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ABSTRACT

Chatbots are software applications to simulate a conversation with a person. The effectiveness of chatbots in
facilitating the recruitment of study participants in research, specifically among racial and ethnic minorities, is
unknown. The objective of this study is to compare a chatbot versus telephone-based recruitment in enrolling
research participants from a predominantly minority patient population at an urban institution. We randomly
allocated adults to receive either chatbot or telephone-based outreach regarding a study about vaccine hesi-
tancy. The primary outcome was the proportion of participants who provided consent to participate in the
study. In 935 participants, the proportion who answered contact attempts was significantly lower in the chatbot
versus telephone group (absolute difference —21.8%; 95% confidence interval [Cl] —27.0%, —16.5%; P<0.001).
The consent rate was also significantly lower in the chatbot group (absolute difference —3.4%; 95% Cl —5.7%,
—1.1%; P=0.004). However, among participants who answered a contact attempt, the difference in consent
rates was not significant. In conclusion, the consent rate was lower with chatbot compared to telephone-based
outreach. The difference in consent rates was due to a lower proportion of participants in the chatbot group
who answered a contact attempt.
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INTRODUCTION

and reducing postoperative opioid use.'™"? The effectiveness of chat-

Chatbots are software applications that mimic written or spoken hu-
man speech to simulate a conversation or interaction with a person.
Several reports have described the use of chatbots in healthcare, in-
cluding randomized trials to evaluate the effectiveness of chatbots in
providing health-related communication, supporting mental health,

bots to facilitate recruitment of research participants, however, is
unclear.

Participant recruitment in research is costly and remains a major
challenge in many studies involving human subjects, particularly
among racial and ethnic minorities.>” In the United States, recruit-
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ment involves several activities, including adequately explaining the
study to potential participants and obtaining informed consent using
institutional review board (IRB)-approved procedures. Recruitment
using traditional telephone contact may take days to months
depending on the number of potential study participants and
requires a substantial research infrastructure (eg, communications
center, use of a Health Insurance Portability and Accountability Act
[HIPAA]-compliant telephony system). While the development of
chatbots also requires an infrastructure (eg, communication scripts
and chatbot platform), chatbots can instantaneously contact far
more participants than is possible by telephone. In this brief commu-
nication, we present the results of a randomized trial in a minority-
serving institution in the United States to compare consent rates
with chatbot versus telephone-based outreach in an IRB-approved
research study about Coronavirus Disease 2019 (COVID-19) vac-
cine hesitancy.

METHODS

A chatbot platform developed by QligSOFT (Dallas, TX, USA) that
enables HIPAA-compliant communication was used to recruit par-
ticipants for a study to complete a brief questionnaire about vaccine
hesitancy (UIC IRB#: 2020-1157). The study was conducted at the
University of Illinois Hospital & Clinics (UI Health) that includes a
single 462-bed hospital, 22 outpatient clinics, and a network of 13
federally qualified health centers.?! UI Health is a part of the Univer-
sity of Illinois Chicago (UIC), which is recognized by the US Depart-
ment of Education as a minority-serving institution, an educational
institution that serves racial and ethnic minority populations.**

Source population

Adult participants who enrolled in an IRB-approved research regis-
try for patients with pulmonary disorders from 2011 to 2019, all of
whom were able to speak and understand English, were invited to
participate in the study. The registry included self-reported demo-
graphics (date of birth, gender, race, and ethnicity) and contact in-
formation (full name and telephone number).

Study design

We employed a randomized, parallel-group study design (Figure 1).
Participants in the registry were randomly assigned to either the
chatbot or telephone group using a 1:1 allocation ratio. To prevent
imbalance due to recency of contact information in the registry, we
stratified randomization by year of enrollment (2011-2019) in the
research registry (Supplementary Table S1). In both study groups,
participants received up to 2 contact attempts over 2 consecutive
business days during 1 of 3 time periods: 8:00 AM-12:00 PM,
12:01 PM-4:00 PM, or 4:01 PM-8:00 PM.

Participants assigned to the chatbot group received an SMS mes-
sage with a link to a HIPAA-compliant web portal for instant mes-
saging with the chatbot. Participants assigned to the telephone
group received a telephone call from a research coordinator who
used a nearly identical script to the chatbot group, with some modi-
fications to accommodate verbal communication (Supplementary
Table S2). The chatbot and telephone-based recruitment design re-
quired that participants verify their identity (full name and date of
birth) prior to providing documentation of electronic consent (e-
consent) (Figure 2). After providing e-consent, participants were
asked to complete an 11-item questionnaire about attitudes and
practices about vaccination, adapted from the Vaccine Hesitancy 5-
point Likert scale questionnaire created by the World Health Orga-
nization.??

The telephone contact group required 5 trained call center agents
working full-time over 5 days (about 60 agent-hours) to complete
up to 2 contact attempts per individual. While the chatbot could
complete up to 2 contact attempts for each individual instanta-
neously, we allocated an equal number of chatbot contact attempts
over 5 days to prevent the potential for differential response rates by
day of week and time of day.

