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Abstract

Background: Justice-involved women from rural Appalachia face significant barriers to the uti-
lization of evidence-based HIV prevention interventions in spite of high rates of injection drug
use and risky sexual practices. Adapting evidence-based practices to incorporate the cultural
uniqueness of the target population is needed in order to advance translational and clinical sci-
ence in this area. This study provides a descriptive overview of indicators of feasibility and
acceptability of an adapted version of the National Institute on Drug Abuse Standard HIV pre-
vention intervention for delivery using Facebook through a small randomized controlled pilot
study with rural Appalachian women.Method: Study methods include the random selection of
rural Appalachian women from two local jails, screening for study eligibility, baseline data col-
lection, random assignment to study interventions, and follow-up in the community three
months post-release. Results: Results indicate that the feasibility of the approach was supported
through study enrollment of the target population who reported regular Facebook use and HIV
risk behaviors including drug use and sex. Acceptability of the intervention was demonstrated
through enrollment in the study intervention, engagement in the intervention through
Facebook, and indicators of HIV/HCV knowledge. Conclusions: Study findings contribute
to the critical and unmet need to advance translational science on the delivery of evidence-based
prevention interventions in real-world rural Appalachian settings to understudied, vulnerable
individuals who are often overlooked in targeted prevention efforts.

Introduction

The Appalachian region has the highest rates of morbidity, disability, and impaired quality of
life in the nation [1]. Health disparities are attributed in large part to the opioid epidemic, which
has significantly and disproportionately affected this region. These health disparities are com-
pounded by a dearth of behavioral health treatment, which contributes to a lack of opportunities
for related resources (such as human immunodeficiency virus (HIV) or hepatitis C virus (HCV)
prevention) among this vulnerable population. Rural women in Appalachia bear greater drug-
related health burdens due to limited access to treatment and prevention services (e.g.,[2–4]).
Rural Appalachia has a number of health disparity indicators such as high rates of chronic ill-
ness, chronic depression, poor maternal health, and high rates of suicide [3,5], that signal a need
for HIV prevention research among this group of women who are at heightened risk. In addi-
tion, rural Appalachian women face significant barriers to health services compared to their
urban counterparts such as availability and access, as well as the fit between existing services
and the cultural uniqueness of rural women [3,4]. Women who use drugs are also often stig-
matized, discriminated against, or treated poorly in traditional health care settings [6,7]. Despite
significant disparities in health and service utilization, empirical research on efforts to increase
HIV prevention strategies among this disadvantaged group of Appalachian women has been
largely overlooked.

Limited HIV prevention services are particularly problematic considering rural Appalachian
women’s high-risk behaviors. In general, women are disproportionately vulnerable to con-
tracting HIV due to unprotected heterosexual contact with risky partners, impaired condom
use judgment, lack of agency for negotiating safer behaviors with partners, and being in violent
and abusive relationships [7]. These vulnerabilities are compounded for rural Appalachian
women [3,8] who are likely to report injection initiation due to pressure from peers and partners
and to be injected by a partner, using the partner’s syringe, and in the partner’s home [9].
Another study found that rural Appalachian women report having more lifetime sexual part-
ners, aremore likely to have a partner who injected drugs, and aremore likely to use drugs before
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sexual intercourse compared to non-injectors [3]. Women’s high-
risk injection practices (sharing needles and other injection equip-
ment) are not only associated with having a high-risk partner who
injects but also with the perceptions of less power within that rela-
tionship [10], whichmay be associated with adherence tomore tra-
ditional gender roles within relationships.

Studies of rural Appalachian women who use drugs can be chal-
lenging because recruitment of this high-risk population may be
limited by the lack of formal treatment opportunities, travel distan-
ces to study sites, and the general protective nature of rural social
networks [11,12]. The current study utilizes local rural jails as ven-
ues for screening and recruitment of hard-to-reach, high-risk
women who use drugs, followed by targeted prevention efforts
in the community post-release. Jails are different than prisons
because individuals typically stay for a shorter period of time
and often have limited access to health and behavioral health ser-
vices. While rural jails can provide a critical opportunity for out-
reach to high-risk individuals who use drug and who may not
otherwise be exposed to interventions [3], the majority of women
return to rural communities where services, including HIV preven-
tion, are very limited. Thus, it is critical to focus HIV prevention
interventions during the high-risk period of community re-entry
due to the potential for resuming pre-incarceration high-risk
behaviors.

