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Abstract

Objective: To determine at which phase in the recruitment process for participation in clinical 

research studies do health literacy and other patient characteristics influence recruitment 

outcomes.

Patients and Methods: Using a sample of 5,872 patients hospitalized with cardiovascular 

disease approached for participation in the Vanderbilt Inpatient Cohort Study (VICS) from 

October 2011 through December 2015, we examined the independent association of patients’ 

health literacy with two steps in their research participation decision-making process: 1) research 

interest - willingness to hear more about a research study, and 2) research participation - the 

decision to enroll after an informed consent discussion. Best practices for effective health 

communication were implemented in recruitment approaches and informed consent processes. 

Using logistic regression models, we determined patient characteristics independently associated 

with patients’ willingness to hear about and participate in the study.

Results: In unadjusted analyses, participants with higher health literacy, and those who were 

younger, female, or had more education had higher levels of both research interest and research 

participation. Health literacy remained independently associated with both outcomes in 

multivariable models, after adjustment for sociodemographic factors.

Conclusion: Since identical variables predicted both research interest and eventual consent, 

efforts to recruit broad populations must include acceptable methods of approaching potential 

participants as well as explaining study materials.
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Clinical Trial Registration: N/A

INTRODUCTION

Recruiting diverse populations to medical research is essential to ensure that findings are 

generalizable and new interventions are acceptable to real world communities. 

Understanding the patient factors that influence interest in research participation may inform 

the design of recruitment protocols, thereby increasing enrollment likelihood. While 

research indicates potential interest may vary depending on study details, such as time 

commitment or invasiveness of research procedures,1–3 differences in patient characteristics 

may also impact participation likelihood. For example, patients of minority race, lower 

educational attainment, and older age are less likely to participate in clinical research 

studies.4–6

In addition to sociodemographic factors, health literacy may also influence research 

participation likelihood. Health literacy can be defined as “the degree to which individuals 

have the capacity to obtain, process, and understand basic health information and services 

needed to make appropriate health decisions.”7 Approximately one-third of American adults 

have limited health literacy.8 Recent research has found that health literacy independently 

predicted interest in research participation.9 This study, however, asked about hypothetical 

participation in various types of research studies, and additional information is needed on 

patient behavior in real world enrollment scenarios.

Further, researchers would benefit from gaining a more granular understanding of when in 

the research recruitment process do health literacy and other personal characteristics exert an 

effect. Prior work has demonstrated that health literacy influences how much of the consent 

process patients understand10 as well as subsequent study follow up.11 Before informed 

consent can be given, however, patients are often asked to give either explicit or implicit 

agreement for the recruiting staff to begin providing study information. It remains unclear if 

patient characteristics and health literacy begin to exert an influence from the very start of 

the recruitment interaction.

Understanding the factors that influence patient continuation at different phases of research 

recruitment (from initial interest through enrollment) may provide insight into how 

recruitment protocols may be modified to enhance diverse recruitment. For example, if 

potential participants are declining at the outset of an interaction, then referral from a trusted 

provider may increase interest. Alternatively, if patients are declining after hearing study 

details, this suggests that modifying information content and delivery may be the most 

effective. Obtaining insight into this, however, is difficult as most studies do not have access 

to data on patients who decline participation. In this study, we examine the independent 

association of health literacy and sociodemographic characteristics with two steps in 

patients’ research participation decision-making process: 1) research interest - willingness to 

hear more about a research study, and 2) research participation - the decision to enroll after 

an informed consent discussion.
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METHODS

Study setting and design

The Vanderbilt Inpatient Cohort Study (VICS) is a prospective cohort study of patients with 

acute coronary syndrome (ACS) and/or acute decompensated heart failure (ADHF) admitted 

to Vanderbilt University Hospital, a tertiary referral center in Nashville, Tennessee. VICS 

was designed to investigate the impact of educational, social, behavioral, and functional 

factors on post-discharge health outcomes such as quality of life, unplanned hospital 

utilization, and mortality. Details of VICS, including a conceptual framework and rationale 

for the selection of measures, are described elsewhere.12 The study was approved by the 

Vanderbilt University Institutional Review Board with waiver of consent for the present 

analysis.

