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Abstract: Introduction: Domestic violence is a threat to human dignity and public health. Mounting
evidence shows that domestic violence erodes personal and public health, spawning issues such as
lifelong mental health challenges. To further compound the situation, COVID-19 and societies’ poor
response to the pandemic have not only worsened the domestic violence crisis but also disrupted
mental health services for domestic violence victims. While technology-based health solutions can
overcome physical constraints posed by the pandemic and offer timely support to address domestic
violence victims’ mental health issues, there is a dearth of research in the literature. To bridge the
research gap, in this study, we aim to examine technology-based mental health solutions for domestic
violence victims amid COVID-19. Methods: A literature review was conducted to examine solutions
that domestic violence victims can utilize to safeguard and improve their mental health amid COVID-
19. Databases including PubMed, PsycINFO, and Scopus were utilized for the literature search. The
search was focused on four themes: domestic violence, mental health, technology-based interventions,
and COVID-19. A reverse search of pertinent references was conducted in Google Scholar. The social
ecological model was utilized to systematically structure the review findings. Results: The findings
show that a wide array of technology-based solutions has been proposed to address mental health
challenges faced by domestic violence victims amid COVID-19. However, none of these proposals is
based on empirical evidence amid COVID-19. In terms of social and ecological levels of influence,
most of the interventions were developed on the individual level, as opposed to the community level
or social level, effectively placing the healthcare responsibility on the victims rather than government
and health officials. Furthermore, most of the articles failed to address risks associated with utilizing
technology-based interventions (e.g., privacy issues) or navigating the online environment (e.g.,
cyberstalking). Conclusion: Overall, our findings highlight the need for greater research endeavors
on the research topic. Although technology-based interventions have great potential in resolving
domestic violence victims’ mental health issues, risks associated with these health solutions should
be comprehensively acknowledged and addressed.
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1. Introduction

Domestic violence erodes humanity and global solidarity. Domestic violence or vio-
lence against women can be understood as “any act of gender-based violence that results
in, or is likely to result in, physical, sexual, or mental harm or suffering to women, includ-
ing threats of such acts, coercion or arbitrary deprivation of liberty, whether occurring in
public or in private life” [1]. It is important to note that domestic violence can happen to
both men and women, especially for people who face pronounced disadvantages, such
as racial/ethnic or sexual minorities [2—4]. That said, to avoid issues such as overgenera-
tion and in light of the high prevalence of domestic violence among women compared to
men [3], in this paper, we focused solely on female domestic violence victims. Research
conducted by the World Health Organization shows that approximately one in every three
women aged 15-49 years is or will become a domestic violence victim [5]. Situations might
be considerably worse in low- and middle-income countries [6]. In Colombia, for instance,
analyzing data from 2001 to 2009, researchers found that, on average, 54,440 women per
year, 149 per day, 6 per hour, or 1 woman every 10 min suffer from sexual violence [7].
These dire statistics could result in grim public health consequences. Mounting evidence
shows that domestic violence could exert severe and oftentimes lifelong damage to personal
and public health, ranging from anxiety, depression, insomnia, and post-traumatic stress
disorders (PTSD) to suicide [8-11].

COVID-19, along with its resultant crises, has further compounded the situation. A
study on 751 women in Tunisia, for instance, shows that reported violence against women
rose from 4.4% to 14.8% amid an early COVID-19 lockdown [12]. Worrisome trends have
also been confirmed in countries such as the United States (U.S.); data from 36 police and
66 sheriff’s departments across the country show that amid the pandemic, domestic violence
cases are on the rise as people retreat to shelters [13]. Analyzing 4618 police reports from the
Chicago Police Department, researchers further found that during pandemic lockdowns,
domestic violence cases were 64% more likely to happen at residential locations compared
to other places [14]. To make situations even more complex, unintended consequences
of the COVID-19 pandemic have also been seen in the disruption of healthcare services
for domestic violence victims. Ranging from the need for COVID-19 testing and tracing,
infections, hospitalizations, and treatments to deaths, the pandemic has forced many
nations to allocate most, if not all, resources to address medical emergencies associated
with COVID-19, effectively leaving many non-COVID-19-related medical needs, such
as mental health services for domestic violence victims, in limbo [15]. By interviewing
health departments across the U.S., researchers further found that at least 220 departments
had either temporarily or permanently cancelled their non-COVID-related public health
services, directly causing a spike in reports of abuses [16].

