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ABSTRACT

Background Recruitment for clinical studies is
challenging. To overcome barriers, investigators have
previously established call-to-entry rates to assist in
planning. However, rates specific to low-income minority
populations are needed to account for additional barriers
to enrolment these individuals face.

Objective To obtain a call-to-entry rate in a low-income
uninsured Hispanic population with chronic disease.
Methods We used data from four of our randomised
clinical studies to determine the call-to-entry rate

for individuals (n=1075) with or at risk for type 2
diabetes: participants needed/potential participants
contacted=recruitmentrate (yield). Research staff
contacted potential participants to enrol in a study that
evaluated 6 month diabetes programmes at community
clinics from 2015 to 2020. We recorded call-to-entry rates,
reasons for declining the study, show rates, and attrition.
Results The call-to-entry rate was 14.5%. Forty per
cent of potential participants could not be contacted, and
30.6%, 19.1%, and 5.4% responded yes, no, and maybe,
respectively. No show percentages were 54% for yes
and 91.4% for maybe responders. The majority (61.6%)
declined due to inability to attend; reasons to decline
included work (43%), eligibility (18%), transportation
(10%), out of town (9%), did not think they needed the
programme (7%) and other/unknown (14%). Being a
physician predicted inability to reach participants (adjusted
OR 2.91, 95% CI 1.73 to 4.90). Attrition was 6.8%.
Conclusions We described a call-to-entry rate and
detailed recruitment data, including reasons to decline the
study. This valuable information can assist investigators
in study planning and overcoming enrolment barriers in
low-income populations. Telehealth-based or strategies
that limit transportation needs may increase participant
involvement.

Trial registration number NCT03394456.

INTRODUCTION

Recruitment is a known challenge in clinical
studies, particularly in low-income commu-
nities.' * Data from a recent clinical study
revealed an underrepresentation of unin-
sured participants (n=24,332) and of those

STRENGTHS AND LIMITATIONS OF THIS STUDY

= Investigators analysed recruitment data from four
randomised clinical trials.

= All participants (n=1075) were from an understud-
ied minority and resource-limited population.

= Investigators collected detailed information, includ-
ing reasons for declining the study, show rates, and
attrition.

= Investigators explored a potential value of incorpo-
rating Community Health Workers in recruitment
processes.

= The study is limited by lack of generalisability as it
includes a low-income Hispanic population with or
at risk for diabetes.

living in geographic areas with lower socio-
economic levels.” Low-income populations
face higher levels of mistrust in the health
system, language and cultural concerns, trans-
portation challenges, limited health literacy,
and medical record deficiencies." * Investi-
gators have found that socioeconomic issues
are a major reason individuals decline study
participation.® Specifically, clinical studies
often lack key facilitators such as community
participation and cultural appropriateness,
including incorporating Community Health
Workers (CHWs).! ** ? ' Consequently,
fewer disadvantaged individuals are repre-
sented in clinical studies despite having
higher rates of chronic disease.'’ This raises
concerns for implicit bias, fairness, and
objectivity in evidence-based guidelines and
interventions.'

CHWs or promotores traditionally are educa-
tors, which has encouraged recent efforts
to incorporate them into research teams.'
CHWs are of particular interest for Hispanic
communities to address cultural and
linguistic barriers and obtain sensitive data
that may be pivotal to overcome recruitment
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barriers.'*'% National samples have noted potential CHW
roles in research.'” However, the majority of interventions
that incorporate CHWs in research involve data collec-
tion, and there is a paucity of literature describing their
involvement in recruitment for clinical trials."*°

Estimating the number of individuals whom research
staff will need to contact to achieve recruitment goals is
vital in the recruitment process." * It allows investigators to
plan effective real-world studies by communicating data-
base needs with clinic stakeholders, hiring staff, obtaining
retention plans, and forecasting training needs.'” Previous
investigators have established call-to-entry rates, N/C=R,
where N=participants needed, C=potential participants
contacted, and R=recruitmentrate (yield), to aid in clin-
ical study planning.'® ' However, recruitment data from
low-income populations remain under recorded.