Outcomes

The primary outcome of the study was the proportion of partici-
pants who provided e-consent. Several secondary outcomes were
also assessed: (1) the proportion of delivered first or second contact
attempts. A “delivered” contact attempt was defined in the chatbot
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Figure 1. Randomization of participants in the research registry. Among 992 participants in the research registry, 57 participants were excluded because they did
not have a documented phone number. All participants who underwent randomization were included in the analysis.
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Figure 2. Study schema. Participants were randomized to either the chatbot or telephone contact intervention. Participants in the chatbot group who did not ac-
cess the web portal by 12:00 AM the following day received a second contact attempt. Participants in the telephone group unavailable to speak on the phone re-
ceived a second contact attempt. Participants in both groups who answered a contact attempt were asked to verify their identity by confirming their first and last
name in addition to their birth date and to either update or confirm their contact information. Participants interested in learning more about the research study
were either shown a pre-recorded video of a study overview within the chatbot web portal or presented the study overview script verbally by research coordina-
tors. Participants in the chatbot and telephone groups who agreed to enroll in the study were invited to provide documentation of consent electronically. Once
documentation of e-consent was obtained, participants in the chatbot group were invited to complete the questionnaire using a form within the chatbot web por-
tal, whereas participants in the telephone group were asked to verbally complete the questionnaire administered by a call center agent.

group as an SMS message sent to a phone number in service and
able to receive SMS messages and in the telephone group as a tele-
phone call to a phone number in service (ie, able to receive calls); (2)
the proportion of answered first or second contact attempts. An
“answered” contact attempt was defined in the chatbot group as a
clicked link to the chatbot application and in the telephone group as
an answered phone call by an individual; and (3) the proportion of
participants who verified their identity and completed the question-

naire.

Statistical analysis

Descriptive statistics employed mean (standard deviation) and pro-
portions, as appropriate. The primary analysis used the intention-to-
treat (as-randomized) principle; we also conducted exploratory anal-
yses among individuals in the chatbot and telephone groups who an-
swered a contact attempt. We used a 2-sample comparison of means
or proportions to evaluate demographic characteristics of registry
participants who answered or did not answer the chatbot or tele-
phone contact attempts. A comparison of proportions with 95%
confidence intervals (CIs) and P-values were used to compare out-
comes in the 2 groups. Two-sided P-values <.05 were considered
statistically significant. All analyses were completed using R (version
4.0.3; R Core Team, Vienna, Austria).

RESULTS

Most participants in the research registry were enrolled between
2011 and 2015 (Supplementary Table S1). Of 935 participants ran-
domized to the chatbot (N=467) or telephone (N =468) group, the
mean age was 58 years, and the majority of participants were
women (69%) and either African American/Black (65.6%) or His-
panic (10.5%) (Supplementary Table S3).

The chatbot group had a significantly lower rate of first delivered
contact attempts compared to the telephone group (Table 1). The
proportion of contact attempts that were answered were also
lower in the chatbot group. Individuals who did not answer the
chatbot (vs answered the chatbot) were slightly older (57 vs 54
years), more likely to be women (71% vs 59%) and African
American/Black (66% vs 54%), and less likely to be White (28%
vs 36%); however, none of these differences were significant
(Supplementary Table S4). There were also no significant differences
in demographics between individuals who answered and did not an-
swer a telephone contact.

As-randomized analyses indicated a smaller proportion of the
chatbot group verified their identity, updated their contact informa-
tion, and provided informed e-consent compared to the telephone
group (1.7% vs 5.1%; absolute difference —3.4%; 95% CI —5.7%,
—1.1%; P=0.004) (Table 2). Among the subset of participants
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Table 1. Outcomes of contact attempts

Outcome Chatbot (N=467) Telephone (N =468) Difference, % (95% CI) P-value
First contact attempts, N (%)
Delivered 259 (55.5)* 333 (71.2)° -15.7 (-21.8, -9.6) <.001
Answered 42 (9.0)¢ 120 (25.6)¢ —19.8 (—26.7, —13.0) <.001
Second contact attempts, N (%)
Delivered 225 (48.2)* 224 (47.9) 0.3(—6.1,6.7) .92
Answered 16 (3.4)° 50 (10.7)¢ —7.3(=10.5, —4.0) <.001
First or second contact attempt, N (%)
Delivered 267 (57.2)* 337 (72.0)° —14.8 (-20.9, —8.8) <.001
Answered 58 (12.4)° 160 (34.2)¢ —21.8 (-27.0, —16.5) <.001

2=dgee Methods for definitions.

