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Abstract

Background: Responding to intimate partner violence (IPV) and its consequences is made complex by women’s
diverse needs, priorities and contexts. Tailored online IPV interventions that account for differences among women
have potential to reduce barriers to support and improve key outcomes.

Methods: Double blind randomized controlled trial of 462 Canadian adult women who experienced recent IPV
randomly were assigned to receive either a tailored, interactive online safety and health intervention (iCAN Plan 4
Safety) or a static, non-tailored version of this tool. Primary (depressive symptoms, PTSD symptoms) and secondary
(helpfulness of safety actions, confidence in safety planning, mastery, social support, experiences of coercive control,
and decisional conflict) outcomes were measured at baseline and 3, 6, and 12 months later via online surveys.
Generalized Estimating Equations were used to test for differences in outcomes by study arm. Differential effects of
the tailored intervention for 4 strata of women were examined using effect sizes. Exit survey process evaluation
data were analyzed using descriptive statistics, t-tests and conventional content analysis.

Results: Women in both tailored and non-tailored groups improved over time on primary outcomes of depression
(p < .001) and PTSD (p < .001) and on all secondary outcomes. Changes over time did not differ by study arm.
Women in both groups reported high levels of benefit, safety and accessibility of the online interventions, with low
risk of harm, although those completing the tailored intervention were more positive about fit and helpfulness.
Importantly, the tailored intervention had greater positive effects for 4 groups of women, those: with children under
18 living at home; reporting more severe violence; living in medium-sized and large urban centers; and not living
with a partner.

Conclusion: This trial extends evidence about the effectiveness of online safety and health interventions for
women experiencing IPV to Canadian women and provides a contextualized understanding about intervention
processes and effects useful for future refinement and scale up. The differential effects of the tailored intervention
found for specific subgroups support the importance of attending to diverse contexts and needs. iCAN is a
promising intervention that can complement resources available to Canadian women experiencing IPV.

Trial registration: Clinicaltrials.gov ID NCT02258841 (Prospectively Registered on Oct 2, 2014).
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Background
Intimate partner violence (IPV) is a complex public
health and human rights issue that affects 1 in 3 women
globally from all social, economic and cultural groups
[1]. The negative effects of IPV are broad and often
linked, impacting women’s safety, mental and physical
health, social relationships, economic situation, and par-
enting [2–7]. For example, the chronic stress of experi-
encing IPV has been found to erode women’s mental
health, with depression and PTSD being common, often
long-term, problems for women [8]; concurrently,
poorer mental health has been associated with other
challenges, including difficulty maintaining separation
from an abusive partner [9]. If, when and how women
seek help or attempt to deal with the violence and its ef-
fects is often a long-term process shaped by relationship
dynamics and diverse priorities, needs and conditions
[10–13]. As such, women in unsafe intimate relation-
ships are most likely to benefit from interventions that
consider the context and complexity of their lives and
that are personalized or tailored to their unique circum-
stances, priorities and needs. Importantly, evaluations of
‘complex’ interventions should examine more than ‘main
effects’ but should also assess differential impacts across
subgroups (attending to differences among women) and
explore who, how and why expected changes occur or
do not occur [14]. This approach is needed to develop a
contextualized understanding of intervention effective-
ness while producing insights useful for successful im-
plementation and scale up.
Relatively few interventions have been shown to im-

prove the safety, health or quality of life of women ex-
periencing IPV, although there is growing evidence that
some types of face-to-face interventions, including advo-
cacy and cognitive behavioural therapy, are effective with
some populations and/or under certain conditions [15–
17]. Interest in developing online interventions for women
experiencing IPV has recently emerged, in part, because of
their potential to be tailored and to reduce practical or
perceived barriers to assistance, such as lack of services, a
desire for privacy, or stigma [18]. Thus, online interven-
tions have potential to reduce inequities among women
who face the most substantial barriers to support, includ-
ing Indigenous, racialized and/or immigrant women, those
living in rural communities, and women with partners
other than men [19–21]. Effective e-health interventions
often integrate interaction, feedback and tailoring as key
features and exist in a number of areas, including mental
health, sexual health and smoking [22–24]. However, few
such interventions have been developed and tested among
women experiencing IPV. If effective, tailored online inter-
ventions could offer a relatively inexpensive strategy for
improving women’s awareness of their safety risks and op-
tions, and enhancing their sense of control, confidence,

and mental health – factors that are often eroded by IPV
but that are critical to women’s ability to lead safer, more
satisfying and productive lives [7].
This research is part of an international collaboration

of teams in the United States (US), New Zealand (NZ),
Australia and Canada testing country-specific versions of
an online intervention for women experiencing IPV in
randomized controlled trials employing similar methods
and outcomes [25–28]. Beginning with a foundational
online safety decision aid developed in the United States
[29], teams in NZ, Australia and Canada adapted and ex-
tended this intervention to fit with their particular con-
texts. Each team drew on additional theories, research
and stakeholder consultations to frame their adaptations
and selectively added new features. In developing the
Canadian version - iCAN Plan 4 Safety (iCAN), we drew
on principles of trauma- and violence-informed care
(TVIC) [30, 31] to prioritize women’s physical and emo-
tional safety, choice and control, and to emphasize inclu-
siveness, particularly for Canadian women who face
barriers to support, including those no longer living with
an abusive partner [26]. Drawing on substantial research
on the health effects of IPV [3, 32, 33], including our
own work [34–36], we added new strategies to explicitly
address aspects of women’s health and well-being, in-
cluding approaches for managing distressing mental and
physical health problems, and added a debriefing activity
at the end of the tool [26].
In trials completed in the US (IRIS) [37], NZ (I-SAFE)