Nearly three decades ago, the National Institutes
of Health provided recommendations to increase the
representation of people with low socioeconomic status.
Yet, investigators still struggle to provide diversity in
research.' * Unmet recruitment goals lead to underpow-
ered studies with inconclusive or skewed results, further
contributing to an ongoing cycle of disparities for low-
income populations in clinical studies.'”

In the currentstudy, we aimed to analyse our recruitment
data from four randomised clinical trials that evaluated a
diabetes programme for resource-limited Hispanics.” %! %2
We outlined methodological approaches to gather a call-
to-entry rate in this population and explored the value of
incorporating CHWs into recruitment processes.

METHODS

In this cohort study, we analysed our recruitment data
from four randomised clinical trials that evaluated a
multidimensional programme for low-income, uninsured
Hispanics with or at risk for type 2 diabetes.” ! % Specifi-
cally, we describe the methods used to obtain a call-to-entry

Contact
Potential
Participants

Confirm
Attendance*

Record

Responses

Baseline — 5 weeks

rate in this population, including reasons to decline the
study, show rates, and attrition. Detailed methodologies
of the parent studies were previously described;” *' # the
studies occurred at community clinics in greater Houston,
Texas from 2015 to 2020. Recruitment occurred 5weeks
before study baseline; follow-up occurred for a minimum
of Imonth (cohort 1) and up to 24 months (cohorts 2—4)
after study termination pending study protocols.” Data
were collected from recruitment to follow-up.”*' 2

Potential participants were identified through a clinic
database. Participants met inclusion criterion if they were
Latino(a) /Hispanic adults with type 2 diabetes or pre-
diabetes (International Classification of Disease (ICD)-10
E11.X; R73.09).” ' 2 Exclusion criteria included type 1
diabetes, not appropriate for group care (eg, require >1
diabetes-related appointments per month), inability to
understand Spanish, pregnancy, and any condition that
could alter haemoglobin (Hb) Alc levels (eg, varying
chronic steroid doses of >10mg and blood transfusion
in the last 3months). Measures to reduce bias included
participant randomisation, blinded data collection, stan-
dardised recruitment processes, and independent anal-
ysis of the results by other researchers.” 2! %

Figure 1 provides the steps involved in the 5week
recruitment process, from contacting potential partici-
pants to study start. From the clinic database, research
staff contacted participants telephonically to explain the
study and invite them to a study orientation that occurred
an average of 2weeks after the initial call. Staff recorded
responses as yes, no, or maybe. For those who declined, staff
recorded the reason. If individuals informed the staff that
they were ineligible, that is, not Hispanic or did not have
diabetes, they were recorded as coded incorrectly. If indi-
viduals could not be reached, staff made four additional
attempts at various times and on weekdays and weekends.
If voicemail was available, staff left a message with non-
identifying patient and programme information and a

Secondary
Physician
Chart Review

Orientation

Study Start

Baseline — 2 weeks Baseline

—

*Staff called potential participants who responded yes and maybe one day prior to orientation

Figure 1

Steps involved in the recruitment process, from contacting potential participants to study enrolment.
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callback number. If the phone number was not correct
or disconnected, alternative numbers were sought in the
electronic medical record (EMR). If no alternatives were
present, staff recorded wrong number.

Staff called potential participants who responded yes or
maybe the day prior to orientation to confirm attendance.
At orientation, staff gathered baseline data and informed
consent. During a 2week period from orientation to study
start, a physician conducted a secondary chart review to
ensure all participants met eligibility criteria.

Recruitment staff for the four cohorts were bilingual
(English/Spanish) and consisted of seven CHWSs, one
clinic administrator, and one physician. CHWs received
3hours of training that included instructions on reading
a script in Spanish to participants.

Measures

In addition to recording potential participant responses,
the research team recorded the number who showed at
orientation and who were excluded after secondary physi-
cian chart review. These data were used to obtain a call-to-
entry rate. Other measures included study retention. We
also explored CHW vs physician recruitment data.

