positive), Q 6–9 have three-point scales (1 = negative; 2 = hesitant; 3 =
positive), Question 10 is on a four-point scale (1 = never; 2 = not always but sometimes; 3 =most of the time; 4 = always). Questions 11A-E have four-
point answer choices (1 = not important; 2 =minor importance; 3 = important; 4 = very important)
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opinions about participants assigned to treatment versus non-
treatment were split across both groups. Most participants
(69–71%) also believed that it is not necessary to examine
“new” drugs before they are implemented in science experi-
ments or treatments. When patients were asked what moti-
vates scientists to conduct medical/clinical research, more
than 3/4 of participants stated that they think scientists are
motivated to find new treatments and examinations (77–
86%), to help patients (74–77%), to reduce total expenses of
treatments (61–71%), and to increase knowledge generally
(60–77%). Lastly, fewer (38–52%) of the participants thought
the wish to promote the scientist’s own career was motivating
to the scientist.

A significant finding between groups was that more AA
participants believed that scientists are motivated to perform
research to increase general scientific knowledge than White
participants (77% versus 60%, p = 0.024), on Q11E, when
controlling for age, sex, and education (Table 3).

Discussion

The present study examined the relationship between AA and
White older adults on measures of health literacy and their
beliefs regarding participation in research. We also examined
whether poorer health literacy engendered less favorable atti-
tudes towards research. After controlling for age, sex, and
education, we observed that AAs performed significantly
worse on the REALM literacy test compared to White partic-
ipants. However, we cannot conclude that AAs have more
negative beliefs towards research than White participants be-
cause our results showcase only one significant difference:
AAs believed that scientists perform science for the motive
of increasing general scientific knowledge more than White
participants. We also predicted that participants with lower
health literacy scores would be less likely to have positive
beliefs towards research participation. Negative correlations
of moderate effect size were observed between poorer health
literacy and the extent to minimize total expenses in treat-
ments or examinations. Positive correlations of moderate ef-
fect size were observed between better health literacy and a
positive attitude for participants to participate in research.
Weak effect sizes with no significant associations for other
variables were investigated, thus refuting our hypothesis that
a strong correlation exists. Although the majority of our sam-
ple had favorable attitudes towards research, including partic-
ipating themselves, many also had some reservations towards
human research. These reservations could be due to the par-
ticipants’ lack of fully understanding the potential rights they
have in research involving human participants [34]. Some 1/3
to 1/2 of participants thought that scientists were mostly mo-
tivated to promote their own careers.

We predicted that AA would have negative attitudes to-
wards research in comparison to White participants. This pre-
diction was not observed. However, the more positive belief
that scientists desire to increase general scientific knowledge
was observed in AA compared toWhites. This may stem from
AA’s gaps in knowledge about scientific concepts, such as
involvement in clinical research, due to underrepresentation
of Blacks in the STEM (science, technology, engineering and
mathematics) workforce [35]. Therefore, AA participants per-
haps thought scientists would want to learn significantly more
general knowledge through their studies in comparison to
White participants.

AA performed significantly worse on the REALM liter-
acy test compared to White caregivers; however, no signif-
icant performance differences were observed with S-
TOFHLA. REALM focuses primarily on pronunciation
and recognition of medical terminology. Perhaps the large
performance difference between racial groups in REALM is
associated with unmeasured cultural, language, and socio-
economic covariates [36, 37]. S-TOFHLA, on the other
hand, focuses on narrative text comprehension and no sig-
nificant performance differences between groups were not-
ed, which may be an indication that such covariates are not
associated with the literacy test.

Our results show interesting, though nonsignificant find-
ings, as most participants are generally familiar with research
subject protection measures, yet not familiar with the in-
formed consent process. This was especially surprising con-
sidering most participants have been asked to participate in
research before, with slightly more than half having partici-
pated in research prior to our study. Most participants also
believed that it is not necessary to examine “new” drugs be-
fore implemented in experiments. These findings are relevant
for researchers to improve participant care by explaining the
principles of informed consent (describing the intervention,
emphasizing the patient’s role in decision-making, discussing
alternatives to the proposed intervention, and discussing the
risks of the intervention) and educating participants on ethical
implications of examining drugs before implementing them in
studies [38]. Although most participants had positive attitudes
to participating in research themselves or having a family
member participate, most also had positive attitudes with res-
ervations regarding research with human subjects. Although
both groups did not have a preference in assignment to treat-
ment versus non-treatment, more AA had positive attitudes
towards random assignment compared to Whites, perhaps be-
cause random assignment decreases confounding variables in
a study, such as racial discrimination against minority partic-
ipants [39]. Most participants had positive attitudes regarding
the scientists’motivations to do research, except for scientists’
desire to minimize total expenses in treatment, suggesting that
participants believe medical professionals are contributing to
the cost crisis in healthcare [40].
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Table 3 Performance on PABRQ between groupsa

Beliefs
Characteristicsb

African
American
(n = 46)
N (%)

White
(n = 60)
N (%)

Odds Ratios: White vs. African
American

P
values

Q1: Familiarity with informed consent processes? 0.91 (0.18, 4.67) 0.912

Not familiar (1,2)
Generally familiar (3,4,5)

24 (83)
5 (17)

35 (85)
6 (15)

Q2: Familiarity with research subject protection measures? 0.45 (0.14, 1.38) 0.17

Not familiar (1,2)
Generally familiar (3,4,5)

9 (30)
21 (70)

19 (45)
23 (55)

Q3: Were you ever asked to participate in research? 0.53 (0.16, 1.68) 0.289

No
Yes

10 (32)
21 (68)

15 (37)
26 (63)

Q4: Have you ever participated in research? 0.93 (0.31, 2.77) 0.890

No
Yes

14 (47)
16 (53)

18 (44)
23 (56)

Q5: Attitude towards research with human participants? 0.46 (0.11, 1.72) 0.251

Positive with reservations (3)
Positive (4,5)

23 (74)
8 (26)

36 (86)
6 (14)

Q6: Attitude towards participating in research yourself? 0.99 (0.07, 11.85) 0.996

Negative
Positive

2 (6)
29 (94)

2 (5)
39 (95)

Q7: Attitude towards someone in family/close friend
participating in human research?

