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Abstract: Sexual assault is associated with a range of poor mental health outcomes. To enhance access
to care by this population, technology-based mental health interventions have been implemented in
the emergency room; however, more accessible and easily disseminated interventions are needed.
The aim of the present study was to test the usability of a mobile health intervention targeting alcohol
and drug misuse, suicide prevention, posttraumatic stress symptoms, coping skills, and referral to
formal assistance for individuals who have experienced sexual assault. Feedback on the usability
of the intervention was collected from individuals who received a sexual assault medical forensic
examination (n = 13), and feedback on the usability and likelihood of recommending the application
was collected from community providers (n = 25). Thematic analysis was used to describe qualitative
data. Content themes related to aesthetics, usability, barriers to resources, and likes/dislikes about the
intervention arose from interviews following the intervention. Participants found the intervention to
be user friendly and endorsed more likes than dislikes. Providers rated the intervention as being
helpful and would recommend it to survivors of sexual assault. Findings suggest that the intervention
is usable and fit for future effectiveness testing, filling an important gap in treatment for individuals
who experience sexual assault.

Keywords: sexual assault; mHealth; usability

1. Addressing Barriers to Acute Care after Sexual Assault: Usability of a Mobile
Health Intervention

Sexual assault is defined as a nonconsensual sexual experience that can range from sexual contact
to penetration. Sexual assault is common; the National Intimate Partner and Sexual Violence Survey
found that 13.1% to 46.1% of women experience nonconsensual penetration (i.e., rape) and 25.9% to
58.0% experience sexual assault other than rape during their lifetime, with prevalence differing based
on sexual orientation [1]. There are significant health costs associated with sexual assault, and the US
government pays an estimated $1 trillion of the total estimated $3.1 trillion of lifetime costs accrued
by sexual assault victims in this country [2]. Sexual assault can result in long-term mental health
effects, including alcohol and drug use disorders, suicidality, posttraumatic stress disorder (PTSD),
and depressive disorders [3]. Although most who experience sexual assault evince a decline in initial
post-assault symptoms within the first few months following an assault [4], for many, these symptoms
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are pervasive and long-lasting if untreated. Therefore, it is essential to provide individuals who have
experienced sexual assault with preventative services when and where they are already accessing care.
A sexual assault medical forensic examination (SAMFE) is one place where individuals are accessing
care within an acute time frame after the sexual assault, typically within 72 to 120 h [5]. There are
several systemic (e.g., access to services), logistical (e.g., financial constraints), and attitudinal (e.g.,
stigma, confidentiality concerns) barriers to accessing healthcare services immediately after sexual
assault [6-8]. Therefore, it may be beneficial to provide mental health information and coping skills to
individuals in this acute period using a mobile health (mHealth) application after receiving a SAMFE.
The current study examined the usability of a mHealth application targeting common post-sexual
assault mental and physical health concerns, including alcohol and drug use disorders, depressive
symptoms, and acute stress/posttraumatic stress symptoms.

1.1. Barriers to Follow-Up Healthcare after a SAMFE

Despite the availability of evidence-based treatment for common symptoms after sexual assault,
60% to 72% of individuals who receive a SAMFE do not receive recommended follow-up mental
and medical health services [9-11]. Further, the overwhelming majority of male and female adult
sexual assault survivors deny ever receiving mental health services related to their experience of
sexual assault [12,13]. Common systemic and logistical barriers to receiving healthcare by the general
population are also experienced by those who have received a SAMFE, including lack of child care,
transportation difficulties, and limited access to services [6]. Common beliefs that are reported as
post-sexual assault barriers to use of healthcare include perceived stigma, internalized self-blame,
and concerns about confidentiality [7,8]. Moreover, compelling evidence indicates that the “desire to
handle the problem on one’s own” is the most common attitudinal barrier to seeking treatment—73%
in the U.S.—among adults with perceived need for mental health treatment [14,15], and has been a
reported barrier to post-sexual assault healthcare among men [16,17].

1.2. mHealth as a Viable Solution to Address Key Barriers

Technology-based resources have potential to overcome many of the common barriers to accessing
follow-up healthcare, particularly mental health care, after a SAMFE. For example, mHealth (e.g.,
smartphone, tablet, web) interventions can be accessed instantly (barrier: scheduling, time commitment),
freely (barrier: cost), privately (barrier: stigma), and almost anywhere (barriers: logistical [time
commitment travel, parking, waiting room, travel costs] and transportation), and can be tailored
to the needs of the user (barriers: cultural values, language). Further, self-help solutions available
via technology may be ideally suited to address the key barrier of wanting to handle the problem
oneself [14].