Statistical analysis

We conducted the statistical analysis in Stata V.17.1,
StataCorp (College Station, Texas). Continuous variables
were presented as mean (SD) and categorical variables
as count (percentage), and results were totalled for the
four cohorts. We classified participants’ responses when
contacted by research personnel, whether participants
showed to orientation, and reasons for declining to partic-
ipate using counts (percentages). We then calculated the
call-to-entry rate: N/C=R. We explored determinants of
inability to contact participants using logistic regression
models adjusted for age, sex, and if contacted by a CHW
or physician.

In the primary studies, loss to follow-up and missing data
were managed by each trial independently. For example,
they used employed multiple imputation procedures for
missing clinical values. In the current study, researchers
were assigned patients to call and recorded responses on
an online, secure spreadsheet. During the recruitment
process, investigators reviewed the spreadsheet routinely
to ensure data were recorded appropriately and in the
case of missing data, for example, reason for declining
not present, contacted the researcher directly to input
the data. This resulted in obtaining 100% of calling data
for the current study. We did not gather the contact
person for the first cohort and, thus, did not include in
this portion in the analysis.

Patient and public involvement statement

Involvement included design, conduct, and dissemina-
tion of information. Specifically, CHWs were involved to
provide informed decisions regarding patients’ priorities,
experiences, and references. Through qualitative and
quantitative surveys, CHWs gathered patient information

to guide practices, that is, study design, conduct, any
burden of the intervention, and recruitment. Patients
received ongoing communication with providers
regarding their clinical outcomes, that is, HbAlc, blood
pressure, and weight. CHWs were certified by the state of
Texas, bilingual or Spanish-speaking, and self-identified
as Hispanic. Texas CHW certification requires 160 hours
of coursework or 1000 hours of community service in the
last 3years and 20 biennial continuing education hours.

RESULTS

Figure 2 illustrates 1075 (male=402 (37.4%)) potential
participants and loss at each step of the recruitment
process with attendant numbers and percentages. Forty
per cent (n=430) could not be contacted (received voice-
mail, n=304; wrong number, n=126), and 4.9% (n=53)
informed staff that they were not Hispanic or did not
have type 2 diabetes, resulting in 592 (55.1%) individuals
who staff successfully contacted. After a total of 19.1%
(n=205) declined the study, 36.0% (n=387) remained, of
which 239 responded yes and 58 responded maybe. Indi-
viduals averaged 54.0 years old (SD=10.2).

Staff called potential participants who responded yes
or maybe the day before orientation. Seventy individuals
who confirmed did not show to orientation (yes: 70, maybe:
0). Of those who did not confirm, 162 did not show (yes:
109, maybe: 53), leaving 155 (14.4%). An additional eight
individuals who initially declined or received voicemail
showed, resulting in 15.2% (n=163). Secondary chart
review excluded seven individuals. The final study n for
the four cohorts was 156. All individuals were Hispanic,
low-income, and uninsured. The majority (>50%) were
undocumented immigrants.

These data resulted in a call-to-entry rate of 14.5%,
where:

Call — to — entry rate (yield) (R)
_ Participants Needed (N)
~ Potential Participants to Contact (C)

_ _156
1075 = 14.5%.

This equation may be altered to assist in project plan-
ning to estimate the number of potential participants
needed to contact (C), where

Potential Participants to Contact (C)

_ Participants Needed (N)
~ Call-to—entry rate (yield) (R)

For example, for a desired cohort of 80 participants (N)
and a yield of 14.5% (R), a total of 552 potential partici-
pants are needed to contact (C) to meet study goals:

_ _80
552 = 14.5%

Figure 3 (top) illustrates the flowchart in figure 2
and further stratifies the yes responders to show and no
show (figure 3, bottom left) and the reasons individ-
uals declined (figure 3, bottom right). More than half
(54%) of yes responders did not show. Fifty-eight indi-
viduals responded maybe, but the vast majority (n=53/58,

Vaughan EM, et al. BMJ Open 2023;13:077819. doi:10.1136/bmjopen-2023-077819

3



Total calls
n=1075
(male=402)

Could not contact n=430
(40.0%)

-Voicemail: n=304
-Wrong number: n=126

n=645
(60.0%)