One way to lessen the impact of COVID-19 and its subsequent medical resource
crises on vulnerable populations, such as domestic violence victims, is via finding of
alternative health solutions, such as technology-based interventions, that can be accessed
virtually without relying on strained healthcare resources. Technology-based interventions
can be understood as “the use of technology to design, develop, and/or deliver health
promotion contents and strategies that aim to induce or improve positive physical or
psychological health outcomes” in victims [17]. Previous evidence shows that compared
to other low-scale or low-intensity in-person solutions (e.g., single counseling sessions
with a physician), technology-based mental health interventions perform similarly or even
better in improving domestic violence victims” health outcomes [18-22]. For instance, in
a randomized controlled trial on interventions with the same content but delivered to
the victims differently, i.e., in-person compared to online, findings showed that online-
delivered interventions induced greater improvements in domestic violence victims’ mental
health [18]. However, although useful insights are available, little is known about the state-
of-the-art development of technology-based mental health interventions for domestic
violence victims amid the pandemic. Thus, to bridge the research gap, in this study, we aim
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to identify technology-based mental health solutions for domestic violence victims amid
COVID-19.

2. Materials and Methods

A literature review was conducted to examine technology-based solutions that do-
mestic violence victims can utilize to safeguard and improve their mental health amid
COVID-19. In the context of this study, technology-based solutions are defined as the use
of technology to design, develop, and deliver programs and/or strategies that could help
improve domestic violence victims’ mental health and wellbeing [23]. In other words, in
contrast to in-person interventions, technology-based solutions do not require domestic
violence victims’ physical presence to receive and utilize the interventions. Databases in-
cluding PubMed, PsycINFO, and Scopus were utilized for the literature search. The search
was focused on four themes: domestic violence, mental health, technology-based interven-
tions, and COVID-19. An example search query applied to PubMed can be found in Table 1.
A reverse search of pertinent references was conducted in Google Scholar. To ensure the
review included the most updated insights in the analysis, validated news reports were
also examined. The search was confined to articles published in English between 11 March
2020 and 17 October 2021. The inclusion criteria are listed in Table 2. Articles were excluded
if they were (1) not published in English, (2) not focused on the COVID-19 pandemic, (3)
not conducted in the context of domestic violence, (4) not focused on technology-based
interventions, or (5) not offering practical insights into mental health solutions.

Table 1. Example PubMed search terms.

Theme

Search String

Domestic violence
Mental health

Technology-based
interventions

COVID-19

“domestic violence” [MeSH] OR “domestic violence” [TTAB] OR “intimate partner violence” [MeSH] OR
“intimate partner violence” [TIAB] OR “domestic violence” OR “intimate partner violence” OR “violence

against women” OR “violence against woman”

“mental health” [MeSH] OR “mental health” [TIAB] OR “mental wellbeing” OR “mental well-being” OR

“psychological health” OR “psychological wellbeing” OR “psychological well-being”

“technology” [MeSH] OR “technology” [TIAB] OR “eHealth” [TIAB] OR “telemedicine” [MeSH] OR
“telemedicine” [TIAB] OR “tele-medicine” [MeSH] OR “tele-medicine” [TIAB] OR “telehealth” [TIAB] OR
“tele-health” [TIAB] OR “connected health” [TIAB] OR “digital health” [TIAB] OR “mHealth” [TIAB] OR

“mobile health” [TIAB]

“COVID-19” [MeSH] OR “COVID-19” [TIAB] OR “SAS-CoV-2” OR “coronavirus disease 2019”

Table 2. Selection criteria.

Category Inclusion Criteria
Language English
Focus Provide insights on technology-based mental health interventions for domestic
violence victims
Scope Published within the context of COVID-19

The Social Ecological Model

The social ecological model was adapted and utilized to theoretically and systemati-
cally structure the review findings. The model posits that personal and public behaviors are
often impacted by a confluence of social interactions that can be categorized into five levels
of influences: intrapersonal, interpersonal, community, organizational, and social [19]. As
behavioral sciences evolve, many iterations of the model have been developed [24], largely
rooted in the need to address the unique characteristics of individual research contexts
(e.g., the influence of the pandemic [25]). In this study, we adapted the original social
ecological model to better shed light on our research question. Overall, we tailored the
social ecological model’s levels of influences into three levels: individual, community, and
society (Figure 1). This categorization was developed in line with the literature, which
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often places the responsibility of domestic violence as well as the subsequent personal
health and safety protection on individual victims or abusers (e.g., women'’s ability to leave
an abusive relationship [26]), the larger community (e.g., the influence of social support
on victims” wellbeing [27]), or societal influences, such as social norms or policies (e.g.,
examine domestic violence in light of gender equality [28]).