Over 75% of US adults own a smartphone. Hispanic (71%) and Black (70%) adults are slightly more
likely to own a smartphone than White adults (61%), and rates of smartphone ownership are 50 and
71% for low-income and poverty level families, respectively. In 2015, roughly 78% of the US population
had a unique mobile subscription and smartphone adoption was over 75%. Over 70% of adults within
the U.S. seek health-related information online [18], and nearly two-thirds of mobile phone users
have downloaded a mobile application (app) at some point in their lives. These data are encouraging
because they suggest mobile interventions, many of which are effective in producing behavior change
in physical and/or mental health conditions, are likely to be used by diverse populations and may be
readily integrated to reduce common barriers to receipt of services.

1.3. Previous Research on Technology-Based Interventions in This Population

Technology-based interventions within the context of a SAMFE are not new to the field of
prevention science. Resnick and colleagues developed a Prevention for Post Rape Stress video that
provides psychoeducation in the emergency department during a SAMFE and has been effective at
reducing post-sexual assault substance use and mental health symptoms among those with prior sexual
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assault histories and those who used substances prior to the assault [19-22]. Providing mindfulness
techniques in a video to individuals during the SAMEFE, compared to treatment as usual, was effective
at reducing post-sexual assault prescription opioid misuse 1.5 months after the assault among women
with a prior history of sexual assault [23]. However, not all technology-based programs have been
successful. One study examined the feasibility of a four-week text messaging program led by sexual
assault nurse examiners and found that the majority of individuals did not complete the program [24].
The low participation in the program may suggest that not all individuals are interested in receiving
healthcare information from a healthcare professional after the SAMFE, perhaps due to similar barriers
related to accessing this healthcare in general among this population. Nonetheless, using mHealth
technology among individuals with recent sexual assault may reduce the barriers to seeking follow
up care and the potential negative post-sexual assault mental health symptoms. To our knowledge,
no study to date has examined the usability of a mHealth application for this population. Due to the
potential wide-reach of mHealth applications and low cost to disseminate, this may be a viable next
step to prevent post-sexual assault mental health symptoms.

1.4. Current Study

Due to the significant barriers associated with accessing post-sexual assault healthcare, in addition
to barriers associated with accessing healthcare among underrepresented minorities that are at high-risk
for experiencing sexual assault, the current study assessed the usability of a mobile health application
for individuals who experienced recent sexual assault, SC-Safe, using a mixed method approach. We
also assessed initial usability and likelihood of recommending this application to individuals who
recently experienced sexual assault among community providers.

2. Methods

2.1. Mobile Health Structure

SC-Safe is a resource designed for individuals over the age of 18 residing in South Carolina who
have experienced sexual assault. It was designed by the first and second author to address a gap in
clinical services after recent sexual assault. Therefore, the application was modeled after services that
were delivered in a clinical setting, and included screening and brief intervention using evidence-based
practices. The current study provides a description of the first feedback that the research team received
on the content from individuals who experienced sexual assault. SC-Safe has five major intervention
modules and a referral to treatment component: (1) alcohol and substance use, (2) suicide prevention,
(3) posttraumatic stress and depressive symptoms, (4) adaptive coping skills including mindfulness,
distress tolerance, and emotion regulation, (5) physical health including sexual health and sleep, and (6)
referral to formal assistance through various community resources. Upon completion of a brief survey,
users receive a recommendation about which modules to use based on their responses. Modules
consist of personalized psychoeducation and skills in the form of brief descriptive text and interactive
learning exercises. Users can access all of the modules if they prefer. Each module is described in
greater detail below. See Figure 1 for the initial application that was tested in the current study as well
as a revised draft based on feedback from participants.

Alcohol and Drug Use. Users receive education regarding short-term and long-term consequences
of alcohol and drug use. This information includes commonly reported reasons for using alcohol and
drugs post-sexual assault, as well as alternatives to coping through substance use. A harm reduction
approach [25] was taken for alcohol and drug use to encourage use within the recommended limits
based on gender.

Suicide Prevention. This module provides the user with information about suicide risk factors,
warning signs, myths and truths about suicide, and the Suicide Prevention Lifeline and services finder.
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Figure 1. Initial prototype tested in the current study. Revised prototype based on feedback from
usability testing.