Coded Incorrectly
n=53 (4.9%)

n=592
(55.1%)

Declined
n=205 (19.1%)

n=387 (36.0%)
-Yes n=329
-Maybe: n=58

No show/with
confirmation* (n=70)

-Yes responder: n=70
-Maybe responder: n=0

n=317
(29.5%)

No show/without
confirmataion* (n=162)

-Yes responder: n=109

-Maybe responder: n=53

n=155
(14.4%)

Declined or received
voicemail who showed
(n=8)

Excluded after secondary
review (n=7)

n=156

Call-to-entry rate: 14.5%

*No show to study orientation. Yes and maybe responders received a reminder call the day prior

Figure 2 Flowchart illustrating potential participants contacted to achieve a call-to-entry rate in a low-income Hispanic

population (n=1075).

91.4%) did not show to orientation and were, there-
fore, not included in the figure. Of the yes responders
who confirmed attendance the day prior to orientation
(n=171), 100 (58.5%) showed, and of the maybe (n=1), 1
(100%) showed. The most common reason to decline was
due to work (43%). The least common reason was that

they did not think they needed the programme (7%).
Other reasons to decline included eligibility (18%),
transportation (10%), out of town (9%), other/unknown
(14%). The majority (61.6%) of individuals declined the
study due to inability to attend: work, transportation, and
out of town.

4
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Show: 46%

Could not contact 40%

Eligibility
18%

“Show rate of maybe responders was low (n=5 of 58, 91.4%) and therefore not included in the figure

Figure 3 Responses of potential participants (top) delineated into show rates of individuals who responded yes with show
rates (bottom left) and no with the reasons to decline (bottom right).

Participants were less likely to respond no to the
physician than a CHW (physician: 4.3%, CHWs: 18.6%;
p<0.0001). There were more individuals who responded
yes to CHWs who showed to the study compared to
those who said yes to the physician, though this was not
significant (CHW: 41.5%, physician: 33.3%; p=0.44). An
adjusted logistic regression analysis revealed that the
physician was a significant predictor of an inability to
reach participants compared with CHW (adjusted OR
2.91,95% CI 1.73 to 4.90).

Attrition was low at the study end (6 months, 6.8%).

DISCUSSION

This study demonstrated the methodologies in recruit-
ment for low-income, uninsured Hispanics. Study find-
ings included identifying a call-to-entry rate of 14.5%. In
addition, many (40%) could not be contacted at all and
most (61.6%) declined the study due to inability to come
to the study site. Obtaining these recruitment data in a
low-income setting is a valuable step to strategize clinical

research studies, communicate database needs with study
sites, and achieve recruitment goals. This is essential to
appropriately power studies, provide accurate results, and
reduce discrimination in resource-poor settings, thereby
reducing a cycle of disparities in clinical studies.'”

There are important considerations for sources of
potential variations in call-to-entry rates among differing
sites and populations. Nearly half (40%) of our poten-
tial participants could not be contacted; the degree to
which EMRs are updated will affect the call-to-entry rates.
Additionally, due to transportation and work barriers
in low-income populations, investigations with several
opportunities for study entry, such as multiple orienta-
tion days, and those located near to participants’ homes
are more likely to receive a yes response. Furthermore,
we observed that potential participants provided more
detailed information to CHWs than the provider or
administrator, including reasons to decline the study,
which provided helpful information for planning subse-
quent investigations. Participants were also more likely to
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decline the study when contacted by a CHW. While this
finding may be interpreted as CHWs being less successful
atrecruitment, participants may have been more comfort-
able giving frank answers to CHWs when unable to partic-
ipate. Consistent with this interpretation, exploratory
data showed that more potential participants showed
when recruited by a CHW than by a physician.