Despite progress in the past two decades, current women’s pre-
vention interventions continue to have limited focus on the
broader cultural and social context of sex and drug use for women
[7]. Currently, of the 228 interventions listed in the Centers for
Disease Control Compendium of Evidence-based Interventions
and Best Practices for HIV prevention, only five are tailored spe-
cifically for women who use drugs [13], and none are uniquely tail-
ored for rural Appalachian women despite considerable risk. One
evidence-based HIV prevention intervention, the National
Institute on Drug Abuse (NIDA) Standard, alone and in combina-
tion with motivational interviewing, was significantly associated
with reductions in risky sexual practices and injection behaviors
among rural Appalachian women during 3 months post-release
from jail [3]. The NIDA Standard was developed through a large,
multisite NIDA-funded cooperative agreement in the late 1980s
(National AIDS Demonstration Research – NADR) and 1990s
(Cooperative Agreement for AIDS Community-Based Outreach/
Intervention Research), which were funded to educate high-risk
injectors and encourage adoption of HIV prevention practices
(e.g., [14]). NIDA Standard content focuses on reducing high-risk
practices like needle use and cleaning strategies, safe sex practices
including the latex condom, and the importance of drug treatment,
and it has been successfully modified for women over the last two
decades [15,16] with demonstrated efficacy.

Even with evidence-based HIV prevention interventions like
the NIDA Standard, limited efforts have targeted intervention
adaptation for new contexts and underserved, high-risk popula-
tions [17–19]. In essence, the feasibility and acceptability of HIV
prevention interventions depend on targeted, high-risk individuals
having access to those interventions. Social media applications like
Facebook have grown in public health research in recent years (e.g.,
[20–22]) and have the potential to expand access to HIV preven-
tion education, as demonstrated through research focused on
hard-to-reach, high-risk individuals (e.g., [23,24]).

Among rural Appalachian women who use drugs, one study
found that almost two-thirds of a randomly selected sample
reported having a Facebook account that they checked regularly,
and study retention and follow-up were significantly higher among

Facebook users [25]. Thus, considering (1) the effectiveness of the
NIDA Standard and (2) rural Appalachian women’s regular
Facebook use, this evidence-based intervention was adapted for
rural Appalachian women using the ADAPT-ITT framework dur-
ing Phase 1 of this trial [26]. Through a series of focus groups with
key stakeholders and theater tests [26], it was apparent that
Facebook, rather than other social media platforms, was the most
frequently used among rural women. The specific features of
Facebook described as desirable by women included the range
of content (silly memes to health care information), versatility
for communication with family and friends, and a source of knowl-
edge (ranging from health care information to where to buy drugs)
[26]. Based on the comfort level with Facebook, specific interven-
tion adaptations for this study included the development of online
video demonstration of specific risk reduction activities (e.g.,
cleaning equipment) and tailored to women (e.g., how to put a con-
dom on someone else) rather than simply reading the content from
the NIDA Standard cue cards. Presenters in videos and postings
were women from rural Appalachia who are familiar with the tar-
get population. Jargon and medical terminology were limited and
replaced with layperson’s language at approximately a sixth-grade
reading level and tailored with culturally appropriate language
from feedback from study personnel. Posted intervention content
remained available on the private Facebook group page continu-
ously. Finally, local information about prevention resources for
women (e.g., syringe exchange programs, health department)
was regularly shared in the private group. As a follow-up to the
adaptation process, the current study provides a descriptive over-
view of findings from a small randomized pilot trial to ascertain
feasibility and acceptability of the adapted intervention with rural
Appalachian women.

