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Abstract

Background: Cisgender lesbian, bisexual, and queer (LBQ+) women of color (WOC) experience barriers to accessing sexual
and reproductive health (SRH) services in the U.S. Barriers such as lack of health insurance, less access to healthcare providers,
and discrimination in healthcare settings prevent LBQ+ WOC from utilizing sexual and reproductive healthcare. Compared to
their heterosexual counterparts, they report higher rates of poor SRH outcomes. Digital health, including telemedicine, mHealth,
and artificial intelligence-enabled chatbots, may help facilitate access and uptake of SRH information and services among LBQ+
WOC.

Objective: This study investigated attitudes toward sexually transmitted infection (STI) and cervical cancer prevention methods
and the acceptability and concerns of using digital health, including telemedicine (e.g., video calls on a mobile phone), mHealth
(a mobile app, text messaging), and artificial intelligence-enabled chatbots to promote sexual and reproductive healthcare uptake
and access to SRH information among LBQ+ WOC in the U.S.

Methods: : From November 2020 to March 2021, 350 LBQ+ WOC in the U.S. were recruited through social media and emails
sent via listservs to complete a self-administered, web-based survey. The survey collected sociodemographic data and consisted
of questions regarding mobile phone and chatbot use,
awareness and attitudes toward using HIV prevention medication, awareness and knowledge of HPV and cervical cancer
prevention, and the acceptability and concerns of using digital health modalities to facilitate access and uptake of SRH services
and information. The data was analyzed using descriptive statistics and thematic analysis.

Results: The findings (N=135) showed that LBQ+ WOC were most comfortable using video calls to communicate with a
healthcare provider (79%) to receive support utilizing sexual and reproductive health services compared to a mobile app (65%)
or SMS text messages (43%). Respondents showed high acceptance of the use of a chatbot (86.7%) to self-assess the risk for
cervical and 88.9% to self-assess the risk of acquiring STIs. The results revealed high levels of agreement that a mobile app
tailored to the information needs of LBQ+ WOC would increase comfort in seeking SRH services (89.6%). There was high
acceptability for using a chatbot (84.4%) and SMS text messages (80%) to obtain SRH information during health crises. The
primary concerns were data privacy and confidentiality, lack of affective communication, and technology connectivity and
adoption issues. Finally, LBQ+ WOC reported low awareness and knowledge of HIV, HPV, and cervical cancer prevention.

Conclusions: The results suggest that LBQ+ WOC hold favorable views of digital health, including chatbots, as a means of
supporting sexual and reproductive healthcare uptake and engagement. Culturally tailored digital health interventions that utilize
chatbots and mHealth would be advantageous for improving sexual and reproductive knowledge, access, and uptake of these
critical services among LBQ+ WOC. Future work should consider the user-centered design preferences and SRH information
needs of LBQ+ WOC and address technology access and adoption issues.
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Digital Health and Chatbots to Promote Sexual and Reproductive
Healthcare among Lesbian, Bisexual, and Queer Women of Color
in the U.S.: Cross-Sectional Survey Study

Abstract

Background: Cisgender lesbian, bisexual, and queer (LBQ+) women of color (WOC) experience
barriers to accessing sexual and reproductive health (SRH) services in the U.S. Barriers such as
lack of health insurance, less access to healthcare providers, and discrimination in healthcare
settings prevent LBQ+ WOC from utilizing sexual and reproductive healthcare. Compared to
their heterosexual counterparts, they report higher rates of poor SRH outcomes. Digital health,
including telemedicine, mHealth, and artificial intelligence-enabled chatbots, may help facilitate
access and uptake of SRH information and services among LBQ+ WOC.

Objective:  This study investigated attitudes toward sexually transmitted infection (STI) and
cervical cancer prevention methods and the acceptability and concerns of using digital health,
including  telemedicine  (e.g.,  video  calls  on  a  mobile  phone),  mHealth  (a  mobile  app,  text
messaging),  and artificial  intelligence-enabled chatbots  to promote sexual  and reproductive
healthcare uptake and access to SRH information among LBQ+ WOC in the U.S. 

Methods:  From November 2020 to March 2021, 350 LBQ+ WOC in the U.S.  were recruited
through social media and emails sent via listservs to complete a self-administered, web-based
survey.  The  survey  collected  sociodemographic  data  and  consisted  of  questions  regarding
mobile phone and chatbot use,
awareness and attitudes toward using HIV prevention medication, awareness and knowledge of
HPV and cervical cancer prevention, and the acceptability and concerns of using digital health
modalities  to  facilitate  access  and  uptake  of  SRH  services  and  information.  The  data  was
analyzed using descriptive statistics and thematic analysis. 

Results: The findings (N=135) showed that LBQ+ WOC were most comfortable using video
calls to communicate with a healthcare provider (79%) to receive support utilizing sexual and
reproductive health services compared to a mobile app (65%) or SMS text messages (43%).
Respondents showed high acceptance of the use of a chatbot (86.7%) to self-assess the risk for
cervical and 88.9% to self-assess the risk of acquiring STIs. The results revealed high levels of
agreement that a mobile app tailored to the information needs of LBQ+ WOC would increase
comfort  in seeking SRH services (89.6%).  There was high acceptability for using a chatbot
(84.4%) and SMS text messages (80%) to obtain SRH information during health crises. The
primary concerns were data privacy and confidentiality, lack of affective communication, and
technology connectivity and adoption issues. Finally, LBQ+ WOC reported low awareness and
knowledge of HIV, HPV, and cervical cancer prevention.  

Conclusions: 

The results suggest that LBQ+ WOC hold favorable views of digital health, including chatbots, as
a means of supporting sexual and reproductive healthcare uptake and engagement. Culturally
tailored digital health interventions that utilize chatbots and mHealth would be advantageous
for improving sexual and reproductive knowledge, access, and uptake of these critical services
among LBQ+ WOC. Future work should consider the user-centered design preferences and SRH
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information needs of LBQ+ WOC and address technology access and adoption issues. 