Table 2. Outcomes as-randomized and among those who answered at least 1 contact attempt

Outcome As-randomized With at least 1 answered contact attempt
Chatbot Telephone Difference, P-value  Chatbot Telephone Difference, P-value
(N=467) (N=468) % (95% CI) (N=358) (N=160) % (95% CI)
Identity verified 24 (5.1) 58 (12.4) -7.3 <.001 24 (41.4) 58(36.3) 5.1 49
(—10.8, —=3.7) (—9.6,19.8)
Contact information updated 21 (4.5) 55(11.8) -7.3 <.001 21 (36.2) 55(34.4) 1.8 .80
(~10.7, —-3.8) (—12.6,16.2)
Interested in learning about study 15(3.2) 40 (8.6) -5.3 <.001 15(25.9) 40 (25.0) 0.9 .90
(—8.3,-2.3) (—12.3, 14.0)
Provided informed e-consent 8 (1.7) 24 (5.1) -3.4 .004 8(13.8) 24 (15.0) -1.2 .82
(=5.7,-1.1) (—11.7,9.3)

who answered a contact attempt, there were no significant differen-
ces in the proportion who verified their identity, updated their con-
tact information, or provided informed e-consent.

Results of questionnaires among the 32 respondents suggested a
favorable perspective regarding vaccination (Supplementary Figure
S1); the small number of respondents precluded meaningful compar-
isons of responses obtained via chatbot compared to telephone.

DISCUSSION

In this parallel-group randomized trial of over 900 individuals at a
US minority-serving institution, chatbots were compared to tele-
phone outreach by trained call center agents. We found e-consent
rates were about 3% lower with chatbots than with telephone-based
recruitment. However, among participants who answered a contact
attempt, there were no significant differences in e-consent between
chatbot and telephone.

To our knowledge, this is the first report to examine the use of
chatbots in recruitment for an IRB-approved research study that re-
quired electronic documentation of consent (e-consent). The use of
chatbots as a cost-saving strategy is growing rapidly, and some
reports estimate that the use of chatbots could save the healthcare,
banking, and retail sectors $11 billion annually by 2023.2* Further-
more, interest in testing novel strategies for recruitment in minority
populations in the United States has grown substantially during the
COVID-19 pandemic, given the disproportionate share of morbidity
and mortality from COVID-19.25?° We compared the use of chat-
bots with telephone-based recruitment because phone calls are com-
monly used in research as a lower-cost alternative to traditional in-
person visits. To reach all participants in the telephone group, 5 call
center agents worked full-time over 5 days. By contrast, the chatbot

was able to instantaneously contact a similar or greater number of
participants in the chatbot group.

Overall, the proportion of participants who provided e-consent
to join a minimal-risk study about attitudes and practices about vac-
cination was disappointingly low (well below 10% of those invited)
and even lower in the chatbot group compared to the telephone
group. However, the rate of e-consent in the chatbot group was
comparable to rates of participant enrollment in studies evaluating
other electronic forms of communication, such as email and patient
portal messaging from electronic health records (0.17-4.4%).27>8
Differences in enrollment yield between the chatbot and telephone
groups appear to be driven by a lower proportion of participants in
the chatbot group who answered a contact attempt. We observed
numerically (but not significantly) lower rates of answering the chat-
bot outreach among older individuals, women, and non-Whites.
These findings suggest lower rates of acceptability of chatbots in
some patient subgroups, which could further exacerbate differential
enrollment in studies according to various sociodemographic char-
acteristics. Future studies should consider prior notification to build
trust and awareness with chatbots before sending recruitment mes-
sages, especially in individuals who have not previously used chat-
bots in research-related communication. Alternatively, individuals
could be asked about their preferred mode of contact (eg, chatbot or
telephone) and this information could be used to inform recruitment
strategies tailored to their preferences.

The rate of delivered contact attempts was also significantly
lower in the chatbot group compared to the telephone group, which
suggests that there may have been a disproportionate number of
landlines recorded in the research registry. The Centers for Disease
Control and Prevention reported that from 2011 to 2020, the per-
centage of all adults who live in US households using only wireless
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telephones increased from 30.2% to 62.5%.2%%° The majority of
participants in the research registry were enrolled between 2011 and
2015, suggesting that the lower proportion of delivered contact
attempts in the chatbot versus telephone groups with the first con-
tact attempt (56% vs 71%) may in part be attributed to phone num-
bers associated with landlines in the research registry. This
observation suggests that when deploying the chatbot in the research
setting, the reach of the target population may be improved by first
verifying whether telephone numbers are current, associated with
wireless telephones, and able to receive SMS messages.

Our study has several strengths, including a randomized study
design in over 900 individuals, testing the use of e-consent, and con-
ducting the study in a population that has historically been under-
represented in research. The study also has several limitations re-
lated to external validity (generalizability). We used a research regis-
try with telephone numbers predominantly before 2015, so
comparisons with telephone-based recruitment may underestimate
the yield with chatbots in populations with more up-to-date contact
information. Also, the study was conducted in a largely older patient
population at a single health center, and results may not apply to
other patient populations who may be more likely to use smart-
phones or use chatbots. The results of our study, however, could be
used as a guide when considering the use of chatbots for recruiting
study participants.

In conclusion, the recruitment yield was slightly lower with chat-
bots than with telephone calls in a predominantly older, female, and
non-White patient population. Additional studies are needed to im-
prove the acceptability of chatbots in some populations and to eval-
uate use preference-based algorithms in research recruitment.
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