Materials and Methods

Sample Rationale and Study Participants

According to the seminal work by Leon and colleagues [27], pilot
studies such as this do not generally require extensive sample size
calculations, and it is recognized that “effects” generated from pilot
studies cannot be utilized to power the eventual larger trial due to
the wide confidence intervals often obtained in small pilots [27]. In
the current study, the goal was not to conduct a fully-powered trial
to detect significant differences in risk behavior based on the inter-
vention over time; but rather a small feasibility pilot study to better
understand intervention components as tested with the target pop-
ulation. Based on recommendations for sample size considerations
in other pilot and feasibility studies (e.g., [28]), the sample size was
based on the confidence intervals for number of participants
needed to assess key aspects of intervention feasibility and accept-
ability. With a confidence interval width of 10%, the proposed
sample size of 60 participants was sufficient to examine feasibility
and acceptability of the NIDA Standard using Facebook (n= 30)
compared to traditional NIDA Standard (n= 30) in this pilot trial.

Study participants (N= 60) were adult women (aged 18 and
older) incarcerated in one of two targeted recruitment jail sites
in rural Appalachia. Recruitment days were randomly selected
at the beginning of each month to obtain a generalizable sample
considering high turnover in the jail facilities. Women housed
in each jail were then randomly selected and screened for study
eligibility which included 1) moderate substance use risk based
on the NIDA-modified Alcohol, Smoking, and Substance
Involvement Screening Test (NM-ASSIST) score of 4þ for any

2 Staton et al.

https://doi.org/10.1017/cts.2022.497 Published online by Cambridge University Press

https://doi.org/10.1017/cts.2022.497


drug; 2) self-reported sexual risk behavior in the 3 months before
incarceration; 3) regular user of Facebook when living in the
community; 4) self-reported HIV negative status; 5) residing in
a designated Appalachian county before incarceration; and 6) will-
ingness to participate.

Measures

Demographics
Demographic variables included age (a continuousmeasure of self-
reported age at the time of the baseline), education (a continuous
measure of total number of years of formal education), race (self-
reported racial group; categorically coded asWhite vs. non-White),
marital status (categorically coded as married or living with some-
one as married vs. other), employment (percentage of women
reporting any employment including full-time or part-time prior
to incarceration vs. not working), and total income from all sources
in the 3 months prior to incarceration. The county of recruitment
was also coded as the location of the rural jail (Perry or Leslie) in
order to assess potential site differences.

Intervention group
Participants were randomly assigned to one of two intervention
conditions: 1) NIDA Standard alone (n= 30) or 2) Facebook
(FB) NIDA Standard (n= 30).

Feasibility
Feasibility indicators included the following measures: (1) Study
enrollment – the proportion of women agreeing to enroll in the
study out of all possible participants approached as an indicator
of “reach.” (2) Study exclusion – the proportion of women excluded
due to not meeting study criteria. (3) Intervention initiation – the
number of participants randomized to the FB NIDA Standard who
accepted the friend request to join the general study Facebook page
(offered to all study participants), as well as the invitation to join
the private intervention site (offered only to the FB NIDA
Standard group).

Acceptability
Indicators of acceptability included the following measures:
(1) Intervention engagement – the number of FB NIDA
Standard group participants who viewed the weekly intervention
posts; (2) Time of engagement – the time between accepting the
FB NIDA Standard group invitation and completion of the
3-month follow-up; (3) Facebook interaction – active participation
in the intervention through responding to wall postings, “likes,”
“shares,” and other contributions to the discussion; (4) HIV/
HCV knowledge – sum of correct responses on scales measuring
knowledge associated with HIV and HCV (higher scores indicate
greater knowledge).

Procedure

This feasibility pilot study used simple random sampling to recruit
hard-to-reach, rural Appalachian women who use drugs from two
jails. A detailed description of research procedures, including ran-
dom selection, is described in detail elsewhere [29], and program
enrollment is described in the study CONSORT (see Fig. 1).
Potential participants were randomly selected from daily jail cen-
sus reports, and all women with an anticipated release date in the
next three months who were on site on the screening day had an
equal chance of being selected for screening. Potential participants
were screened for study eligibility via interview while they were

incarcerated (either face-to-face or via Zoom videoconferencing
following implementation of COVID-19 restrictions).
Participants were paid $25 for the baseline interview data collec-
tion only, not participation in the intervention. All study proce-
dures were approved by the university IRB and protected under
a federal Certificate of Confidentiality.