Keywords: 
Digital  health;  generative  artificial  intelligence;  ethnic  and  racial  minorities;  sexual  health;
reproductive  health;  sexual  and  gender  minorities;  mhealth;  women;  cervical  cancer;
telemedicine

Introduction

There  is  scarce  research  examining  the  sexual  and  reproductive  healthcare  experiences  of
cisgender,  lesbian,  bisexual,  and queer (LBQ+) women of color (WOC) in  the United States.
However, the existing body of research indicates that LBQ+ WOC face pronounced barriers to
accessing critical sexual and reproductive health (SRH) services such as human papillomavirus
(HPV)  vaccination,  cervical  cancer  screening,  human  immunodeficiency  virus  (HIV)  and
sexually transmitted infection (STI) testing, breast cancer screening, and contraception [1-5]. 
In comparison to their white heterosexual counterparts, LBQ+ WOC are less likely to utilize
SRH services due to barriers such as lack of health insurance, lack of a usual healthcare source,
and discrimination in healthcare settings  [6-9]. Due to these barriers, research indicates that
LBQ+ WOC may experience poorer health outcomes, including delayed care, late diagnosis of
HIV and STIs, diagnosis of cancers at later stages, and higher incidence and mortality rates [10-
15]. 

While there is  limited research investigating the experiences of LBQ+ WOC regarding their
access to and utilization of SRH services, existing research suggests that they report limited
access to SRH information as well as patient-provider communication, and care that centers
their information needs,  communication preferences,  priorities,  and cultural norms  [16-18].
LBQ+ WOC report experiences of interpersonal discrimination in healthcare settings due to the
racist,  classist,  weight-based,  and  heterosexist  biases  of  healthcare  providers  [8,  16,  19].
Previous research shows that LBQ+ WOC feel shamed, unheard, and dismissed during their
interactions  with  healthcare  providers,  which  has  led  to  them  delaying  or  forgoing  the
utilization of sexual and reproductive healthcare [17, 20, 21]. Improving access to and uptake
of  SRH  services  and  information  among  LBQ+  WOC  is  critical  for  improving  healthcare
outcomes and advancing health equity. 

Digital  health  modalities  such  as  mobile  applications,  SMS  text  messages,  video  calls,  and
artificial  intelligence (AI)-enabled chatbots may help facilitate access to and uptake of  SRH
services and information among LBQ+ WOC in the US [22-24]. While empirical data on the use
of  digital  health  modalities  among  LBQ+  WOC  is  limited,  existing  studies  show  that  LBQ+
women use mobile apps for information seeking [25], social support building [26], and to seek
romantic  partnerships  [27].  Past  digital  health  interventions  using  modalities  such  as  text
messages [28, 29] and mobile apps [30, 31] increased the uptake of SRH among WOC, such as
contraception,  and improved their knowledge of HIV and other STIs  [32,  33]. Chatbots and
telehealth video calls also hold promise for increasing access to SRH services and information
[22, 34]. Furthermore, digital health modalities may be especially appropriate for LBQ+ WOC in
the U.S. who may be uncomfortable accessing SRH services face-to-face due to experiences of
discrimination in healthcare settings or the anticipation of compounding stigma due to their
sexual orientation and race/ethnicity [35, 36]. Additionally, given that LBQ+ WOC may be at an
increased risk for breast, cervical, and ovarian cancer compared to heterosexual women due to
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the underutilization of preventive screening and treatment, new approaches to improving care
access and uptake are needed [37-39]. 

The purpose of this study was to investigate the attitudes of cisgender, LBQ+ WOC in the US
toward sexually transmitted infection (STI) (e.g., HIV and HPV) and cervical cancer prevention
methods and the acceptability  and concerns of  using digital  health,  including telemedicine,
mHealth and AI-enabled chatbots to promote sexual and reproductive healthcare uptake and
engagement.  To the author’s  knowledge,  this is the first  study to explore this phenomenon
among this  understudied population.  The following research questions were examined:  (1)
What are the attitudes and awareness of LBQ+ WOC toward HIV prevention medication? (2)
What are the awareness and knowledge of LBQ+ WOC regarding HPV and cervical cancer? (3)
Is using digital health acceptable to LBQ+ WOC to receive SRH and information? (4) Are there
digital health modalities that are more acceptable than others (e.g., mobile app, chatbot, video
call, or SMS text messaging) to facilitate access and uptake of SRH information and services to
LBQ+ WOC? (4) What are the primary concerns about using digital health to receive SRH and
information?

Methods

Recruitment and Sampling

A convenience sample of women of color who identified as lesbian, bisexual, queer, or women
who have sex with women (LBQ+) aged 18 or  older residing in  the  U.S.  were recruited to
complete  a  cross-sectional,  self-administered  online  survey  between  November  2020  and
March 2021.  A  total  of  350  respondents  were  recruited  using  posts  on  social  media  (e.g.,
Twitter, Instagram, Facebook) and through an anonymous link distributed through community-
based organizations and university study group listservs whose membership was comprised of
LBQ+ women of color. A snowball sampling technique was utilized to encourage respondents to
share the anonymous survey link with members of their networks who fit the eligibility criteria
for  the  study.  To  be  eligible,  participants  needed  to  identify  as  American  Indian,  Asian,
Black/African American, Hispanic/Latina, Middle Eastern/North African, Native Hawaiian or
other Pacific Islander woman, LBQ+, aged 18 or older, and live in the U.S. or a U.S. territory.
Participants provided informed consent at the start of the survey, and the Rutgers University
Institutional Review Board approved all research activities. 