Other investigators who evaluated similar popula-
tions demonstrated the potential variation of data. A
randomised clinical trial evaluating low-income Hispanics
with type 2 diabetes at five community health centres and
had screening processes that included primary care physi-
cian oversight started with an initial pool of 1176 patients
but, after screening, had 487 potential participants.** Of
the 487 eligible patients, 56.6% responded yes, and the
remaining 43.4% declined or could not be contacted.
Retention rates averaged 85% at study end (12months).
Investigators emphasised the importance of addressing
patientrelated challenges for successful recruitment.*
On the other hand, in a 24month investigation of 2,631
potentially eligible individuals, of whom the majority
had annual household incomes <$35,000, the majority
(81.2%) were not eligible or did not complete their base-
line assessment, 4.9% declined, and 13.9% met entry
criteria and responded yes.** Study retention was 86% at
24months. Investigators noted the value of taxi vouchers,
after-hours appointments, and community engagement
to enhance retention.”

There is a call in health intervention research to partner
with community members, but there is a dearth of infor-
mation detailing strategies."” Facilitators of participation,
including culturally appropriate methods, community
involvement, and language sensitivity, are vital to over-
come barriers.! *° 1" CHWs are well positioned to over-
come cultural and linguistic barriers, obtain sensitive
data, address social determinants of health that providers
often cannot, and have the potential to play key roles in
research teams.'*% %

Strengths of the study are providing information to
assist in study planning and overcoming recruitment
barriers in low-income communities.' * For example,
our data demonstrated that it is unlikely (91.4%) for
those who responded maybe to show, suggesting that
when resources are limited, investing in these individ-
uals may not be the best strategy. Additionally, we found
that the most common reason to decline was due to an
inability to attend; alternative intervention modalities
(eg, telehealth/telephonic) may enhance the reach of
the target population. We also explored incorporating
CHWs in the recruitment process to gather data and
involve communities. Limitations of the study include
lack of information on why individuals who confirmed
attendance did not show to orientation. Generalis-
ability is also limited, as the study includes a low-income
Hispanic population with a diabetes, which could result
in a selection bias; however, it is unlikely that one call-
to-entry rate can generalise across all populations and
diseases. Finally, larger investigations that incorporate

CHWs in recruitment processes are needed to gain a
better understanding of their value in recruitment.

CONCLUSIONS

This study provides valuable information to assist in
recruitment planning in low-income populations. Call-
to-entry rates, reasons to decline the study, and show
rates are crucial for successful clinical research study
implementation. Improving the ability to recruit low-
income populations increases the ability to meet study
goals and provide valuable data, thereby lessening
health disparities among vulnerable populations.
Future studies are warranted to explore recruitment
data for diseases, conditions, and ethnicities.

Author affiliations

"Department of Internal Medicine, The University of Texas Medical Branch at
Galveston, Galveston, Texas, USA

*Department of Medicine, Baylor College of Medicine, Houston, Texas, USA
®Houston Center for Quality of Care and Utilization Studies, Center for Innovations in
Quality Effectiveness and Safety, Houston, Texas, USA

*Michael E DeBakey VA Medical Center, Houston, Texas, USA

SHouston Methodist Debakey Heart & Vascular Center, Houston, Texas, USA
®Health and Human Performance, The University of Houston, Houston, Texas, USA
"Department of Family Medicine, The University of Texas Medical Branch at
Galveston, Galveston, Texas, USA

8Department of Internal Medicine, Mayo Clinic in Florida, Jacksonville, Florida, USA
®Deparrtment of Management, Policy, and Community Health, University of Texas
School of Public Health, Houston, Texas, USA

Contributors EV, CJ, VC, and AN contributed to the study conception, design

and data collection; MAR contributed to the study analysis and interpretation of
results, and EV, SV, MAR, LP, ZSD, SLS, AD, and VS contributed to the manuscript
preparation. EV is responsible for the overall content as guarantor, accepting full
responsibility for the finished work and the conduct of the study, had access to the
data, and controlled the decision to publish.

Funding This work was supported by the National Institutes of Health, National
Institute of Diabetes and Digestive and Kidney Diseases (DK129474, DK1110341).
Additional support was provided by the Center for Innovations in Quality,
Effectiveness, and Safety at the Michael E. DeBakey VA Medical Center, Houston,
TX, World Heart Federation, and the Tahir and Jooma Family.

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the
design, or conduct, or reporting or dissemination plans of this research. Refer to the
Methods section for further details.

Patient consent for publication Not required.