During the baseline session, research staff completed a one-on-
one data collection interview with participants, followed by HIV/
HCV pre-test counseling using cue cards from the NIDA Standard
to provide education on the risks associated with contracting HIV
and HCV through drug injection and risky sexual practices. Study
research staff were trained and certified as HIV/HCV counselors
by the State Department of Public Health. All participants were
given the opportunity to be HIV and HCV tested using the
OraQUICK ADVANCE® Rapid HIV-1/2 and OraQUICK
ADVANCE® Rapid HCV Antibody Test kits, which have demon-
strated sensitivity and specificity. Baseline and testing procedures
took place in a private office in each jail, and test results were avail-
able within 20 min. Participants also received post-test counseling
which included an explanation of the test result, referrals to resour-
ces either in the jail or in the community, and information about
how to remain safe in the community. In summary, all study par-
ticipants received two sessions of the NIDA Standard which
included 1) pre-test counseling and 2) post-test counseling.
Following the baseline and testing/counseling procedures, partic-
ipants were randomly assigned to intervention condition using
Research Randomizer (www.randomizer.org).

During the informed consent, participants were informed about
the intervention random assignment and that they had a 50/50
chance of being assigned to either of the intervention conditions.
Participants were either assigned to the 1) NIDA Standard alone or
2) Facebook (FB) NIDA Standard for 12 weeks post-release from
jail. Participants’ release dates from the jail were monitored by
research study staff. After release, all study participants received
a friend request from the general Facebook study site monitor.
After accepting the friend request, participants in the FB NIDA
Standard condition were then sent an invitation to join the FB
NIDA Standard intervention group. Participants in the NIDA
Standard group alone only received the two initial sessions in jails
(pre-test counseling and post-test counseling) and did not receive
any additional contacts from the monitor until the 3-month fol-
low-up.

Participants in the FB NIDA Standard group had the opportu-
nity to participate in up to 12 weeks of the study intervention fol-
lowing their release from jail. Research staff discussed the
confidentiality parameters of the “private” Facebook group
(generically referred to as “Women’s Health Study”) during the
informed consent process. Participants in this condition received
a welcome video explaining the intervention and three introduc-
tory videos during week one (basic information about HIV,
HBV, and HCV) followed by weekly wall posts by research study
staff on their newsfeed with adapted and tailored content from
NIDA Standard. Any interaction by the participants in the private
intervention group did not appear in their newsfeed in order to
maintain their confidentiality. One time each week, videos of
NIDA Standard content were posted to the page or previous posts
of that video were “bumped” by adding a comment to the video
post. Videos were posted and “bumped” in the order the content
would be delivered in the NIDA Standard. Participant interactions
in the Facebook study group (e.g., video views, post likes) were
monitored and recorded daily by the site monitor. Participants
could have viewed up to 14 total videos, including 3 introductory
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videos during week one, followed by one video per week for the
remaining 11 weeks.

All participants in both study conditions were followed
3 months post-release in the community. As shown in Fig. 1, of
the 60 participants who completed a baseline interview, 30 partic-
ipants were randomly assigned to each study condition: 1) NIDA
Standard only, or 2) Facebook NIDA Standard. A total of 6 women
(5 participants in the NIDA Standard only, 1 participant in the FB
NIDA Standard condition) were not released from jail. In addition,
2 refused to complete a follow-up interview (both in the FB NIDA
Standard condition). Of the 52 remaining eligible participants, 3-
month follow-up interviews were completed with 50 (96.2% fol-
low-up rate). Follow-up rates did not significantly differ by inter-
vention condition with 27 follow-ups completed in the FB NIDA
Standard group and 23 in the NIDA Standard alone condition.
Participant locating and tracking methods included phone calls,

flyer mailings, internet searches, and regular contact on
Facebook. The 3-month follow-up interview was conducted either
face-to-face or via phone or videoconferencing (depending on the
participant’s comfort level under COVID restrictions), and partic-
ipants were paid $25 for the follow-up data collection (not partici-
pation in the intervention), as well as a $25 bonus for completion of
all research activities. The incentives are consistent with other
studies at our Center with similar research participant populations
and approved by the state Department of Corrections and univer-
sity IRB.