Posttraumatic Stress and Depressive Symptoms. Under the posttraumatic stress component, users
are provided with education about common responses to sexual assault (e.g., fear and anxiety) as
well as education and rationale supporting the benefits of in-vivo and written exposure, both active
components of evidence-supported treatment modalities for sexual assault survivors [26,27]. For the
in-vivo exposures, users are guided through making a fear hierarchy and are given detailed instructions
for completing writing exposures on a weekly basis. Similarly, a behavioral activation approach [28]
consistent with manualized, evidence-supported treatment addresses depressive symptoms and users
are provided with activity ideas to choose from and encouraged to create an activities schedule.

General Adaptive Coping Skills. Users are given three main components designed to promote
emotional health and emotional recovery, including emotion regulation, distress tolerance and
mindfulness activities (e.g., breathing exercises, meditation, and other activities to focus on the current
moment) [29]. Each of these components contains interactive features (e.g., flip cards) to assist users
in learning common reactions following assault and different adaptive coping strategies to manage
difficult emotions effectively.

Physical Health. Users are provided with information regarding the recommended follow-up
medical visits from the Centers for Disease Control [30]. Specifically, it is recommended that medical
follow-up care be accessed 1, 3, and 6 months after the sexual assault to receive testing for sexually
transmitted infections as well as any medical care or treatment that is needed. Given that sleep
disruption is common after experiencing a sexual assault, sleep hygiene was also provided.
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Referral to Formal Assistance. Users are provided with education about testing for sexually
transmitted infections, “best practice” mental health interventions, support after sexual assault, and
intimate partner violence. Users had access to resources that link directly to local, regional and national
treatment settings and organizations that provide additional information.

2.2. Usability Testing Overview

The purpose of usability testing is to obtain objective metrics and identify opportunities to
strengthen the quality of a product. Common usability problems include issues that prevent task
completion, take the user off course from the task, create confusion, and/or decrease satisfaction with
the product; more specific examples include performing the wrong action, misinterpreting something,
and not understanding the navigation [31]. Several studies have examined how usability testing can
improve user experiences with direct-to-consumer online products targeting health conditions [32-36]
and formal usability testing generally yields a high return on investment with regard to products that
required tremendous costs in time, effort, and funding to develop [31].

2.3. Procedure

Potential participants were identified after receiving a SAMFE within 120 h of a sexual assault.
The protocol of SAMEFE treatment included the nurse examiner offering the patient the opportunity
to participate in research studies. The patient was provided a form to accept or decline follow-up
contact by a researcher. Only those who consented to being contacted were invited to participate in
the study. Potential participants were contacted by letters and phone calls to participate in a study to
obtain feedback on a mHealth application for people who have recently experienced sexual assault.
Participants were informed that the self-help app (a) was designed for individuals aged 18 and older
in South Carolina who have experienced sexual assault; (b) would target alcohol and substance use,
suicidal ideation, posttraumatic stress and mood; (c) would provide coping skills education; and (d)
would provide a list of local and national resources.

Following informed consent, participants were then asked to download SC-Safe from the app
store on their phone, while an interviewer observed their use of the app. This stage of testing involved
an introductory observation phase during which the participant was encouraged to freely navigate the
app, followed by an evaluation phase using a cognitive interviewing approach [37]. The interviews
were audio recorded and transcribed. Interviewers were trained to ask all relevant usability questions
linked to the actions of the participant but were granted the flexibility to add or modify questions
as needed to clarify participants” responses and to follow up on unanticipated comments and/or
questions. Once the participant finished using the application, the interviewer administered a final
set of semi-structured interview questions to learn more about participants” experiences with SC-Safe.
Interviewers were permitted the flexibility to probe and ask relevant follow-up questions as needed.
This approach was selected because it solicits the same “core” information from all participants in a
systematic manner while also benefiting from the strengths of a qualitative interview approach, which
values individual perspectives. In each content area, participants were asked opinions about the look
of each page, what they liked and disliked about the page, and how we might make each page more
interesting. Further, participants were asked more generally what they thought about SC-Safe, what
they liked and disliked about SC-Safe, whether it would be useful to tell recent victims about SC-Safe
during the SAMEFE, if they thought SC-Safe would be useful (why or why not), if they thought other
people would like using SC-Safe (why or why not), and if other people would use SC-Safe (why or
why not).