Measures

Overview 

The cross-sectional survey was administered using Qualtrics software (Qualtrics, Provo, UT).
Survey  domains  included  (1)  sociodemographic  characteristics,  (2)  mobile  phone  use,  (3)
chatbot use, (4) the acceptability of using digital health for sexual and reproductive healthcare,
(5) sexual and reproductive health information-seeking behaviors, 6) awareness and attitudes
about HIV prevention medications, (7) awareness and knowledge of HPV and cervical cancer
prevention,  (8)  sexual  and  reproductive  health  access  and  use,  and  (9)  discrimination  in
healthcare settings. See Multimedia Appendix 1 for the survey instrument. 

Most  questions  about  sociodemographic  characteristics,  including  gender  identity,  sexual
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orientation, race/ethnicity, and country and state of residence, were asked at the beginning of
the survey to determine eligibility for participation in the research study.  The race/ethnicity,
sexual  orientation,  gender  identity,  age,  and  country  of  residence  questions  were  used  as
screener questions to determine eligibility to continue the survey. Individuals who did not meet
the eligibility criteria for the study were routed directly to the end of the survey. To prevent
false responses from bots, indexing, and multiple submissions were not allowed. The author
reviewed  the  data  weekly  for  suspicious  responses.  Individuals  who  passed  the  eligibility
screening were informed that they could choose not to answer any questions on the survey and
could discontinue their participation in the study at any time for any reason. 

Mobile Phone and Chatbot Use 

Mobile phone use was assessed with the following items adapted from McCall et al. 2023 [40]:
(1) mobile phone ownership (yes or no), (2) the ability to send/receive text messages on a
mobile  phone  (yes  or  no),  (3)  the  frequency  of  sending  SMS  text  messages  (never,  <1
time/week, 1-6 times/week, 1-3 times/day, and ≥4 times day), (4) use of mobile applications
(yes or no), (5) the frequency of using a mobile phone to access mobile applications (never, <1
time/week, 1-6 times/week, 1-3 times/day, and ≥4 times day), (6) the ability to complete video
calls on a mobile phone (yes or no) and (7) the frequency of using a mobile phone to complete
video calls (never, <1 time/week, 1-6 times/week, 1-3 times/day, and ≥4 times day). Moreover,
respondents were asked if they have used any of the following types of mobile applications to
support  their  sexual  and  reproductive  health:  “period  tracking  app,  patient  portal,
fertility/pregnancy planning, birth control app” (yes or no).
Participants were provided with the following definition of a chatbot adapted from Palanica et
al. 2019, p. 3 [41]. 

Chatbots,  also  known  as  conversational  agents,  are  artificial  intelligence-enabled  programs
designed to imitate human conversations.  Chatbots enable verbal and/or text  communication
with human users and can generate and retrieve information. Chatbots may be programmed to
provide information relevant to specific user groups.

Chatbot  use  was assessed with the  following items:  (1)  “Have  you ever  used a  chatbot  or
conversational agent for any purpose (even if unrelated to sexual and reproductive health)?”
(2)  “Have  you  ever  sought  sexual  and  reproductive  health  support  from  a  chatbot  or
conversation  agent”,  (3)  “In  the  past  12  months,  have  you sought  sexual  and  reproductive
health support from a chatbot or conversational agent?”, and (4) “Would you be willing to use a
chatbot to assist you with finding sexual and reproductive health information.”

Acceptability of Using Digital Health for Sexual and Reproductive Healthcare 

The acceptability of  using digital  health for sexual  and reproductive healthcare uptake and
engagement  was  measured  by  the  comfortability  of  (1)  communicating  with  a  healthcare
provider through a video call, mobile app, or SMS text messaging to support utilizing sexual and
reproductive health services and (2) using a chatbot, SMS text messages, or a mobile app to
assess risk for STIs and cervical cancer. Measures to assess the acceptability of using digital
health, including chatbots for sexual and reproductive healthcare, were adapted from McCall et
al.  2023  and  Nadarzyski  et  al.  2020  [40,  42].  Moreover,  the  following  statements  were
presented to assess the acceptability of using digital health modalities: (1) “Would having the
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option to use a [chat bot/mobile app] to seek sexual and reproductive health information when
you have an urgent  health concern increase your comfort  seeking sexual  and reproductive
services?”, and (2) “Would having a [chatbot/mobile app] tailored to the information needs of
LBQ+  women  of  color  increase  your  comfort  utilizing  sexual  and  reproductive  services?”
Response options were yes or no. 

At the end of the question block, respondents were asked: “Do you have any concerns about
using a [mobile app/chatbot] to receive sexual and reproductive health information?” and “Do
you have any concerns about using a [mobile app/video call/text messages] to communicate
with a healthcare provider about your sexual and reproductive health needs? If they answered
“yes” to these questions, they were presented open-ended questions along with a text-entry
box to make note of their concerns.

Awareness and Attitudes toward HIV Prevention Medication

Participants  were  asked  about  their  awareness  and  attitudes  toward  biomedical  HIV
prevention methods, including daily oral pre-exposure prophylaxis (PrEP) and the dapivirine
vaginal ring (DAP). Awareness of biomedical HIV prevention methods was assessed by asking
two questions: (1) “Have you ever heard of PrEP (pre-exposure prophylaxis)? PrEP is when
HIV-negative people take anti-HIV medications (anti-retrovirals like Truvada) BEFORE HAVING
SEX to prevent HIV” and 2) “Have you ever heard of dapivirine vaginal ring (also referred as the
DAP ring)? The dapivirine vaginal  ring is  a form of pre-exposure prophylaxis.  HIV-negative
people with a vagina insert the ring which releases daprivine (a topical anti-retroviral) monthly
to prevent HIV.” Response options to both questions were yes or no. 