Subjects

Patients in the present analysis were eligible for enrollment in VICS. Shortly after 

admission, research staff and physicians reviewed patient medical records and identified 

patients with ADHF and/or an intermediate or high likelihood of ACS. Exclusion criteria 

included: age <18 years, non-English speaker, unstable psychiatric condition, delirium, low 

likelihood of follow-up (e.g., no reliable telephone number), on hospice, previously enrolled 

in VICS or in a conflicting study, or otherwise too ill to complete an interview. Patients who 

were temporarily too ill to participate (e.g., delirium) were re-assessed for up to 7 days 

following admission for potential eligibility. This sample includes all consecutive patients 

eligible to participate from the beginning of enrollment (October 2011) through just before 

the end of enrollment (December 2015).

Recruitment and materials

Study protocols, recruitment scripts, and consent documents followed best practices for 

research recruitment and effective communication across health literacy levels.10,13,14 All 

research staff were trained to use effective health communication techniques when recruiting 

and consenting patients, with a focus on plain language, teach-back techniques, and open-

ended questions.15 (Training materials available upon request.)

Eligible patients were identified via chart review and approached in-hospital by research 

staff who briefly described the study and offered to explain the study in more detail. Patients 

either agreed or declined to hear more about VICS. If patients agreed to hear more, research 

staff confirmed patient eligibility (also checking for logistical limitations that may impact 

ability to complete the study such as poor vision/hearing, impaired cognition, or no phone 

number for follow-up phone calls). If patients failed this screen due to a potentially 

temporary issue (e.g., delirium), staff circled back the next day to re-administer the screen.

Next, research staff engaged patients who were interested in a formal informed consent 

discussion, during which staff provided a written consent document, verbal description of 

the study procedures, and answered all patient questions. Patient understanding of the study 

and its procedures were confirmed through a thorough teach-back procedure which covered 

key elements such as the study purpose, its voluntary nature, requirements for participants, 
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and compensation. Patients then either consented to participate in VICS or declined. 

Participants received $10 upon completion of the enrollment interview and an additional $20 

upon completion of follow-up.

Measures

After each approach attempt, research staff logged 1) patient willingness to hear about the 

research study, and 2) patient decisions to participate (consent). Only the result of the first 

encounter with the research staff was included in this analysis. All subsequent encounters 

with the research team were censored. That is, if a patient declined to hear about the study 

during one hospitalization and was readmitted within the recruitment time frame, all 

subsequent encounters with the team were not counted in this analysis.

Since November 2010 at the study hospital, nursing staff have regularly administered the 

Brief Health Literacy Screen (BHLS) to all patients admitted to the hospital.16–18 

Additionally, patients who visit Vanderbilt primary care clinics complete the BHLS as a part 

of their standard outpatient clinic intake. The BHLS is a 3-item measure that asks patients to 

report their level of confidence filling out medical forms, need for assistance in reading 

hospital materials, and their understanding of written medical information, each on a 5-point 

response scale. Scores for this measure can range from 3 to 15, with higher scores 

representing higher subjective health literacy.

These data, which are stored in the electronic health record, were extracted and merged into 

the study’s screening database, along with age, gender, race/ethnicity, and educational 

attainment. Thus, the result was a dataset that included basic demographic information, 

health literacy screening, and the results from the recruitment approach conducted by the 

research team.

Statistical analyses

We conducted bivariate analyses to determine the unadjusted effects of patient 

characteristics on recruitment outcomes. Additionally, we used logistic regression models to 

determine which patient characteristics were independently associated with 1) patients 

willing to hear about the study versus those who were not, and 2) eligible patients who 

consent and enroll versus those who decline to participate after hearing about the study. 

Results are reported as odds ratios (OR). For continuous variables, the values of the OR 

indicate the increased odds of the outcome per one unit increase in the variable. All 

statistical analysis was performed with IBM SPSS Statistics for Windows, version 24.19

RESULTS

Of 5,872 eligible patients approached for recruitment, 3,568 (60.8%) were willing to hear 

more about the study. Among those, 2,892 (81.1%) were consented and enrolled (Figure 1). 

For those patients included in this analysis, the mean age was 60 years, 59% were male, and 

84% were white. Average educational attainment was about 14 years (Table 1). 63% of 

patients were hospitalized with ACS, 30% with ADHF, and 7% with both diagnoses. Health 

literacy scores followed a non-parametric distribution with BHLS median=13.7 
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(interquartile range 11 to 15) and mean=12.5 (SD=2.9). There was no evidence of 

collinearity between education and BLHS.