Usability testing and follow-up interviews were conducted in-person or through teleconferencing,
according to participant preference, and lasted 45 to 60 min. Participants were reimbursed $50 for their
participation. All study procedures were approved by the Institutional Review Board of the hospital
(Pro00068707).
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For service providers, feedback was received on SC-Safe within the context of a group presentation
of the application rather than having providers download the application. Providers were asked to
complete a brief survey regarding SC-Safe to be used to improve the application and interviews were
not conducted.

2.4. Participants

Participants were (1) individuals who experienced sexual assault and (2) providers who serve
individuals who experience recent sexual assault. Individuals who experienced sexual assault were
recruited from a local hospital in South Carolina if they experienced a sexual assault and received a
SAMEE. Participants were recruited from a database of individuals who had received a SAMEFE in the
past two years. A total of 149 potential individuals were recruited to participate in the study, and 13
participated (11.46%). This participation rate is consistent with other research from the emergency
department. A total of 13 participants completed the usability interview (Mgge = 28.00; SD = 7.58). As
displayed in Table 1, most participants identified as White, female, and were single. Approximately
two-thirds of participants were not in college (n = 10) and had medical insurance (n = 10). The length
of time since the sexual assault varied among participants (Mmonths = 12.09; SDmonths = 7.13). The
assaults were perpetrated by an acquaintance (n = 7), stranger (n = 5), and partner (n = 1), respectively.
Providers (n = 25) who serve individuals who experience recent sexual assault were recruited to
complete an anonymous survey about the mHealth application.

Providers were recruited during a local Sexual Assault Response Team meeting and their
participation was voluntary. A presentation was given about the application in a group format by the
first author.

Table 1. Demographic information and descriptive statistics of individuals who experienced
sexual assault.

Variables n %
Total Sample
Race
White 13 100
Ethnicity !
Non-Hispanic/Latina 10
Hispanic/Latina 2 154
Gender
Female 11 84.6
Male 1 7.7
Other 2 1 7.7
Marital Status
Single 7 53.8
Dating 4 30.8
Serious Relationship 2 15.4
Married 1 7.7
Divorced 0 0
Student Status
Not current a student 10 76.9
Currently a student 3 23.1
Active Duty Member
No 12 92.3

Yes 1 7.7
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Table 1. Cont.

Variables n %

Insurance Status

Insurance 10 76.9
No Insurance 3 23.1

Time Since Sexual Assault Occurred !

2-4 weeks 1 7.7
1-6 months 2 15.4
6-12 months 2 15.4
12-24 months 6 42.2
Assaults that Involved Incapacitation 8 61.5
Relationship with Perpetrator
Stranger 5 385
Acquaintance 7 53.8
Partner 1 7.7

Note: ! Percentages do not add up to 100 due to missing data. 2 Participants were asked to specify if they identified
as a gender other than female or male. One participant reported identifying as “other” but did not specify.

2.5. Measures

Sexual Assault Characteristics. Participants were asked to indicate if the perpetrator was “someone
you didn’t know before”, a “casual acquaintance”, or “a partner (dating partner or spouse)”. This
question was used to assess who the perpetrator of the assault was using the three most common
perpetrators. Participants were also asked “Were you passed out or unable to consent or stop what
was happening due to the effects of alcohol or drugs?” with response options being yes or no. This
question was adapted for clinical purposes and was adapted from the Sexual Experiences Survey [38].

Current Mental Health and Substance Use Symptoms (Included in SC-Safe). To assess for depressed
mood and anhedonia over the past two weeks, The Patient Health Questionnaire, which has strong
validity and reliability (PHQ-2) [39], was used. Scores of these items ranged from 0 to 2, with 0 (“not
at all”) to 3 (“nearly every day”), with total scores of 3+ indicating depressed mood. Posttraumatic
stress symptoms (PTSD) were assessed using the PTSD Checklist (PCL-5) [40], which had high internal
consistency («x = 0.96) and convergent and discriminant validity in previous research [41,42]. This
measure includes 20 items to assess the degree (or severity) of distress by specific posttraumatic stress
symptoms over the past month with responses ranging from 1 (not at all) to 5 (extremely). Scores of 33 or
more indicate clinical levels of PTSD symptoms [41,42]. Alcohol misuse was assessed using the Alcohol
Use Disorders Identification Test (AUDIT-C) [43]. This brief screening tool has 3 items assessing for
frequency and quantity of alcohol use. Individual response items range from 0 to 4 and total scores range
from 0 to 12. Scores of 3 for females and 4 for males indicate clinical levels of alcohol misuse [44,45].