To assess attitudes towards the use of biomedical HIV prevention methods, participants were
asked, “If a pill  (drug/medication) that could be taken daily to prevent transmission of HIV
from an HIV-positive sex partner to an HIV-negative partner were available I would take it”; “If
a flexible, silicone ring that could be inserted into a vagina and provide sustained release of an
anti-HIV drug monthly to prevent the transmission of HIV from an HIV positive sex partner to
an HIV negative partner were available I would use it.” Response options included yes or no.
Participants who selected no were asked the following question, “why would you not take the
pill/use the ring?” Response options included: “I’m not at risk of HIV infection”; “I would not
want to pay for it”; “I would be afraid that someone would find out that I was taking it”; “I’m
afraid  of  potential  side  effects”;  “I  don’t  like  taking pills  daily”;  “I  don’t  like  having objects
inserted in my vagina”; “I don’t believe it would work.” 

HPV and Cervical Cancer Awareness and Knowledge 

Respondents’  knowledge  and  awareness  of  HPV  and  cervical  cancer  were  measured  using
questions adapted from a survey instrument developed by Lyson et al. 2019 [43]. HPV and HPV
prevention awareness was assessed by asking four questions: (1) “Have you ever heard of HPV?
HPV stands for Human Papillomavirus.” (2) “Have you ever heard of the HPV vaccine or shots to
prevent cervical cancer?” (3) “Have you ever heard of an HPV test?” and (4) “Have you ever
heard of a pap test?”

Eight questions assessed knowledge of HPV and cervical cancer prevention:
(1) “Do you think HPV can cause cervical cancer?”, (2) “Do you think you can get HPV through
sexual contact?”, (3) “Do you think HPV causes AIDS?”, (4) “Do you think HPV can go away on its
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own without treatment?” (5) “Do you think an HPV test can detect cervical cancer?”, (6) Do you
think you think you need a pap test in order to receive a cervical cancer diagnosis?”, (7) “Do you
think you only need one dose of the HPV vaccine?” and (8) “Do you think you can get the HPV
vaccine if you’re over the age of 45?” Response options were yes or no.

Data Analysis

Data were analyzed using descriptive statistics (i.e., means, percentages, standard deviations)
to  characterize  attitudes  toward  STI  and  cervical  cancer  prevention  methods  and  the
acceptability  and  concerns  of  using  digital  health  modalities  to  promote  sexual  and
reproductive healthcare uptake and engagement among LBQ+ WOC in the U.S. Microsoft Excel
(Microsoft  Corporation)  was  used  to  conduct  the  analysis.  In  addition,  responses  to  the
questions,  “What  are  your  concerns  about  using  a  [mobile  app/chatbot/text  messages]  to
receive sexual and reproductive health information?” and “What are your concerns about using
a [mobile app/video call/text messages] to communicate with a healthcare provider about your
sexual  and  reproductive  health  needs?”  were  imported  into  NVivo  13   software  (QSR
International) for thematic analysis [44]. Using the six phases of thematic analysis outlined by
Braun & Clarke (2006), the first author (MT, an experienced qualitative and mixed methods
researcher) familiarized herself with the data by reading through each of the responses and
creating codes based on emergent themes that appeared frequently across survey entries. MT
independently reviewed the final themes for reliability and consistency in coding.

Results

Participants

Table  1  summarizes  the  sociodemographic  characteristics  of  the  LBQ+  WOC  survey
respondents. Of the 350 respondents who started the survey and were deemed eligible, 135
completed it (38.5% completion rate). Respondents were primarily Black or African American
(65%, 87/135), identified as bisexual (55.5%, 75/135), and ranged in age from 18 to 55 years
(mean age 25). Most respondents lived in the Northeastern United States (48.1%, 65/135) and
had some college or an associate’s degree (46.7%, 63/135).  The annual household income was
reported to be $25,000-$49,999 for 41% of respondents and $50,000-$100,000 for 35% of
respondents. Most respondents reported having health insurance (77%, 104/135) and a usual
source of health care. 

Table 1.  Sociodemographic characteristics of the survey respondents (N=135).
Characteristics n %

Age  range
(years), 

18-24 45 33.3
25-34 70 51.9
35-44 18 13.3
45-55 2 1.5

Race/ethnicity
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Asian 13 9.6
Black  or  African
American

88 65.2

Hispanic or Latino 34 25.2
Sexual
orientation
identity 

Lesbian 25 18.5
Bisexual 75 55.6
Pansexual 23 17
Queer 9 6.7
Another  sexual
identity

3 2.2

Educational
attainment

High  school
diploma or GEDa

15 11.1

Some  college  or
associate’s degree

63 46.7

Bachelor’s degree 32 23.7
Master’s degree or
above 

25 18.5

Income (US $)b

< $10,000 2 1.5
$10,000-$24,999 6 4
$25,000-$49,999 56 41
$50,000-$100,000 48 35
> $100,000 22 16

Geographic
Region

Midwest 13 9.6
Northeast 65 48.1
South 40 29.6
West 17 12.6

Health  Insurance
Status

Uninsured 31 23

Insured 104 77
Usual  Place  of
Care

Yes 98 72.6

No 37 27.4
aGED: General Educational Development tests.
bThe  total  sample  size  N=135  and  percentages  may  not  sum up to  100% because  of  item
missingness (n=2) and rounding.