Analytic Plan

First, all study participants who were released to the community
and received a friend request from the general Facebook study page
were profiled using descriptive statistics (n= 54). Specifically, the

Screened for eligibility (n=189)

Excluded (n=122)
Not meeting inclusion criteria 
(n=120)

Declined to participate (n=2)

Included in study analysis (n=27)

Allocated to FB NIDA Standard (n=30)

Eligible for 3-month follow-up (n=27)
- Refused (n=2)
- Not released from jail (n=1)

Completed 3 month follow-up (n=27, 100%)

Allocated to NIDA Standard Only (n=30)

Analysis

Follow-Up

Alloca�on

Randomized (n=60)

Enrollment

Randomly selected for 
study screening (n=242)

Baseline interview 
completed (n=60) 

Eligible for 3-month follow-up (n=25)
- Refused (n=0)
- Not released from jail (n=5)

Completed 3 month follow-up (n=23, 92%)

Included in study analysis (n=23)

Excluded (n=7)
Released or transferred 
(n=6)

Declined to participate
(n=1)

Fig. 1. Study CONSORT. NIDA = National Institute on Drug Abuse.
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sample’s demographic characteristics, acceptance of the friend
request to join the general Facebook study page, and acceptance
of the invitation to join the FB NIDA Standard intervention page
(if applicable) were included. Next, a series of chi-square tests and
t-tests were used to compare participants who were randomized to
the NIDA Standard alone group (n= 25) to those individuals ran-
domized to the FB NIDA Standard group (n= 29) on indicators of
feasibility and acceptability such as intervention interaction and
engagement. Finally, bivariate analyses were used to identify
differences across groups in HIV and HCV knowledge which
included only the sample of individuals who completed both the
baseline and 3-month follow-up (N= 50), including a paired sam-
ple t-test comparing scores at baseline to scores at follow-up for
each of the intervention groups. Analyses were conducted using
IBM SPSS version 27.0.

Results

Demographics

Study participants were white (100%), with an average age of
36.6 years. The majority had children (92.6%), and 16.7% reported
being married or living as married at baseline. On average, partic-
ipants had completed 12.2 years of education. Only 7.4% reported
being employed at least part-time in the three months before incar-
ceration with an average income of $6,656. There were no signifi-
cant differences in any of the study measures based on recruitment
site, follow-up status (completed vs. not completed), or across
intervention groups.

Feasibility

Feasibility was assessed using a number of indicators, including
study enrollment. Study enrollment included the proportion of
women agreeing to participate in the study out of all possible
women selected for screening. As shown in Fig. 1, during the
enrollment period, 242 women were randomly selected from the
two target jails and 189 (78%) participated in the study screening
sessions. Only 23 refused to participate at the time of study screen-
ing (10%). Other reasons for not screening included being released
early (n= 7), being out of the facility on screening day (n= 17),
and other reasons (n= 6).

Study exclusion was also assessed as an indicator of feasibility.
Of the 189 who participated in study screening, 67 (35%)met study
inclusion criteria. The majority of those who were excluded
(n= 91) did not have a release date in the upcoming 3 months.
Few participants were excluded for not being a regular Facebook
user (n= 10), not engaging in risky sexual practices (n= 14),
not meeting the substance use criteria (n= 6), and not being from
an Appalachian county (n= 23). Of the 67 who met study inclu-
sion criteria, 60 agreed to enroll in the study (7 did not enroll due to
being released or transferred [n= 6] and refusing to partici-
pate [n= 1])

Intervention initiation included two steps. First, everyone in the
study who was released from jail was sent a friend request to the
general Facebook study site. Of the 54 participants who were
released to the community and sent a request to the general
Facebook study site, 15 of 29 (51.7%) in the FB NIDA Standard
group and 15 of 25 (60.0%) participants in the NIDA Standard
alone group accepted the friend request within the targeted
3-month study intervention timeframe. Second, those in the FB
NIDA Standard group who accepted the friend request for the gen-
eral study site were sent a separate invitation to join the private

intervention group. Of the 15 participants in this condition who
joined the general Facebook study site, all 15 were invited to join
the private FB NIDA Standard intervention page and 9 individuals
accepted the intervention group invitation (60.0%).