Provider Experiences and Feedback. Providers completed a 3-item survey about their experiences
working with individuals who have experienced recent sexual assault. This included information
regarding weekly hours spent on sexual assault issues, weekly hours spent providing direct services to
sexual assault victims, and type of services provided (i.e., judicial, behavioral health, physical health,
education). Participants also completed the following questions regarding SC-Safe: “How helpful
do you think SC-Safe (app) would be for individuals who have experienced sexual assault” with
answer choices ranging from 1 (Not at all helpful) to 7 (Very helpful) and “How likely would you be to
recommend SC-Safe to individuals who have experienced sexual assault” with answer choices ranging
from 1 (Not at all likely) to 7 (Very likely).

2.6. Data Analytic Plan

Quantitative Approach. Descriptive statistics were used to examine the characteristics of the
participants and provider feedback regarding SC-Safe.
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Qualitative Approach. The qualitative approach chosen for this project is thematic analysis [46],
which was guided by constructivist grounded theory [47,48] for coding the data. This is an approach
that acknowledges the researchers’ prior knowledge and influence in the process, and supports and
provides guidelines for building a conceptual framework to understand the interrelations (e.g., what
and how) between constructs [49]. First, a content analysis of responses was conducted through
multiple close readings of transcriptions by two independent coders, including the first author. Each
coder generated an independent list of thematic categories and subcategories based on their review of
the data. These themes were then further developed and ordered by the first author and reviewed. The
authors then met in a consensus conference to discuss the categories, resolve questions, and refine the
thematic categories prior to developing the final thematic categories. This thematic analysis method
was guided by constructivist grounded theory such that an inductive approach was used to generate
hypotheses from the qualitative data, and themes from earlier interviews shaped continued data
collection until thematic saturation was met [49]. Recent projects evaluating pilot data and individual
interview feedback for adapting interventions have used similar analytic approaches to qualitative
research [50-52]. Kappas above 0.60 are rated as reliable [53]. Coding strategies indicated high levels
of inter-rater agreement with an average kappa of 0.90.

3. Results

3.1. Mental Health and Substance Use Sample Descriptives

Sample descriptive statistics are presented in Table 1. A total of 38.5% participants indicated that
they experienced the sexual assault within one year of participating in the study and the majority of
participants (53.8%) indicated that the sexual assault was perpetrated by an acquaintance (see Table 1
for more details).

On average, participants did not report depressed mood (PHQ-2: M = 2.31; SD = 2.36). A total
of 5 (38.4%) screened positive for clinical levels of depression. Participants reported modest PTSD
symptoms (PCL-5: M =22.15; SD = 21.52). A total of 4 (30.8%) screened positive for clinical levels of
PTSD. The average severity of alcohol problems was moderate in this sample (AUDIT-C: M = 4.23;
SD = 2.89). A total of 10 participants screened positive for engaging in hazardous drinking or having
an active alcohol use disorders (76.9%).

3.2. Qualitative Results

While conducting individual interviews, we gained valuable insight about the potential usefulness
and helpfulness of SC-Safe for individuals who experienced recent sexual assault. Recall that no
interviews were conducted with providers. The final thematic categories are presented in Table 2
and resulted in four main domains: (1) Aesthetics and Usability (opinions for improving look and
feel and use), (2) Barriers to Resources (challenges to accessing available resources following assault),
(3) Opinions about SC-Safe (participant likes and dislikes) and (4) Recommendations for SC-Safe
(recommendations for improving the application).

Table 2. Participant interview responses.

Core Theme Sub Theme
e App is simple and not overwhelming
Aesthetics and Usability * Layoutallows fo.r privacy .
e Increase color brightness and font size
e Make navigation functions clear and uniform across app

Logistical barriers (e.g., distance, cost, awareness of resources)

Barriers to Resources e Attitudinal barriers (e.g., denial, perceived stigma)

Education module was informative and helpful
Feedback on emotional and behavioral health module
Feedback on general coping skills

Opinions about SC-Safe
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Domain 1: Aesthetics and Usability. The majority of participants who had completed a SAMFE (75%)
felt that the application looked nice, simple and was not overwhelming. About half of participants
reported that the layout and color choices allowed for more privacy when using the application. For
example, one participant [Female, age 38, White/Non-Hispanic] stated:

I mean it’s a really—it’s pretty basic and that’s what I like about it that it’s not busy; it’s basic
and also too it’s kind of sort of discreet as well. So, if somebody else does look your phone,
they don’t know immediately.