Mobile Phone and Chabot Use

Table 2 presents the mobile phone use of survey respondents. All participants reported owning
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a mobile phone and being able to send SMS text messages (100%, 135/135). Most respondents
(79.9%, 108, 135) indicated texting ≥1 times per day,  and that their phones had video call
capability  (89.6%,  121/135).  Respondents  who  indicated  that  their  phone  had  video  call
capability,  reported making video calls  at  least  1-6 times per week (51.1%,  69/135).  Most
respondents reported ever using a menstrual cycle or fertility tracking app (71.1%, 96/135),
and a little more than half indicated using a patient portal app (58.5%, 79/135). The majority
of respondents accessed a mobile app on their phone 1-3 times per day. Most respondents had
not used a pregnancy tracking app (87.4%, 118/135) nor a birth control app (68.9%, 93/135).
Approximately  half  of  the  respondents  reported  using  a  chatbot  for  any  purpose  (50.4%,
68/135), and few respondents (16.3%, 22/135) had used a chatbot to obtain SRH information.
See table 3 for details. 

Table 2. Mobile phone use (N=135)
Characteristics n %

Mobile  phone
ownership

Yes 135 100
No 0 0

Mobile  phone
text  message
capability

Yes 135 100
No 0 0

Frequency  of
sending SMS text
messagesa

Never 5 3.7
( < 1 time/wk 9 6.7

1-6 times/wk 13 9.6
1-3 times/d 33 24.4
≥4 times/d 75 55.5

Mobile  phone
video capability

Yes 121 89.6
No 14 10.4

Frequency  of
video call useb

Never 11 8.1
< 1 time/wk 36 26.7
1-6 times/wk 69 51.1
1-3 times/d 11 8.1
≥4 times/d 8 5.9

Frequency  of
accessing  mobile
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apps 
Never 0 0
< 1 time/wk 8 5.9
1-6 times/wk 15 11.1
1-3 times/d 98 72.6
≥4 times/d 14 10.3

Use  of  period,
fertility  or
menstrual  cycle
tracking  mobile
app

Yes 96 71.1
No 39 28.9

Use  of  patient
portal,  MyChart
mobile app

Yes 79 58.5
No 56 41.5

Use of pregnancy
tracking app

Yes 17 12.6
No 118 87.4

Use  of  birth
control app

Yes 42 31.1
No 93 68.9

aThe  total  sample  size  N=135  and  percentages  may  not  sum up to  100% because  of  item
missingness (n=2) and rounding.
bRespondents  who  indicated  that  they  did  not  have  video  call  capability  (n=14)  were  not
presented with the frequency of use question. 

Table 3. Chatbot Use (N=135)
Characteristics n %

Chatbot Use (any
purpose)

Yes 68 50.4
No 67 49.6

Chatbot  Use
(SRH)a

Yes 22 32.4
No 46 67.6

Chatbot  Use
(SRH-past  12
months)a

Yes 8 36.4
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No 14 63.6
aRespondents  who  indicated  that  they  have  not  used  a  chatbot  for  any  purpose  were  not
presented with questions on chatbot use for sexual and reproductive health support. 

Awareness and Attitudes toward HIV Prevention Medication

The awareness of and attitudes toward HIV prevention medication among respondents are
summarized in Table 4. While 66% of respondents were aware of PrEP, when taken as a daily
pill to prevent HIV transmission from an HIV positive partner to an HIV-negative partner, most
respondents (97%) had not heard of  the dapivirine vaginal  (DAP) ring,  a  vaginal  insert,  to
prevent HIV acquisition during vaginal sex. About half (52.6%) of respondents would take PrEP
as a daily pill to prevent acquiring HIV. There were far less favorable attitudes toward the DAP
ring with 89.6% reporting that they would not use it as a form of HIV prevention. The top three
reasons respondents indicated that they would not take PrEP as a daily pill were: 1) “I’m not at
risk of HIV infection” (80%, 108/135), 2) I’m afraid of potential side effects (85.2%,115/135),
and 3) I would not want to pay for it (56.3%, 76/135). Similarly, the top reasons respondents
would not use a DAP ring for HIV prevention were: 1) “I’m not at risk for HIV infection” (82.2%,
111/135), 2) I’m afraid of potential side effects (88.1%,119/135), and 3) “I don’t like having
objects inserted in my vagina” (67.4%, 91/135).

Table 4. Awareness of and Attitudes toward PrEP (N=135)
Characteristics n (%) n (%)

Yes No
PrEP Awareness
Ever heard of PrEP 89 (66) 46 (34)
Ever  heard  of  a
DAP ringa

2 (1.5) 132 (97)

PrEP Attitudes 
Would  you  take
PrEP?

64 (47.4) 71 (52.6)

Would  you  use  a
DAP ring?b

2 (1.48) 121 (89.6)

a The  total  sample  size  N=135  and  percentages  may  not  sum  up  to  100%  because  of
respondents answering unsure/don’t know (n=1).
b  The  total  sample  size  N=135  and  percentages  may  not  sum  up  to  100%  because  of
respondents answering unsure/don’t know (n=12).

HPV and Cervical Cancer Awareness and Knowledge 

Awareness  about  HPV  was  high  among  the  sample  (76.3%,  103/135)  (Table  5).  Most
respondents were aware of HPV screening measures, including an HPV test (67.4%, 91/135)
and  a  pap  test  (85.2%,  115/135).  There  was  low  awareness  of  the  HPV  vaccine  (41.5%,
56/135)  among  respondents.  A  knowledge  score  was  calculated  for  each  respondent.  The
knowledge score was the total number of correct responses to the eight knowledge questions.
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Respondents who answered a question incorrectly or “don’t know” were given a score of zero.
Knowledge  of  HPV  and  cervical  cancer  prevention  was  low  among  the  sample.  The  mean
knowledge score was 3.94/8. Approximately 50.74% of all  knowledge item responses were
incorrect. 