In bivariate analyses, patients who consented to enroll in the study were younger and had 

more education than patients who were not willing to hear about the study at all and those 

who were not interested in participating in the study after hearing about it (P<.001) (Table 

1). We also found that patients who consented to the study had significantly higher health 

literacy scores (P<.001). No other patient characteristics varied between the groups who 

were not willing to hear about the study, declined enrollment, or consented.

In multivariable models, characteristics associated with willingness to hear about the study 

included health literacy score (OR 1.07 per point change in BHLS, 95% CI 1.05–1.09), 

years of education (OR 1.08 per year, 95% CI 1.06–1.11), female gender (OR 1.19, 95% CI 

1.05–1.36), and age (OR 0.98 per year, 95% CI 0.97–0.98) (Table 2). Diagnosis and race 

were not significantly associated with willingness to hear about the study.

The same characteristics were associated with consenting to enroll relative to those who 

declined after hearing more about the study: health literacy score (OR 1.04 per point change 

in BHLS, 95% CI 1.00–1.08), years of education (OR 1.07 per year, 95% CI 1.04–1.12), 

female gender (OR 1.25, 95% CI 1.02–1.53), and age (OR 0.97 per year, 95% CI 0.96–0.98) 

(Table 2). Diagnosis and race were not significantly associated with research participation.

CONCLUSIONS

We found that, in spite of following best practices for effective health communication during 

recruitment and informed consent, not all patient groups were equally likely to express 

interest in hearing more about the research study or consent to participate. Patients with 

higher research interest were more likely to be younger, female, more educated, or have 

higher health literacy. Among eligible patients who agreed to hear about the study, patients 

with these characteristics were also more likely to participate. Health literacy was 

independently associated with both research interest and participation, controlling for patient 

demographic factors. For each 3-point decrease in health literacy score (equal to 1 SD, or a 

change of one response value in each question on a 5-point Likert scale) patients had 21% 

lower odds of research interest and 12% lower odds of consenting to participate. Notably, 

race was not significantly associated with research interest or participation.

Results of this large analysis of hospitalized adults are consistent with our recent outpatient 

study in which patients with lower health literacy were less likely to express interest in 

participating in a variety of types of hypothetical research studies, particularly those that 

might involve higher literacy-related demands such as completing surveys.9 Here we see that 

patient behavior is influenced early in the recruitment process in different ways. First, those 

with lower health literacy skills may be avoiding a situation that is optional and would 

require the use of these skills, such as interacting with research staff to learn more about a 

potential study. Second, health literacy may also influence patients to decline enrollment 

after study details are shared. In this scenario, a patient’s challenges in understanding study 

procedures and informed consent may influence a patient to view research participation as 
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confusing, and therefore potentially risky and unpleasant. Studies have found that even when 

informed consent is conducted orally, using various effective health communication aids 

such as visual presentations and teach-back,10,20 patients with lower health literacy continue 

to understand less information. This challenge may explain why disparities in research 

interest and participation persisted despite the use of known practices to foster recruitment 

and informed consent.

In this study, health literacy, gender, age, and education had a consistent impact across 

phases of research recruitment. This suggests that health literacy may exert an early role in 

patient disinterest in research, and that efforts to engage patients should begin in the initial 

patient approach, though this step has received far less attention than the explanation of 

informed consent.21 Patients who explicitly decline opportunities to hear about research (or 

have already mentally checked out of research study descriptions) are unlikely candidates 

for eventual consent and participation.

One recent theory-based study found that perceived behavioral control and ability of the 

research to contribute to collective health were related to individuals’ intention to 

participate.22 Another found that even small changes in wording may affect recruitment.23 

For example, our recruitment script used plain language but included the phrases “research 

coordinator” and “research project.” If preferred by patients and acceptable to IRBs, 

alternate wording such as “project” or “survey” might be more effective for early 

engagement, while still making clear during the consent process that the project is a research 

study and participation is voluntary. Additional research is needed among patients with low 

health literacy, as well as other disadvantaged groups, to further explore factors that could 

influence interest levels,24 and to test approaches in practice.

We did not find a significant relationship between minority race and research interest and 

participation, in contrast to many4–6 but not all25 prior research studies. It is possible that the 

inclusion of health literacy in our models better accounted for the relationship between 

minority status and research interest and participation. Alternatively, the communication 

strategies in this study, which also focused on showing respect and effectively building 

rapport with patients, may have been particularly effective at reducing disparities in 

enrollment between minority groups while being less effective at addressing disparities 

driven by gender, age, education, or health literacy.