Another participant [Female, age 31, White/Ethnicity Unknown] noted:

I think neutral is good. You know, again if this is someone that has hurt you and they are
close by,  mean you don’t want them to know that this is some kind of reporting or anything
like that. You want it to be kind of incognito, so I think I mean I like it.

Other participants felt that the aesthetics needed updating, including using brighter colors and
increasing the font size, and including inspirational images. With regard to usability, several participants
expressed that it was challenging to navigate through different sections of the app. Recommendations
for improvement included making the navigation functions standard across modules (e.g., swiping or
using back and forward arrows) and clearly indicating the purpose of each navigation icons.

Domain 2: Barriers to Resources. All participants (100%) expressed experiencing logistical or
attitudinal barriers to accessing and utilizing available services (e.g., support groups, STI testing,
counseling) following the SAMFE. For example, the majority of participants stated that not knowing
where to go for services, concerns about cost and lack of insurance, distance from provider, and long-wait
times were barriers to service use. One participant [Female, age 38, White/Non-Hispanic] expressed:

The thing honestly that kept me from going to my regular appointments afterwards was just
the time because, you know, geographically I was pretty far out of there. So, to get to my
appointment, have the appointment and get home, it took three, three and a half hours out of
my day. And what if you're working on job, it’s kind of difficult to—I mean you can sneak
out for an hour, an hour and a half but I mean it’s kind of hard to carve out three hours in
a day.

Another participant [Female, age 23, White/Non-Hispanic] noted:

Just being aware of the resources like, the ignorance of the resources. And even if they're
aware of the resources, the ignorance of the fact that like, a lot of these are not very cost
preventative. They’ll work with you because they are a victim of a crime.

Attitudinal barriers, including denial, embarrassment over having to be examined, not wanting
to talk with others about the assault, and fear of how others (e.g., family, friends, media) would
react were noted barriers to service utilization. For example, one participant [Female, age 19,
White/Non-Hispanic] expressed:

I mean not wanting to talk about that, that’s a big thing. Maybe feeling like people won't
believe you that’s a pretty big things for me at least. I guess and some people don’t really
want to come forward and talk to their family about it. So, I guess how your family might
react, that can be a pretty big thing.

Another participant [Female, age 38, White/Non-Hispanic] expressed:

You know, just sometimes I just I don’t want to talk about it anymore. I have talked it, I've
gone through it, I don’t want to have to keep reliving it week after week after week for the rest
of my life or six months or a year however long it takes. You know, so that’s a big emotional
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barrier. You know, some people like myself included, you know, I've had an experience. I've
done like the more intensive therapy and, you know, it’s almost a year out now for me and I
have got a life that I have to get back to.

Domain 3: Opinions about SC-Safe. With regard to the education module, participants felt that the
information provided was helpful in addressing several myths following sexual assault, providing
education and reminders about the importance of following through with STI examinations, and
letting them know where they can access for information and/or potential next steps. For example, one
participant [Male, age 23, White/Non-Hispanic] stated:

One of the things I really like seeing was the myth [dispelling the myth was presented in the
content] “Men can’t be sexually assaulted” you know. What making perpetuate is that, I was
— one of my base issues going to the group is, guys are really underrepresented in this area.
It’s been really hard to find support systems just because I am a guy.

Another participant [Female, age 45, White/Non-Hispanic] expressed:

So, if they’re just looking to see if this really happened to them, it’s useful information or
‘does [this] happen to me’, let me see where I can get more information, you know, what do I
do, what’s my next step? Very true, very true. People don’t get that enough. The perpetrator
is always 100% responsible. People don’t know that enough. So, it’s just very well put
together. It’s very well thought out.

Similarly, participants responded favorably to the emotional and behavioral health modules
on alcohol and substance use, suicide prevention, posttraumatic stress and depressive symptoms.
Participants expressed that the modules provided useful and relevant information, helped to
de-stigmatize mental health disorders, and provided helpful tips for monitoring symptoms. For
example, one participant [Female, age 23, White/Non-Hispanic] stated:

With suicide already being stigmatized the way it is, and communication about suicide being
stigmatized the way it is, I would want to know that like, it’s okay to talk about this and it’s
okay if this is what you're feeling like.

When asked for impressions about the PTSD component, one participant [Female, age 20,
White/Hispanic] expressed:

They still have mindset of, you can get over it, it's not that big a deal. But it’s that deep-rooted
fear through all of us rest of our lives. So, a lot of people are just going to ignore and I think
that’s something that needs to be addressed and considered more than it is. And then the
fears that come with the PTSD like flashbacks, nightmares, stuff like that. Yeah there is hope
for that and just showing that there is something you can do about it.