Table 5. HPV and Cervical Cancer Awareness and Knowledge (N=135)
Characteristics n (%) n (%)

Yes No
Awareness  of
HPV (prevention)
Ever heard of HPVa 103 (76.3) 21(15.5)
Ever heard of HPV
vaccineb

56 (41.5) 66 (48.9)

Ever  heard  of  an
HPV testc

91 (67.4) 28 (20.7)

Ever heard of  pap
testd

115 (85.2) 18 (13.3)

HPV Knowledge 
HPV  causes
cervical cancere

129 (95.5) 2 (1.5) 

Get  HPV  from
sexual contactf

118 (87.4) 12 (8.8)

HPV causes AIDSg 9 (6.7) 125 (92.6)
HPV  can  go  away
without treatment

7 (5.2) 128 (94.8)

HPV  test  can
detect  cervical
cancer 

128 (94.8) 7 (5.2)

Pap  test  needed
for cervical cancer
diagnosis

77 (57) 58 (43)

Only need (1) dose
of  the  HPV
vaccineh

66 (48.8) 48 (35.5)

Can  get  the  HPV
vaccine  over  the
age of 45i

94 (70) 40 (29.6) 

a The  total  sample  size  N=135  and  percentages  may  not  sum  up  to  100%  because  of
respondents answering don’t know (n=11).
b The  total  sample  size  N=135  and  percentages  may  not  sum  up  to  100%  because  of
respondents answering don’t know (n=13).
c The  total  sample  size  N=135  and  percentages  may  not  sum  up  to  100%  because  of
respondents answering don’t know (n=16).
d The  total  sample  size  N=135  and  percentages  may  not  sum  up  to  100%  because  of
respondents answering don’t know (n=2).
e The  total  sample  size  N=135  and  percentages  may  not  sum  up  to  100%  because  of
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respondents answering don’t know (n=4).
f The  total  sample  size  N=135  and  percentages  may  not  sum  up  to  100%  because  of
respondents answering don’t know (n=5).
g The  total  sample  size  N=135  and  percentages  may  not  sum  up  to  100%  because  of
respondents answering don’t know (n=1).
h The  total  sample  size  N=135  and  percentages  may  not  sum  up  to  100%  because  of
respondents answering don’t know (n=21).
i The  total  sample  size  N=135  and  percentages  may  not  sum  up  to  100%  because  of
respondents answering don’t know (n=1).

The Acceptability of Digital Health to Promote Sexual and Reproductive
Health Uptake and Engagement 

LBQ+ WOC in the sample were most comfortable  using video calls  to  communicate  with a
healthcare provider (79%, 107/135) to receive support utilizing SRH services, followed by a
mobile app (65%, 88/135) and SMS text messages (43%, 58/135). Survey results revealed that
most respondents (86.7%, 117/135) indicated agreement (71.85%, 97/135 agree and 14.8%
20/135  somewhat  agree),  4.4%  (6/135)  were  undecided,  and  8.9%  (12/135)  showed
disagreement that they would be comfortable using a chatbot to self-assess risk for cervical
cancer. Furthermore, 72.6% (98/135) of respondents agreed (57.8%, 78/135 agree, and 14.8%
20/135 somewhat agree) that they would be comfortable with using a mobile app, and 44.4%
agreed (60/135) they would be comfortable with using text messaging (27.4%, 37/135 agree
and 17%, 23/135 somewhat agree) to self-assess the risk for cervical cancer. (Figure 1) 

Most  respondents  (88.9%,  120/135)  were  comfortable  (57%,  77/135  agree,  and  31.6%,
43/135 somewhat agree) with using a chatbot to self-assess the risk for STIs (e.g., HIV, HPV,
gonorrhea). About 6.7% (9/135) of respondents were uncomfortable using a chatbot to self-
assess the risk for STIs, while 4.4% (6/135) were undecided. Approximately 68.9% (93/135)
of respondents agreed (46%, 62/135 agree, 22.96%, 31/135 somewhat agree) that they would
be comfortable using a mobile app, and 57.8% (78/135) using text messaging (21.5%, 29/135
agree and 36.3%, 49/135 somewhat agree) to self-assess the risk for STIs (Figure 2). 

Most  respondents  (89.6%,  121/135)  indicated  that  having  a  mobile  app  tailored  to  the
information needs of LBQ+ WOC would increase their comfort in utilizing SRH services. Fewer
respondents reported that a chatbot (69.6%, 94/135) would increase their comfort utilizing
SRH;  however,  there  was  still  high  support  for  this  modality.  (Table  6)  A  chatbot  (84.4%,
114/135) and text messaging (80%, 108/135) were highly acceptable modalities for obtaining
SRH information during crises; however, respondents indicated that using a mobile app would
not be acceptable. (Table 7)

Table 6. A modality tailored to the information needs of LBQ+ WOC would 
increase comfort utilizing sexual and reproductive health services (N=135)

Characteristics n (%) n (%)

Yes No
Modality 
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Chatbot 94 (69.6) 41 (30.4)
Mobile app 121 (89.6) 14 (10.4)

Table 7. Having the option to use the modality to seek sexual and reproductive
health information when an urgent health concern arises would increase comfort 
utilizing sexual and reproductive health services (N=135) 

Characteristics n (%) n (%)

Yes No
Modality 
Chatbot 114 (84.4) 21 (15.6)
Mobile app 45 (33.3) 90 (66.7)
Text messaging 108 (80) 27 (20)

Qualitative Results 

Respondents were asked if they had concerns about using a chatbot or a mobile app to receive
SRH information.  Approximately  51.6%  (70/135)  of  respondents  indicated  concerns  about
using a chatbot, and 46.7% (63/135) indicated concerns about using a mobile app to receive
SRH information. Fewer participants indicated concerns about using digital health modalities
to communicate with a healthcare provider.  About 22.2% (30/135) of the sample reported
concerns with using text messages, and 10.4% with using a mobile app (14/135) or video call
(14/135) to communicate with a healthcare provider. Thematic analysis revealed the following
concerns: data privacy and confidentiality, lack of affective communication (e.g., emotions and
feelings), and connectivity issues. Each theme is discussed below. 