Social
Community

Organizational

}

Who shoulders the responsibility of addressing victims' mental health issues?

|
l l l

Individual

Community Society

Eg, mHealth interventions Eg, Online mental health Eg, Mental health
like I-DECIDE awareness campaigns policies/mandates

Figure 1. A schematic representation of the modified social ecological model.

3. Results

A total of nine articles met the selection criteria [29-35] and were subsequently ana-
lyzed to shed light on the research question. Overall, a wide array of technology-based
solutions was proposed to address mental health challenges faced by domestic violence
victims amid COVID-19, ranging from mHealth self-help tools (e.g., -DECIDE), online-
delivered psychotherapeutic care, and web-based training for healthcare professionals
to digital “Doctors Without Borders” services that could provide timely and/or tailored
solutions to victims [29-35]. However, it is important to note that all of these solutions
are conceptual proposals, observational evidence, and/or insights from previous non-
pandemic-related research, as opposed to programs empirically evaluated amid COVID-19
(e.g., randomized controlled trials). This finding is in line with pre-COVID-19 systematic
review findings, which show that there is an imbalance in terms of types of technology-
based interventions available to domestic violence victims. For instance, analyzing mobile
apps tailored to address domestic violence, researchers found that most of the available
apps were targeted one-time solutions (i.e., “emergency” and “avoiding” apps), as opposed
to long-term interventions (i.e., “supporting”, “reporting and evidence-building”, and
“educating” apps) [36].

When viewing the results via the theoretical lens of the social ecological model, our
findings show that most of the interventions were individual-oriented, as opposed to
community- or social-level solutions. In other words, although domestic violence is a direct
result of abuse and/or assault caused by perpetrators, catalyzed by society’s lack of ability
to protect its most vulnerable members, the responsibility of addressing victims” mental
health challenges is largely placed on the victims themselves. Furthermore, most of the
articles failed to address the risks associated with utilizing technology-based interventions
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(e.g., privacy issues) or navigating the online environment (e.g., cyberstalking). In the
following section, we will discuss these findings in greater detail.

4. Discussion

Domestic violence is a social malaise that jeopardizes humanity and global solidarity.
COVID-19 and the ensuing avalanche of crises, ranging from healthcare delivery issues
to medical resource shortages, have further exacerbated the challenges faced by domestic
violence victims [29]. However, not all hope is lost; compared to in-person solutions,
technology-based interventions can be delivered remotely and virtually, effectively by-
passing some of the most debilitating barriers introduced by COVID-19 [17,37]. Although
COVID-19 has worsened the scale and severity of domestic violence [13,38—40], as seen
across the pandemic continuum, due to limitations such as physical distancing mandates
and lockdown measures, many in-person interventions that were available to domestic
violence victims may have been adversely interrupted (e.g., service suspension) [41-43].
This, along with the fact that technology-based interventions could offer some victims
much-needed anonymity and convenience [29], makes technology-based mental health
interventions of particular importance amid the pandemic. In this study, we set out to
examine technology-based mental health solutions for domestic violence victims amid
COVID-19. Overall, the findings of our study highlight both the benefits and the risks
associated with leveraging technological opportunities in addressing domestic violence
victims” mental health challenges amid COVID-19.

4.1. Benefits of Technology-Based Interventions

One key finding of our study is that a wide array of technology-based solutions has
been proposed by researchers around the world to address mental health challenges faced
by domestic violence victims amid COVID-19. Overall, technology-based interventions,
compared to non-technology-based interventions, can provide a wider array of advantages
to end users, such as greater accessibility (e.g., no need for physical transportation; can
be accessed via smartphone, computer, etc.), affordability (e.g., lower cost), availability
(e.g., 24/7 access and tailored health solutions), and anonymity (e.g., no need for in-person
interactions) [37,44—46]. These advantages might be particularly pertinent to domestic vio-
lence victims who face pronounced mental health issues, as both health threats—domestic
violence and mental health—might be challenging to communicate in person [47].