Acceptability

Acceptability was assessed through a number of indicators includ-
ing intervention engagement, which was defined as the number of
participants in FB NIDA Standard group who viewed the weekly
intervention posts. Of the 9 participants who accepted the invita-
tion to join the private FB NIDA Standard group, 100% viewed at
least one session of the intervention, with an average of 6.9 videos
viewed out of a possible 14 (SD 2.3, range 4–11). The average num-
ber of days to accept the invitation was 5.2 (SD 6.7, range 0–20),
suggesting that participants who were engaged in the intervention
did so relatively early. Of the 9 individuals engaged in the interven-
tion site, 8 (89%) completed a 3-month follow-up, with an average
of about 125 days (SD 80.8, range 36–251) of intervention
participation.

In addition to intervention engagement, acceptability was also
measured through Facebook interaction and the extent to which
participants responded to intervention content through wall post-
ings, “likes,” “shares,” and other contributions to the discussion. As
shown in Table 1, nearly three-quarters (72.2%) of participants
interacted with the research team by sending them at least one
message – 76.0% of those in the NIDA Standard alone group
and 69.0% of those in the FB NIDA Standard group. It should
be noted that three participants in the NIDA Standard condition
sent a high number of messages, increasing the study mean.
Participants from the full sample sent an average of 12.6 messages
(SD 15.3; range 0–58). A number of participants from both groups
also interacted with the research team by reacting to friend requests
or messages.

Finally, acceptability was measured through HIV/HCV knowl-
edge regarding risks associated with certain drug use sharing prac-
tices and risky sexual behaviors. As shown in Table 2, participants
in both conditions reported a fairly high degree of knowledge of
HIV and HCV risk behaviors at baseline, but did not differ sta-
tistically across groups. HIV and HCV knowledge improved at fol-
low-up in both conditions. Specifically, there were significant
increases from baseline to follow-up in HIV knowledge for the

Table 1. Facebook interaction by study participants by intervention group

NIDA
Standard only

(n= 25)

Facebook
NIDA

Standard
(n= 29)

Total
(n= 54)

Percent who interacted with
research team by sending
Facebook messages

76.0% 69.0% 72.2%

Average # of messages sent
by participant

16.6 (18.7) 9.1 (10.8) 12.6
(15.3)

Percent who reacted to a
Facebook friend request or
message from the research
team

32.0% 24.1% 27.8%

Average # of reactions
received from participant

1.1 (2.0) 0.6 (1.5) 0.8
(1.7)

NIDA= National Institute on Drug Abuse.
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NIDA Standard alone group (t(22)=−2.66, p= .014) and signifi-
cant increases in HCV knowledge for both the NIDA Standard
alone group (t(22) =−4.87, p< .001) and the FB NIDA
Standard group (t(26) =−2.75, p= .011).

Discussion

Despite engaging in high rates of HIV risk behaviors associated
with drug use and unprotected sex, HIV prevention interventions
are limited for rural Appalachian women. Through utilization of
the ADAPT-ITT framework during Phase 1, our team modified
the evidence-based NIDA Standard HIV prevention intervention
for rural Appalachian women to address this critical gap in the lit-
erature. Specific adaptations were focused on content (delivery
using videos by rural Appalachian women, targeted content to
local resources), as well as context (delivery using Facebook)
[26]. It is important to note that during our Phase 1 developmental
work, study participants identified Facebook as their primary form
of social media. It is important for future research to use a similar
strategy among other populations to ensure that interventions are
delivered using the ideal form of social media used by the targeted,
intended population. The current study provides a descriptive
overview of indicators of feasibility and acceptability of the adapted
intervention through a small randomized pilot test with 60 rural
Appalachian women recruited from local jails.