Several limitations were present. First, the study was conducted at a single hospital, which 

limits generalizability. Second, because potential research participants who decline 

enrollment also do not provider further data, this study relied on electronic health records 

(EHR) which limits our ability to examine the relationship of other important factors related 

to research participation, like mistrust, which has been documented as a barrier to research 

participation, particularly among minority groups.4,26 Interestingly, among participants 

enrolled in the present study, levels of trust in physicians and in the healthcare system were 

not significantly associated with race and other demographic characteristics,27 but this 

leaves open the question of whether patients with lower levels of trust chose not to 

participate. Third, while the demographic characteristics of the approached patients 

generally reflect the population of the Mid-South, certain groups were underrepresented 
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including Latinos (due to low prevalence among hospitalized cardiac patients) or individuals 

who do not speak English fluently (due to ineligibility). Future studies are needed on a 

broader population. Lastly, to simplify the study design and treat all patients similarly, we 

only analyzed the first time patients were approached by research staff; some patient groups 

might have agreed to hear about the study or enroll on subsequent contact attempts.

Controlling for education level, gender, and age, individuals with lower health literacy were 

less interested in hearing about the research study, and less likely to consent to participate 

after completing the informed consent process. This disparity was present despite following 

best practices for effective health communication in the approaches to recruitment and 

informed consent. Identical factors predicted outcomes in research interest and enrollment, 

suggesting that best practices must also attend to how to initially approach potential 

participants. Researchers should be aware of the effect of low health literacy on research 

interest and participation and should test additional strategies to close this gap.
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Figure 1. Study Flow Diagram.
Research Question 1: Which patient characteristics are associated with willingness to hear 

more about the research study?

Research Question 2: Which patient characteristics are associated with consenting to 

participate in the research study?
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Table 1.

Unadjusted differences in patient characteristics by participation status.

Not willing to hear more about 
study

Not interested in participating in 
study Consented, enrolled P value

N=2304 N=676 N=2892

Age
a

65.8 ± 13.4 64.5 ± 12.6 60.4 ± 12.5 <.001
e

Gender, Male
b

1433 (62.2) 417 (61.7) 1719 (59.4) .11
f

Race, White
b

1944 (84.4) 542 (80.2) 2419 (83.6) .32
f

Diagnosis
b

 ACS only
c

1379 (59.9) 412 (60.9) 1829 (63.2) .09
f

 ADHF only
d

769 (33.4) 226 (33.4) 874 (30.2)

 Both 156 (6.8) 38 (5.6) 189 (6.5)

Years of Education 12.7 ± 3.0 13.0 ± 2.9 13.6 ± 2.9 <.001
e

Health Literacy(BHLS)
a

11.9 ± 3.2 12.3 ± 2.9 12.9 ± 2.6 <.001
e

P-values represent a comparison across the 3 columns.

a
M ± SD

b
N (%)

c
Acute coronary syndrome (ACS)

d
Acute decompensated heart failure (ADHF)

e
Kruskal-Wallis test

f
Chi-Square test
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Table 2.

Adjusted predictors of recruitment outcomes.

Outcome 1: Predictors of willingness to hear more 
about the study (N=5872)

Outcome 2: Predictors of consenting to the study 
(N=3568)

Patient characteristic OR (95% CI) OR (95% CI)

Age 0.98 (0.97–0.98)
d

0.97 (0.96–0.98)
d

Gender, Female 1.19 (1.05–1.36)
c

1.25 (1.02–1.53)
c

Race, Black/Other 0.99 (0.82–1.19) 0.81 (0.61–1.07)

Diagnosis, ADHF
a
 only 1.00 (0.87–1.15) 0.95 (0.76–1.17)

Diagnosis, ACS
b
 and ADHF

a 1.01 (0.78–1.29) 1.41 (0.92–2.16)

Diagnosis, ACS only (Reference) (Reference)

Education 1.08 (1.06–1.11)
d

1.07 (1.04–1.12)
d

Health Literacy (BHLS) 1.07 (1.05–1.09)
d

1.04 (1.00–1.08)
c

For continuous variables, values of the OR indicate the increased odds of the outcome per one unit increase in the variable.

a
Acute decompensated heart failure (ADHF)

b
Acute coronary syndrome (ACS)

c
P<.05,

d
P<.001
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