Ethics approval This study involves human participants and was approved by
Baylor College of Medicine (IRB# H-40322). Participants gave informed consent to
participate in the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data Availability Statement. The data that support the findings of this study are
available from the corresponding author upon reasonable request. Clinicaltrials.gov
ID NCT03394456.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Elizabeth M Vaughan http://orcid.org/0000-0001-9565-0134

6

Vaughan EM, et al. BMJ Open 2023;13:077819. doi:10.1136/bmjopen-2023-077819


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-9565-0134

REF
1

ERENCES

Nicholson LM, Schwirian PM, Groner JA. Recruitment and

retention strategies in clinical studies with low-income and minority
populations: progress from 2004-2014. Contemp Clin Trials
2015;45(Pt A):34-40.

LaPlante A, Yen RW, Isaacs T, et al. Enrollment, retention, and
strategies for including disadvantaged populations in randomized
controlled trials: a systematic review protocol. Syst Rev 2021;10:233.
Sateren WB, Trimble EL, Abrams J, et al. How Sociodemographics,
presence of oncology specialists, and hospital cancer

programs affect accrual to cancer treatment trials. J Clin Oncol
2002;20:2109-17.

Dickerson DL, Parker J, Johnson CL, et al. Recruitment and retention
in randomized controlled trials with urban American Indian/Alaska
native adolescents: challenges and lessons learned. Clin Trials
2021;18:83-91.

Ma GX, Seals B, Tan Y, et al. Increasing Asian American participation
in clinical trials by addressing community concerns. Clin Trials
2014;11:328-35.

Taani MH, Zabler B, Fendrich M, et al. Lessons learned for
recruitment and retention of low-income African Americans.
Contemp Clin Trials Commun 2020;17:100533.

Vaughan EM, Naik AD, Amspoker AB, et al. Mentored implementation
to initiate a diabetes program in an Underserved community: a pilot
study. BMJ Open Diabetes Res Care 2021;9:e002320.

Wong LC, Ribeiro M, Vasquez-Brooks M, et al. Recruitment of
Asians and Pacific Islanders with type 2 diabetes into a clinical
research trial of enhancing diabetes self-management. J Cult Divers
2015;22:142-7.

Quay TA, Frimer L, Janssen PA, et al. Barriers and Facilitators to
recruitment of South Asians to health research: a Scoping review.
BMJ Open 2017;7:e014889.

Heller C, Balls-Berry JE, Nery JD, et al. Strategies addressing
barriers to clinical trial enroliment of Underrepresented populations: a
systematic review. Contemp Clin Trials 2014;39:169-82.

Murthy VH, Krumholz HM, Gross CP. Participation in cancer

clinical trials: Race-, Sex-, and age-based disparities. JAMA
2004;291:2720-6.

Rogers WA. Evidence based medicine and justice: a framework for
looking at the impact of EBM upon vulnerable or disadvantaged
groups. J Med Ethics 2004;30:141-5.

Hohl SD, Thompson B, Krok-Schoen JL, et al. Characterizing
community health workers on research teams: results from the
centers for population health and health disparities. Am J Public
Health 2016;106:664-70.

14 Nelson A, Lewy R, Dovydaitis T, et al. Promotores as researchers:
expanding the Promotor role in community-based research. Health
Promot Pract 2011;12:681-8.

15 Coulter K, Ingram M, McClelland DJ, et al. Positionality of community
health workers on health intervention research teams: A Scoping
review. Front Public Health 2020;8:208.

16 Rodela K, Wiggins N, Maes K, et al. The community health
worker (CHW) common indicators project: engaging CHWs in
measurement to sustain the profession. Front Public Health
2021;9:674858.

17 Huang GD, Bull J, Johnston McKee K, et al. Clinical trials
recruitment planning: A proposed framework from the clinical trials
transformation initiative. Contemp Clin Trials 2018;66:74-9.

18 Miller HN, Charleston J, Wu B, et al. Use of electronic recruitment
methods in a clinical trial of adults with gout. Clin Trials
2021;18:92-103.