Study indicators of feasibility were measured through study
enrollment and intervention initiation, which is consistent with
other work on adapted interventions [30,31]. Findings related to
study enrollment, including exclusion criteria, suggest that among
a randomly selected sample of 189 women who participated in
screening, study methods were highly feasible in reaching the pro-
posed sample of the target population. The majority of women
were screened out due to not being released from jail rather than
not meeting HIV risk behavior criteria or regular Facebook use. In
fact, of the 189 women screened, very few did not meet study cri-
teria associated with Facebook use (n= 10), engaging in risky sex
(n= 14), and not meeting substance use criteria (n= 6). These
findings are consistent with other studies (e.g., [3,25]) which sug-
gest that local jails provide ideal venues to outreach and recruit
high-risk women who may otherwise not be engaged in treatment
or prevention resources.

Engagement in Facebook generally and specific engagement in
the FB NIDA Standard intervention were also assessed as indica-
tors of feasibility and acceptability. Findings indicated that more
than half of women released from jail accepted the friend request
to join the general Facebook study site. Of those randomly assigned
to the FB NIDA Standard group, 60% also accepted the invitation
to join the private intervention group. While overall slightly lower
than other Facebook intervention groups [30], it is important to
remember that the study enrollment took place in jail, and engage-
ment in the Facebook site was not initiated until after release.
Consistent with other studies on this high-risk population, the tim-
ing of release from jail and community re-entry can be character-
ized by a number of chaotic events [32]. Among those who joined
the Facebook study site and intervention group, engagement was
demonstrated through messages with the research team, responses
to the team, and watching study intervention group videos. While
each of these are important indicators of intervention acceptability,
it is important to note that this is the first trial using the NIDA
Standard content through the Facebook platform, and the finding
that women viewed nearly 7 videos is important in future trials
considering a dose threshold as it relates to intervention effective-
ness. In addition, future research should include more targeted
strategies to proactively connect women to the Facebook interven-
tion site, particularly for those who are incarcerated and preparing
for community release. In addition, future studies should consider
qualitative research to better understand barriers to intervention
engagement using Facebook platforms.

Finally, acceptability was measured through HIV/HCV knowl-
edge regarding risks associated with certain drug use sharing prac-
tices and risky sexual behaviors. Other studies with justice-
involved rural women in Appalachia have suggested that HIV
and HCV knowledge is associated with reductions in HIV risk
behaviors, particularly drug use [33]. Findings from this study
indicate that participants in both intervention conditions reported
a fairly high degree of knowledge of HIV and HCV risk behaviors
at baseline, which improved significantly at follow-up in both con-
ditions, but did not differ statistically between intervention groups.
The lack of differences between groups is likely attributable to all
intervention content being derived from the NIDA Standard,
which is the same in both conditions and only varied based on
the delivery platform and frequency of session content.
Understanding the extent of knowledge about HIV and HCV risks
is critical in the delivery of prevention interventions because there
can be a conceptual gap between knowledge of a risk and imple-
mentation of strategies to change risk behaviors [34,35]. Future
research should focus on the unique challenges that may exist
between knowledge of risk and risk behavior change for rural
Appalachian women.

HIV prevention is understudied in rural Appalachia because, in
general, HIV prevalence rates are considerably lower than the rest
of the nation. One study reported that the HIV prevalence is 57%
lower in the Appalachian Region than in the nation as a whole [36].
While the overall prevalence of HIV may be generally lower, rural
areas of Appalachia have been identified as being at heightened risk
for an HIV outbreak [37], largely attributed to the combination of
high rates of poverty, low access to health and behavioral health
care, and rampant injection drug use. Considering the cultural
uniqueness of rural Appalachia, delivery of evidence-based HIV
prevention interventions that have been developed and tested with
other high-risk groups may not be effective in the absence of tar-
geted adaptation for content and context. Adaptations for rural
women in particular must incorporate concepts that underlie

Table 2. HIV and HCV knowledge at baseline and 3-month follow-up by
intervention group

NIDA
Standard

only (n= 23)

Facebook
NIDA

Standard
(n= 27)

Total
(n= 50)

HIV Knowledge Scale
(range 0–18)

Baseline 16.9 (1.2) 16.9 (1.2) 16.9 (1.2)