Data Privacy and Confidentiality

Data privacy and confidentiality were key concerns among respondents. Respondents noted
the sensitive nature of SRH information and indicated the need for data storage, use, and access
transparency. The potential risk of data misuse and the fear of having their SRH history and
sexuality made public were also concerns among the sample. These concerns include using a
chatbot and mobile app to share SRH information and communicate with a healthcare provider.
Several respondents noted that they did not have a private place to speak with a healthcare
provider via video call about SRH services. 

“Who will have access to my stuff? What will happen to it once I close the window? I don’t want
this kind of stuff being hacked. I need it to be safe.” 

“I like the option to chat on video, but I wouldn’t want the wrong person hear me talk about
this stuff.”
“Don’t want my STD treatment showing up in ads on my phone now. Or it being linked to an
account I didn’t give it access to.” 
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Lack of Affective Communication 

Respondents were concerned that obtaining SRH information from a chatbot or mobile app
would be impersonal. They were skeptical of the chatbot’s ability to imitate a human's affective
(e.g.,  emotions,  and  feelings)  traits.  They  also  expressed  concerns  about  chatbots'  generic
communication style.  The lack of empathy conveyed when communicating SRH information
through a chatbot or mobile app was a concern among respondents. Similarly, communicating
with  a  healthcare  provider  via  text  messaging  was  described  as  “impersonal”  among
respondents.

 Illustrative quotes from the thematic analysis are below:

“Chatbot would be dry. It won’t know how I’m feeling in the moment.” 

“With text you can’t always read emotion. I need to know that they care.” 

“Just an impersonal feeling. It can give me the information, but can it communicate?”

“No empathy or understanding what I’m going through.”

Technology Connectivity and Adoption 

An  emergent  theme  was  technology  connectivity  issues  and  a  lack  of  experience  using  a
particular  modality to obtain SRH information or  communicate  with a healthcare provider.
Respondents  anticipated  problems with internet  access,  device  malfunctions,  or  the  digital
health modality (e.g., mobile app, chatbot) used to obtain SRH information or services. Some of
the  concerns  mentioned  include  an  application  crash,  a  chatbot  not  working,  a  video  call
dropping, or a text message not being delivered. 

“I might lose wi-fi during a call.”

“The text might not go through, or it might go to the wrong person.”

“I’m not sure about how to use it. Technology can be great but you can’t assume people will
know what to do.”
 

Discussion

Principal Results

The results of this study also provide new empirical contributions regarding attitudes towards
STIs (e.g., HPV, HIV) and cervical cancer prevention methods among LBQ+ WOC. While there
has been extensive research regarding PrEP awareness among sexual minority men in the U.S.,
the author found no such study exploring its awareness among LBQ+ WOC. More than half
(66%)  of  respondents  were  aware  of  PrEP  when  taken  as  a  daily  pill  to  prevent  HIV
transmission from an HIV-positive partner to an HIV-negative partner. Extant literature reports
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low PrEP awareness among cisgender Black heterosexual women in the U.S  [45-47].  These
results may indicate that LBQ+ WOC have greater awareness of PrEP than their heterosexual
counterparts. About half of the respondents (52.6%) indicated they would be willing to take
PrEP. Respondents who were not willing to take PrEP reported a belief that they were not at
risk for acquiring HIV and a fear of the potential side effects of the medication as the primary
reasons.  These findings  are  consistent  with research literature among cisgender women of
color in the U.S. who report being less willing to take PrEP due to their low perception of HIV
risk  [47,  48].  65.2%  of  the  sample  was  comprised  of  cisgender  Black  women.  Given  that
cisgender Black women accounted for nearly 50% of new HIV diagnoses among US women in
2022 while comprising less than 15% of the population of women, there is a need to increase
the accuracy of HIV risk awareness and awareness of PrEP as an HIV prevention method among
LBQ+ WOC [49].

There was high awareness about HPV (76.3%) and screening methods for HPV and cervical
cancer, including the HPV test (67.4%) and the pap test (85.2%) among respondents. However,
there was low awareness of the HPV vaccine (41.5%) and low knowledge about cervical cancer
prevention and HPV. Extant literature reports high awareness of the HPV vaccine among LBQ+
women and high awareness of HPV among Black and Latina women in the US.  [50-52] The
results indicate there is a need to improve knowledge and awareness about cervical cancer
prevention and HPV among LBQ+ WOC. The findings from this study indicate that LBQ+ WOC
may not perceive themselves to be at risk for STIs such as HPV and HIV. Future work should
focus on the development of resources, tools, and interventions aimed at improving HPV and
cervical cancer awareness and knowledge among LBQ+ WOC. 

All respondents owned a mobile phone that could send SMS text messages, and most of their
phones had video call  capability (89.6%).  While there is  scarce literature regarding mobile
technology ownership among LBQ+ WOC, this finding is consistent with explorations among
similar populations (e.g., women of color and LBQ+ women)[40, 53]. Most studies exploring
mobile app usage among LBQ+ women have focused on their use of dating applications for
partner-seeking[54,  55].  This  study  found  that  most  respondents  had  experience  using  a
menstrual or fertility tracking app (71.1%), and more than half had used a mHealth patient
portal app (58.5%). This provides a key finding about the use of mHealth among LBQ+ WOC for
their sexual and reproductive healthcare. It also contributes to the growing body of research
literature that explores the sexual and reproductive healthcare experiences of LBQ+ WOC [21,
56-58]. Among the sample, 65% indicated they would be comfortable using a mobile app to
communicate with a healthcare provider to receive support utilizing SRH services. Most of the
sample (89.6%) agreed that having a mobile app tailored to their information needs would
increase  their  comfort  utilizing  SRH  services.  These  findings  indicate  that  mHealth  is
acceptable  for  delivering  SRH  health  information  and  services  among  LBQ+  WOC.  Future
mHealth modalities should be leveraged to improve HPV and cervical cancer awareness and
knowledge among LBQ+ WOC in the U.S.  