Traditionally, domestic violence victims can only report their abuse in person or via
hotlines, whereas with the help of technology-based interventions, women can capitalize
on a wide range of digital tools and online platforms to seek help. Evidence shows that
compared to in-person sessions, teleconferences are preferred by domestic violence victims,
largely because they “provided a level of control and distance” [48]. This, in turn, can give
victims greater freedom in choosing the mental health solutions that are in line with their
needs and preferences. Perhaps most importantly, these technology-based interventions
give some people access to mental health support who otherwise would not have the
opportunity. For instance, many international health and non-profit organizations offer
domestic violence victims up-to-date mental health solutions in multiple languages to
help such vulnerable communities better cope with pandemic-related stress and beyond
(e.g., [49]). This means that when needed, victims have a wide range of access to interven-
tion materials to select from at their own discretion. When high-speed Internet is easily
accessible, victims can also utilize tools including smartphone applications (apps), such
as I-DECIDE, along with other apps (e.g., WhatsApp or WeChat) and health technologies
(e.g., TikTok) to further care for their mental health. However, it is important to note that
although seeking information and help via technology-based interventions holds great
promise, Herculean tasks are also present for health officials and technologists to ensure
that optimal benefits can be delivered via these health solutions. There is also reasonable
doubt in terms of whether technology-based solutions can replace more intensive and inter-
active in-person solutions. This concern is particularly salient in light of the possibility that
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some people may suffer from mental issues that prevent them from using technology-based
solutions, owing to reasons such as paranoiac tendencies and/or fear of technology (e.g.,
cyber paranoia) [50-52].

4.2. Risks Associated with Technology-Based Interventions

It is important to highlight that one of the key findings of the current study is that
most interventions place the help-seeking responsibility on the victims (i.e., individual
level) rather than the larger community (i.e., community level) or societal changes (i.e.,
social level). In other words, even though domestic violence victims may face a number
of challenges above and beyond their mental health issues, they are often expected to
initiate the help-seeking actions, have the knowhow to safely navigate the ever-changing
technological environment, and possess the capabilities to protect themselves from potential
intended and unintended harms that might occur during the process. Essentially, these
expectations put the responsibilities of technologists, health officials, and government
personnel squarely and simultaneously on the shoulder of the victims, potentially further
worsening domestic violence victims’ mental health status, as many technological issues
(e.g., cybercrimes) could be extremely difficult to tackle [53-55]. Furthermore, as technology
advances, ranging from artificial intelligence to sixth-generation technologies (e.g., [56]),
it might become increasingly difficult for domestic violence victims with poor eHealth
literacy to fully understand and appreciate the content and consequences of technology-
based interventions [57,58].

It is important to note that although the cybersphere could be an inclusive and in-
teractive environment for mental health intervention development and distribution, it
is often haunted by issues ranging from high dependence on basic infrastructure (e.g.,
broadband access) and cybercrimes (e.g., cyberbullying and cyberstalking) to social media
addiction [59-63]. Studies found that privacy and security issues inherent to technological
devices and platforms could influence victims” appreciation and utilization of technology-
based mental health interventions [62], not to mention that in cybersphere, damage related
to privacy and data-handling breaches could be extremely difficult to estimate and/or
contain. Analyzing 36 top-ranked mobile apps for depression and smoking cessation, re-
searchers found that although approximately 80% of them (29 apps) transmitted user data
to companies such as Facebook or Google, only around 41% of them (12 apps) disclosed
this practice [64]. Considering the labyrinth of services and devices these two companies
hold, it is possible that neither the researchers nor the users will truly comprehend how the
data are utilized and by how many sectors.

Recurring evidence also shows that digital addiction, such as social media addiction,
could also pose harm to individuals’ mental and physical health, especially vulnerable
people, including young adults [65]. Similar to the issue of too much usage, there is also the
problem of not having enough access. Partially influenced by poor availability of systematic
support, high-speed Internet, and technological devices, research shows that there is a
pronounced lack of representation of marginalized and underserved populations (e.g., racial
minorities) in mental health technology services [66]. Although digital health solutions are
becoming ever-increasingly available, policies that could safeguard their quality to protect
the public’s rights and safety are either lax or lagging [67]. Furthermore, legislative hurdles
may also hinder victims” access to quality mental health services via technology-based
means. As of October 2021, only twenty-three states in the U.S. have effectively signed on
to the Psychology Interjurisdictional Compact (PSYPACT), an agreement that allows cross-
state telepsychology services among licensed psychologists [68]—although promising, a far
cry from the possibility of having a digital “Doctors Without Borders” system for domestic
violence victims [29].