Follow-up 17.7 (0.5)þ 17.5 (1.1) 17.6 (0.9)þþ

HCV Knowledge Scale
(range 0–9)

Baseline 7.7 (0.8) 7.9 (0.7) 7.8 (0.7)

Follow-up 8.6 (0.7)þþþ 8.4 (0.8)þ 8.5 (0.8)þþþ

Note: Significance noted at þ p≤.05; þþ p≤.01; þþþ p≤.001; between baseline and follow-up.
HCV= hepatitis C virus; HIV= human immunodeficiency virus; NIDA= National Institute on
Drug Abuse.
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unique risks and vulnerabilities for women. These basic assump-
tions [38], tailored for rural Appalachian women [32], include
the following: a) social status is a central feature in understanding
risk; for rural Appalachian women, most live in extreme conditions
of poverty, and decision-making regarding risk behavior is often
influenced by her ability to survive; b) women’s identity is closely
tied to connections with others; the fear of disconnection or aban-
donment influences decision-making; c) male partners are key
players in women’s risk; among rural Appalachian women, deci-
sions about injection sharing practices are closely tied to high-risk
partners; and d) experiences of victimization and violence serve as
barriers to risk reduction; the cultural context for victimization and
protection of abusive partners is different in Appalachia.

This study has some notable limitations. The study incorpo-
rated random selection for the small pilot to examine social media
use and HIV/HCV risk behavior from two jails in rural
Appalachian. While findings indicate study methods facilitated
reaching the intended target population for the HIV prevention
intervention, results should be interpreted with limited generaliz-
ability to other substance-using women involved in the criminal
justice system outside of rural Appalachia. Also, Facebook was
selected as the platform for this intervention because it was the
most commonly used form of social media among this high-risk
group of rural women. Therefore, findings related to feasibility
and acceptability may not translate to other forms of social media.
The focus of this analysis was on indicators of feasibility and
acceptability, but the small sample size in general, coupled with
further reductions based on those who accepted the initiation to
join the FB NIDA Standard, limited more complex analysis related
to individual-level factors which may impact intervention effec-
tiveness such as mental health or victimization history. Efforts
to increase connection to the Facebook or other social media sites
should be a focus of future research. It should also be noted that
intervention content related to high-risk drug use and sexual
behavior may not have been as relevant for women leaving jail
and refraining from high-risk practices, which may have also
played a role in intervention initiation and engagement.
Considering that all study participants were incarcerated at the
time of the baseline and subsequently released from jail, there
may always be concerns related to confidentiality. Participants
were assured of IRB protections, as well as the protections of the
Certificate of Confidentiality at baseline and at the 3-month
follow-up. Finally, while preliminary analysis did not detect any
notable differences in data collected in person versus videoconfer-
encing, it is always possible that the onset of COVID-19 and
resulting restrictions may have impacted participants’ study
involvement over time.

Despite these limitations, understanding the feasibility and
acceptability of adapted interventions for hard-to-reach women
at high risk for HIV has important implications for translational
science. Considering the importance of reaching this high-risk
population in jails, establishing partnerships between research
teams and criminal justice partners is critical for the success of
study implementation. Future research must continue to examine
the cultural uniqueness of target populations (both in terms of con-
tent and context) in the innovative adaptations of evidence-based
practices. While this small-scale feasibility trial focused on the use
of Facebook as an intervention delivery platform, future research
should examine the long-term impact of intervention content on
reduction of HIV/HCV risk behaviors among Appalachian
women. While beyond the scope of this paper, it is possible that
perceptions of intervention acceptability may have an impact on

study outcomes, which should be examined in future research.
There is a critical need to advance knowledge and research on
the delivery of evidence-based prevention interventions in real-
world rural Appalachian settings to high-risk women who are
often overlooked in targeted prevention. Future research should
also examine real-world settings in rural communities to reach
high-risk women for prevention efforts other than criminal justice
venues. This study has relevance for translational science by
describing critical elements of feasibility and acceptability in the
innovative delivery of a relatively low-cost, translatable, social
media-based HIV prevention intervention for high-risk, under-
studied, and vulnerable rural Appalachian women during a time
of significant public health risk.
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