Despite only half of the respondents (50.4%) reporting past use of a chatbot for any purpose,
most respondents indicated that they would be comfortable using a chatbot to self-assess the
risk for STIs (88.9%) and to self-assess the risk for cervical cancer (86.7%).  Moreover,  the
results  demonstrated that  69.6% of respondents agreed that  a chatbot tailored to the SRH
information needs of LBQ+ WOC would increase their comfort utilizing sexual and reproductive
healthcare. These findings indicate that leveraging chatbots can help address the barriers to
SRH access that  LBQ+ WOC face – such as discrimination in health care settings and patient-
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provider  communication  -   by  providing  nonjudgement,  non-stigmatizing  information  that
centers their information needs and cultural norms in a safe environment [24].

Some of the sample reported concerns about data privacy and confidentiality, lack of affective
communication (when using a chatbot or communicating with a healthcare provider via text
messaging), technology connectivity, and adoption. All these concerns may pose challenges to
the  adoption  and  sustained  use  of  digital  health  modalities  to  support  SRH  uptake  and
engagement among LBQ+ WOC, especially impersonal or detached communication when using
a chatbot to obtain SRH health information or texting a healthcare provider, lack of experience
using  a  particular  modality,  or  issues  connecting  to  the  internet  [59].  Data  privacy  and
confidentiality concerns are especially  pertinent given the high use of  menstrual  cycle and
fertility-tracking apps among respondents in the sample.  A recent assessment of the privacy
policies of popular reproductive health apps found that US-based apps received low privacy
and security scores  due to  their  use  of  IP address tracking and sharing of  data with third
parties for advertising [60]. To promote SRH among LBQ+ WOC, steps must be taken to address
the concerns about using digital health modalities, such as (1) providing easy-to-understand
communication and transparency about user data collection, storage, and use, (2) assessing the
content, features, and key design considerations for a mobile app or chatbot tailored to LBQ+
WOC,  (3)  tutorials  on  how  to  use  the  modality,  (4)  structural  interventions  to  address
broadband internet access, and (5) screening and intake to identify preferred modalities for
facilitating access and uptake of SRH information and services [40].

Strengths and Limitations

The study's  main strengths were the new empirical  insights about LBQ+ WOC in the US,  a
population significantly underrepresented in research literature. To the author’s knowledge,
this is the first study offering empirical insights about the acceptability and concerns of using
digital health, including telemedicine (e.g., video calls on a mobile phone), mHealth (a mobile
app,  text  messaging),  and  artificial  intelligence-enabled  chatbots  to  promote  sexual  and
reproductive healthcare uptake and access to SRH information among LBQ+ WOC in the U.S.
Research suggest that may LBQ+ WOC experience greater incidence for cervical,  breast and
ovarian cancer in the U.S. due to the underutilization of preventive SRH services such as HPV
vaccination and screening measures. The findings from this study may be used in developing
and implementing digital health interventions to reduce these disparities [37-39]. The results
of  this  study  are  not  without  limitations,  including  the  sample  size  and  the  recruitment
methods. Given the size of the sample, the author was not able to accurately determine reliable
p-values.  Thus,  only descriptive statistics of the sample are reported  [61]. Convenience and
snowball sampling were used to recruit study participants, limiting the generalizability of the
results.  

Conclusions and Future Directions

This study was conducted before the US Supreme Court overturned Roe v. Wade in the Dobbs v
Jackson case on June 24, 2022. This landmark decision, coupled with executive orders targeting
lesbian,  gay,  bisexual,  transgender,  and  queer  communities  (LGBTQ),  people  of  color,  and
women, the mass deletion of government consumer health information websites and data sets,
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and  sweeping  cuts  to  federal  agencies  that  provide  millions  of  Americans  with  access  to
technology, the internet,  health services, and information, will undoubtedly have a detrimental
impact on the SRH outcomes of LBQ+ WOC in the US [62-66]. The findings showed that LBQ+
WOC in the sample were comfortable using video calls and a mobile app to communicate with a
healthcare provider to receive support utilizing SRH services. Additionally, participants were
asked if they had concerns about using digital health modalities to receive SRH information and
communicate with a healthcare provider to receive support  utilizing SRH.  Given the recent
federal  policy  changes,  I  hypothesize  there  will  be  less  comfort  in  using  digital  health
modalities  such  as  chatbots  for  SRH  information  and  services  due  to  concerns  related  to
privacy and confidentiality. There will be more significant concerns about data misuse and the
potential for legal prosecution depending on the types of SRH services accessed [67]. Owing to
the mass deletion of critical government consumer health information websites, particularly
those featuring the already limited information available for LBQ+ WOC, I hypothesize that it
will  become more difficult  to  find accurate  and trustworthy sources  of  information online.
Because HPV and cervical cancer awareness and knowledge were low among LBQ+ WOC in the
sample,  efforts  to  improve  information  access,  awareness,  knowledge,  and  combat
misinformation will  become even more critical.  Efforts  to  address  these new challenges  to
adopting digital health modalities to promote SRH uptake and engagement among LBQ+ WOC
in the U.S. must center the needs, preferences, and cultural norms of LBQ+ WOC [68, 69].
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Sample percentages, by modality, for response to the statement, "I would feel comfortable using a [modality] to assess my risk
for cervical cancer.".
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Sample percentages, by modality, for response to the statement, "I would feel comfortable using a [modality] to assess the risk
for acquiring STIs (e.g., HPV, gonorrhea, chlamydia).".
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