Another participant [Female, age 45, White/Non-Hispanic] stated:

People don’t always know how to constructively express their selves. And they resort to
drugs and alcohol. And that isn’t the way, that always makes it worse. So, if you got
something like this and you said immediately, if you fail on this do this or something similar
to do this. Take a walk, call neighbor, you know. They have the information right there, just
they have to—they just have to get the information, the right information, not to any drugs
or alcohol. So, a lot of people, that’s what people do. That’s very important.

Finally, with regard to the general coping skills module, participants felt that emotional regulation,
distress tolerance and mindfulness were the most useful components in assisting to manage distress
associated with assault. For example, one participant [Female, age 45, White/Non-Hispanic] expressed:
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This one is the best one, because it’s says, “you may experience, even though you don’t do
anything wrong, but you may experience of these too even though you didn’t do anything
wrong and it’s okay to have these—it’s okay to have all these feelings. It just what you do
with it”.

Another participant [Female, age 20, White/Hispanic] stated:

Stress is something that I feel it’s close with a lot of people especially people that don’t have
experience this and people that are actually, you know, that are going through something,
not only this but something really traumatic. So, that’s really something good to read and
something that you can kind of read, kind of figure out how to control it and how to settle
down and just kind of relax after going through something and you're not exactly sure how
to cope with.

When asked to share reactions on the mindfulness component, one participant [Female, age 23,
White/Non-Hispanic] noted:

I do appreciate that mindfulness has its own little bar because I do feel like mindfulness is
something that a lot of people aren’t aware of. They aren’t aware of the benefits, they aren’t
aware of how to be mindful. Mindfulness for me is one of my go-to coping mechanisms,
being aware of everything in my surrounding area especially if I'm triggered by sight, sight
by location specifically. If I can pay attention to something else that’s in that area, I can
distract myself from the triggering event. And I like that you break down the different
types of mindfulness because, yes there is mindfulness through your senses but there’s also
mindfulness in an activity.

When asked about other considerations to take into account for the development of SC-Safe, one
participant [Gender-Nonbinary, 21, White/Non-Hispanic] stated:

Bring identity into it [SC-Safe] as much as possible. I think just saying anything about specific
identities like race/ethnicity, gender and sexual orientation, included or intersected with
homelessness—or just anything like that that people might have questions about beyond the
general facts that you're giving. Because that information is really useful, because people
might say ‘what about this?” and that info would be really helpful to have—especially if
there has been research done already like for the group in question you could say ‘people in
this group are more likely to experience something like that’.

3.3. Descriptive Results for Service Providers

For individuals who provide services to those who have experienced sexual assault, the current
study recruited a wide variety of different service providers. Providers worked in advocacy (n = 11),
the judicial system (1 = 5), behavioral health (1 = 3), law enforcement (1 = 2), and medical providers
(n =3). On average, providers worked 27.19 h per week (SD = 16.01, Range = 0-50) on issues related to
sexual assault and 12.22 h per week (SD = 13.38, Range = 0-40) with individuals who have experienced
sexual assault. The intervention was rated by providers as being very helpful for individuals who
have experienced a sexual assault (M = 6.13, SD = 0.92). Providers reported that they would be likely
to recommend it to individuals (M = 6.35, SD = 0.94).

4. Discussion

The current study presented initial usability findings of SC-Safe, a mHealth application for
post-sexual assault mental health, from both individuals who received a SAMFE and providers who
work with individuals who have experienced sexual assault. Similar to previous research [6-8],
participants in this study indicated experiencing significant barriers to receiving services after sexual
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assault. Therefore, SC-Safe may be one way to address perceived barriers to accessing follow-up care
given that it can be freely accessed any time that is convenient, and provides information in a manner
that is trauma-informed and addresses stigma-related concerns.