These combined insights suggest that greater governmental support and oversight
is needed to ensure the healthy development of technology-based interventions for do-
mestic violence victims. Considering that domestic violence victims often live with their
abusers [69], advanced technological solutions, such as Al-enabled facial recognition, can
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be integrated into various interventions to ensure the content can only be accessed by the
victims. Researchers could also use Al technologies, such as natural language processing,
to analyze electronic health records to potentially identify victims’ susceptibility to mental
health issues before such issues become chronic or permanent [70,71]. Furthermore, by
studying large corpora of texts, such as Facebook/Weibo posts, natural language processing
technologies could also help government and health officials identify trends, patterns, and
incidents of violence and /or mental health emergencies in a timely manner [72,73]. Overall,
in light of the capricious nature of COVID-19, it is imperative for government and health
officials to apply useful lessons derived from our study, such as taking a proactive and
practical yet panoramic approach to developing and deploying technology-based mental
health solutions to domestic violence victims, weighing both the pros and cons of such
interventions prior to distribution so that optimal intended outcomes can be achieved
without causing unintended harms.

4.3. The Pronounced Need for More Rigorous Technology-Based Interventions

One alarming finding identified in our investigation is the lack of technology-based
interventions that aim to deliver long-term psychotherapy services to domestic violence
victims who could be suffering from deep-seated mental health issues [36]. What makes
this finding particularly problematic centers on the nature of mental health disorders. It
has been long established that, different from acute and symptomatic ailments, mental
health issues are often chronic in nature and can be difficult to address [9,74,75]. However,
as seen in the results of this study, there is a noticeable lack of long-term technology-based
mental health solutions that go beyond one-time or short-term interventions—solutions
that could help domestic violence victims better cope with their mental health challenges
in a meaningful and sustainable manner. In other words, although technologies can be
substantially versatile in providing diverse and timely mental health solutions [23], in
the context of mental health solutions for domestic violence victims, they are oftentimes
unimaginably utilized to create small-scale and/or low-intensity interventions. This is
counterintuitive, especially considering the potential of advanced technologies to address
people’s mental health issues (e.g., artificial-intelligence-enabled interventions) [76-78]
and the clusters of in-person psychotherapy programs that have already accumulated
in the literature and the real world [22,78]. In light of these findings, we call for greater
research input in developing more robust and rigorous (e.g., high-intensity and long-
term) technology-based interventions that can benefit domestic violence victims amid the
pandemic and in the long run.

4.4. Limitations

Although our study bridges important research gaps in the literature, it is not without
limitations. First, this is not a systematic review nor a meta-analysis, which means that our
research findings could be limited in their generalizability. The final sample included a
limited number of articles, which could further strain the implications of the findings. It is
also important to note that during our study process, we identified a salient issue related
to the risks associated with using technology and, perhaps most importantly, how it may
further expose domestic violence victims to additional threats from abusers and beyond. To
address this issue, in light of the suggestions the reviewers kindly shared with us, we have
decided to conduct a follow-up study to systematically investigate the potential downsides
to technology in the context of domestic violence research.

5. Conclusions

Domestic violence violates the fundamentals of humanity: safety, security, agency,
and, perhaps most importantly, dignity. COVID-19, along with its resultant crises, has
worsened the scale, scope, and severity of domestic violence worldwide. To address the
delivery and accessibility challenges caused by the pandemic and the subsequent mandates,
technology-based interventions, which could overcome the abovementioned obstacles,
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are gaining in popularity. Overall, the findings of our study highlight a pronounced
need for greater research endeavors to solve the issues identified. Although technology-
based interventions have substantial potential to resolve domestic violence victims’ mental
health issues, risks associated with such health solutions should be comprehensively
acknowledged and thoroughly addressed. For instance, future research could investigate
how policy-level support (e.g., increased research funding) can further enrich society’s
in-depth understanding, timely development, and victim-centered delivery of technology-
based mental health interventions for domestic violence victims.
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