19 Goldman V, Dushkin A, Wexler DJ, et al. Effective recruitment for
practice-based research: lessons from the REAL HEALTH-diabetes
study. Contemp Clin Trials Commun 2019;15:100374.

20 Freedman LS, Simon R, Foulkes MA, et al. Inclusion of women
and minorities in clinical trials and the NIH revitalization act of
1993--The perspective of NIH clinical trialists. Control Clin Trials
1995;16:277-85;

21 Vaughan EM, Hyman DJ, Naik AD, et al. A Telehealth-supported,
integrated care with Chws, and medication-access (TIME) program
for diabetes improves Hba1C: A randomized clinical trial. J Gen
Intern Med 2021;36:455-63.

22 Vaughan EM, Johnston CA, Cardenas VJ, et al. Integrating CHWs
as part of the team leading diabetes group visits: a randomized
controlled feasibility study. Diabetes Educ 2017;43:589-99.

23 Vaughan EM, Johnson E, Naik AD, et al. Long-term effectiveness of
the TIME intervention to improve diabetes outcomes in low-income
settings: a 2-year follow-up. J Gen Intern Med 2022;37:3062-9.

24 Rosal MC, White MJ, Borg A, et al. Translational research at
community health centers: challenges and successes in recruiting
and retaining low-income Latino patients with type 2 diabetes into a
randomized clinical trial. Diabetes Educ 2010;36:733-49.

25 Warner ET, Glasgow RE, Emmons KM, et al. Recruitment and
retention of participants in a pragmatic randomized intervention trial
at three community health clinics: results and lessons learned. BMC
Public Health 2013;13:192.

26 Kim K, Choi JS, Choi E, et al. Effects of community-based health
worker interventions to improve chronic disease management and
care among vulnerable populations: A systematic review. Am J
Public Health 2016;106:3-28.

Vaug

han EM, et al. BMJ Open 2023;13:e077819. doi:10.1136/bmjopen-2023-077819


http://dx.doi.org/10.1016/j.cct.2015.07.008
http://dx.doi.org/10.1186/s13643-021-01790-7
http://dx.doi.org/10.1200/JCO.2002.08.056
http://dx.doi.org/10.1177/1740774520971774
http://dx.doi.org/10.1177/1740774514522561
http://dx.doi.org/10.1016/j.conctc.2020.100533
http://dx.doi.org/10.1136/bmjdrc-2021-002320
http://dx.doi.org/26817172
http://dx.doi.org/10.1136/bmjopen-2016-014889
http://dx.doi.org/10.1016/j.cct.2014.08.004
http://dx.doi.org/10.1001/jama.291.22.2720
http://dx.doi.org/10.1136/jme.2003.007062
http://dx.doi.org/10.2105/AJPH.2015.302980
http://dx.doi.org/10.2105/AJPH.2015.302980
http://dx.doi.org/10.1177/1524839910380849
http://dx.doi.org/10.1177/1524839910380849
http://dx.doi.org/10.3389/fpubh.2020.00208
http://dx.doi.org/10.3389/fpubh.2021.674858
http://dx.doi.org/10.1016/j.cct.2018.01.003
http://dx.doi.org/10.1177/1740774520956969
http://dx.doi.org/10.1016/j.conctc.2019.100374
http://dx.doi.org/10.1016/0197-2456(95)00048-8
http://dx.doi.org/10.1007/s11606-020-06017-4
http://dx.doi.org/10.1007/s11606-020-06017-4
http://dx.doi.org/10.1177/0145721717737742
http://dx.doi.org/10.1007/s11606-021-07363-7
http://dx.doi.org/10.1177/0145721710380146
http://dx.doi.org/10.1186/1471-2458-13-192
http://dx.doi.org/10.1186/1471-2458-13-192
http://dx.doi.org/10.2105/AJPH.2015.302987
http://dx.doi.org/10.2105/AJPH.2015.302987

	Determining call-­to-­entry rate and recruitment barriers in clinical studies for community clinics serving low-­income populations: a cohort study
	ABSTRACT
	Introduction﻿﻿
	Methods
	Measures
	Statistical analysis
	Patient and public involvement statement

	Results
	Discussion
	Conclusions
	References