0.84 (0.13, 5.17) 0.855

Negative
Positive

3 (10)
28 (90)

4 (10)
37 (90)

Q8: Attitude towards random assignment? 0.69 (0.22, 2.12) 0.518

Negative
Positive

9 (29)
22 (71)

18 (44)
23 (56)

Q9: Opinion of participants being assigned to treatment vs. non-treatment? 1.1 (0.37, 3.28) 0.859

Negative
Positive

13 (42)
18 (58)

18 (43)
24 (57)

Q10: Is it necessary to examine “new” drugs using science/ experiments before
they are implemented?

1.87 (0.57, 6.61) 0.313

Never or sometimes (1,2,3)
Always (4)

22 (71)
9 (29)

29 (69)
13 (31)

Q11: What motives do you think scientists have to conduct
medical/clinical research (a-e):

11.a: The wish to find new treatments/examinations? 0.82 (0.19, 3.32) 0.776

Important (3)
Very important (4)

7 (23)
24 (77)

6 (14)
36 (86)

11.b: The wish to help patients? 0.61 (0.17, 2.04) 0.425

Slightly important (2,3)
Very important (4)

7 (23)
24 (77)

11 (26)
31 (74)

11.c: The wish to minimize total expenses in treatment/examination? 0.62 (0.19, 1.93) 0.408

Not very important (1,2,3)
Very important (4)

19 (61)
12 (39)

30 (71)
12 (29)

11.d: The wish to promote their own career? 0.57 (0.19, 1.7) 0.316

Not important (1,2)
Important (3,4)

15 (48)
16 (52)

26 (62)
16 (38)

11.e: The wish to increase knowledge generally? 0.24 (0.06, 0.81) 0.028*

Not very important (2,3)
Very important (4)

7 (23)
24 (77)

17 (40)
26 (60)

Frequency of different characteristics may vary, and percentages may not be equal to 100% because of missing data
a Logistic regression controlling for age, sex, and education compared odds ratios of AA and White participants
b For each question, there is a range of answers that participants can choose from. Answers have been categorically dichotomized

*P values, obtained by Wald’s test, indicate significant differences between AA and White groups at the 0.05 level
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Limitations

This study had several limitations. The smaller sample size
means that the study is likely underpowered to determine some
effects. Not all participants completed the PABRQ measure.
Participants were recruited from the Atlanta metro geographical
area. Therefore, the findings may not be generalizable to popu-
lations not in this specific geographical location. In addition,
factors with possible relationships to poor health literacy perfor-
mance like poor eyesight, sensory impairment, language barriers,
and caregiver status were not measured, though we excluded
participants with any significant illness [41]. Another issue is that
while health literacy is modifiable, socioeconomic status is not.
Therefore, more data collection and analysis related to socioeco-
nomic statusmay have strengthened our findings. Also, REALM
and S-TOFHLAmeasure different sub-domains; the tests do not
consider if participants can understand the information presented
in themeasure. Other health literacy tools that measure additional
facets of health literacy, such as individuals’ ability to understand
health information presented in the model effectively and teach-
ing adults specific knowledge required to take care of them-
selves, could have been considered andmay have led to different
findings [42]. Lastly, individual financial barriers, such as the
disproportionality of those minorities who are uninsured and
underinsured, rise as an important factor to better understand
the association between social determinants of health and health
outcomes. The inaccessibility to insurance exists as a financial
barrier due to the increasing cost of health coverage and results in
limited access to doctors and treatments [4]. In this study, 36.5%
of AA and 63.5% ofWhites were over the age of 65, and thus on
Medicare. For the remaining percentages of participants, the data
is not available regarding their health insurance status. Future
studies should include health insurance as a determinant influenc-
ing health outcomes and participation in research.

Future Interventions

In conclusion, we present evidence that AA individuals have
poorer health literacy than White participants, but that both
groups in our sample had similar attitudes and beliefs towards
research. Care providers and researchers should thoroughly
check for patients’ understanding of potential risks and rights in
a research study involving human participants by communicating
clearly, confirming understanding, and educating participants pri-
or to the start of the study [34]. Aging and minority communities
play a significant role in improving methods for understanding
health disparities and lack of research participation, especially
regarding current-day world events like COVID-19 which result
in substantially higher morbidity and mortality rates among both
groups [43, 44]. To more thoroughly examine the differential
influence of beliefs towards participation and health literacy on
attitudes in research by race, participants could be enrolled in an
intervention to increase health literacy, such as the DREAMS

(Developing a Research participation Enhancement and
Advocacy training prograM for diverse Seniors) program, which
aims to increase knowledge about general health education to
older adults from racially diverse and lower socioeconomic status
and education backgrounds [29]. Researchers could then inves-
tigate the relationship of PABRQ measures between AA and
White participants at pre- and post-intervention timepoints to
observe if increasing health literacy will influence AA’s beliefs
about research compared to White participants.
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