Overwhelmingly, the participants indicated that SC-Safe would be a helpful resource for individuals
who experience sexual assault due to the pervasive barriers that these individuals face to accessing care.
Providers indicated that they believed SC-Safe would be helpful for individuals who experienced recent
sexual assault and that they would recommend it if it were freely available. Further, participants who
received a SAMFE provided useful feedback regarding the usability of the application. Regarding the
aesthetics and usability, participants indicated that SC-Safe was simple and not overwhelming and the
layout allowed for privacy. Suggestions for improvement included to increase the color brightness and
font size and to make navigation functions clear and uniform throughout the application. Participants
provided useful feedback regarding the content of SC-Safe. Specifically, they indicated that the modules
on behavioral health topics (i.e., substance use, suicide, posttraumatic stress disorder, depression) were
informative and helpful and that they specifically enjoyed the general coping skills (e.g., mindfulness,
emotion regulation) that would be helpful even if one is not experiencing clinically significant levels of
mental health symptoms. Overall, the findings suggested that the usability of SC-Safe was successful
and it would be useful to examine the efficacy of this application.

Although the participants indicated that SC-Safe was discreet, additional precautions may be
needed to protect individuals if they experienced sexual assault in the context of intimate partner
violence. Given that experiencing sexual assault in the context of intimate partner violence decreases
the likelihood of engaging in follow-up services [10], it is imperative to address the service utilization
gap that exists with these individuals and the unique concerns that exist for safety.

5. Strengths and Limitations

The current study included a small sample of individuals to assess initial usability of SC-Safe.
Future work is needed to understand the post-SAMEFE healthcare needs of men, sexual and gender
minorities, and different racial/ethnic groups. Future work is also needed to assess if there are
differences in usability based on demographic characteristics and time since the most recent sexual
assault. It was not possible to examine differences in the current study due to the small sample size,
therefore, more work is needed. It is possible that individuals who experienced sexual assault within
days and weeks of the sexual assault may have different feedback than those who experienced the
sexual assault more than one year ago. Due to the high rates of sexual assault among those who
identify as LGBTQIA+ [54] or belong to a racial/ethnic minority group [55], it is important to consider
unique barriers to receiving healthcare among these underserved populations as well. For racial/ethnic
minority groups, societal (e.g., language, cultural values) and organizational (e.g., lack of insurance,
lack of documentation) barriers may even further limit access to several treatment options [56]. Among
the LGBTQIA+ individuals, stigma, reluctance to disclose sexual identity, and insufficient number of
culturally competent providers are significant treatment access barriers [57,58]. Prior to testing the
efficacy of SC-Safe, it is crucial to receive feedback from sexual, gender, racial, and ethnic minority
groups that are at high risk for sexual assault and that have additional barriers to accessing healthcare
services. This application did not assess for human trafficking risk, which would be beneficial to add
in future iterations of the application. Due to the many barriers to seeking services related to sexual
assault, as well as compounding barriers for sub-populations that are at high risk for experiencing
sexual assault, innovative approaches to service delivery, like SC-Safe are urgently needed, but further
testing within these populations is urgently needed. It would be helpful for future research to integrate
personalized insurance, medical costs, and applications for victim compensation to cover medically
related costs, if eligible, into SC-Safe.

Although we observed positive feedback on the usability of this intervention, results are
preliminary and further research is needed. It is typical for interviewers to be present during
usability testing; however, it is possible that the presence of the researcher may have inhibited
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participants’ responses. Therefore, it may be useful to assess usability when there is no researcher
present through self-report as well. Future research will include a more in-depth analysis of usability
questionnaires, however, at the current stage of this program development we were interested in
receiving more open-ended feedback to inform the second iteration of the program. Usability findings
do not provide any indication of efficacy. Although evidence-based practices were integrated into
SC-Safe, more work is needed to determine the efficacy of the application. Despite this, the strength of
this study lies in the use of multiple evaluative methods to assess for usability, a needed first step in
intervention development. Interviews from both individuals who received a SAMFE and providers
who frequently work with this population allowed for rich feedback from multiple perspectives.
In particular, quantitative results were based on perspectives from providers working in advocacy,
behavioral health, the judicial system, and law enforcement, which suggest various disciplines involved
in sexual assault response services support the need for future implementation of the intervention.
Additionally, feedback from individuals who have experienced sexual assault will allow us to modify
the intervention to more directly assess concerns following sexual assault.

6. Conclusions

The current study assessed the initial usability of SC-Safe and findings suggest that the application
is usable and fit for future effectiveness testing, filling an important gap in treatment for individuals
who experience sexual assault. Future work should assess the efficacy of SC-Safe among a diverse
group of individuals who experienced recent sexual assault prior to disseminating this intervention
to the general population. Although SC-Safe was created initially for individuals who experienced
sexual assault within the state of South Carolina, this application has the potential to address the gap of
post-sexual assault healthcare needs of individuals who experience recent sexual assault nationwide.
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