[38] and Australia (I-DECIDE) [39], women in both
study arms (tailored online intervention, general infor-
mation) improved over time on most primary and sec-
ondary outcomes. However, between-group differences
were only found in the US-based IRIS study, where the
tailored intervention was more effective than general on-
line information in reducing decisional conflict after one
use of the tool and in increasing the use of helpful safety
actions over a 12-month period [37]. In each of these 3
studies, women reported that the tailored online inter-
vention was acceptable and helpful to them, with no evi-
dence of harms.
In New Zealand, I-SAFE was developed with the

intention of being inclusive and appropriate for both
Maori and non-Maori women [28]. Indeed, results of
the I-SAFE trial underscore the importance of consid-
ering the differential effects of these types of complex,
online interventions. Specifically, Maori women were
more likely to benefit from the tailored intervention
in terms of reductions in both depression and severity
of violence (primary outcomes), an important finding
given Maori women’s increased risk of violence com-
pared to the NZ population of women, and the con-
siderable barriers they face to obtaining support [38].
Like I-SAFE, we developed iCAN with an explicit aim
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of ensuring inclusiveness and fit for diverse groups of
women [26].

Objectives and hypotheses
The primary aim of this study was to test the effective-
ness of iCAN, an interactive, tailored, online safety and
health intervention on mental health and safety out-
comes of Canadian women experiencing IPV. We com-
pared the tailored, interactive intervention with a non-
tailored version that was brief and static. We hypothe-
sized that the tailored version would reduce symptoms
of depression and posttraumatic stress disorder (PTSD;
primary outcomes) and improve women’s confidence in
safety planning, mastery, safety behaviors, social support,
experiences of coercive control and decisional conflict
(secondary outcomes). These secondary outcomes are
linked directly to the content of the intervention and
understood to be mechanisms that could explain how
iCAN might improve women’s mental health.
Consistent with guidelines for testing complex interven-

tions [14], we also examined the differential effects of the
tailored and non-tailored versions for specific groups of
women identified a priori [26]. Furthermore, we con-
ducted a concurrent process evaluation, drawing on both
quantitative and qualitative data, to assess women’s per-
ceptions of use, acceptability, helpfulness and potential
harms of both versions in an effort to better understand
what might account for any intervention effects. As such,
the iCAN trial builds on and extends the approaches used
in the other trials by seeking to further contextualize and
explain the impacts of the online intervention, drawing on
a combination of subgroup analysis and a comprehensive
process evaluation. In this manuscript, we focus on the
analysis of primary and secondary outcomes by study arm
and the subgroup analyses. We briefly present selected
findings from the process evaluation based on the exit sur-
vey data in order to contextualize these results. However,
analysis of the qualitative interview data is presented in
detail elsewhere [40].

Method
Trial design
We conducted a double-blind, parallel, randomized con-
trolled trial (RCT) from October 2014 to January 2017.
Using 1:1 allocation, women were randomly assigned to
receive iCAN, an interactive, tailored online safety and
health intervention or a brief, static version that was not
tailored (i.e., not personalized). Given the heightened
risk of harm and poor health among women experien-
cing IPV, designing the trial to avoid further harms was
a priority. We intentionally selected a brief, non-tailored
version of the tailored intervention as the comparison
condition (rather than a true control) as a means of
promoting women’s safe participation in the study

(regardless of study arm), since providing basic informa-
tion about abuse and available services to support safety
planning is part of usual care and this information is
widely available to women online. The study protocol
(ClinicalTrials.gov identifier NCT02258841) was devel-
oped using CONSORT guidelines for RCTs [41] and
CONSORT e-health guidelines [42]. Ethics approval for
this study was obtained in July 2014 from the Institu-
tional Research Ethics Boards at the University of West-
ern Ontario, University of British Columbia, and
University of New Brunswick. Details of the study proto-
col are provided elsewhere [26].

Participant enrollment and randomization
Participation was open to adult (19 years or older),
English-speaking women living in 3 provinces (British
Columbia, Ontario, New Brunswick) who reported that
they had experienced IPV in the previous 6months.
Women who had separated from an abusive partner
were eligible if the separation had occurred in the previ-
ous 12months. To participate, women also needed a safe
computer to access the online intervention, a safe email
address to receive study information, and a secure mail-
ing address for receiving study honoraria. The power
analysis was based on baseline means and standard devi-
ations for depression and PTSD from the IRIS trial [37].
We planned to recruit a sample of 450 women (225 per
group), assuming 10% attrition and based on the ability
to detect a 15–20% difference in the primary outcomes
(depression and PTSD) across groups with statistical
power of 0.80 and alpha of 0.05.
Details of participant recruitment and enrollment can

be found elsewhere [26]. Briefly, participants were re-
cruited primarily using online advertisements, supple-
mented by flyers posted in community settings (such as
libraries) or through organizations or agencies serving
women. Potential participants were directed to the study
website for more information. Those who were inter-
ested in enrolling contacted a Research Assistant (RA)
using a toll-free telephone number for eligibility screen-
ing, verbal consent, and enrollment. To enroll eligible
women, RAs entered information about women’s safe
contact information into a secure online tracking data-
base. For each woman, this database automatically gen-
erated a unique study ID, randomized the participant to
group, and sent an email message containing a link to
the study Letter of Information and Consent, a user
name and password, a URL for the password-protected
online intervention to which she had been assigned, and
information about safe access to the website and how to
obtain technical support if needed.
To achieve balance in the sample across the study

sites, a stratified block randomization scheme was used
based on both the province of residence and whether
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the woman had children under 18 years living at home.
The randomization algorithm was pre-programmed into
the study tracking database by the study programmer
who had no contact with participants. Participants were
not informed of their group assignment. The research
team members other than the programmer (JC) and
statistician (NP), were blind to group assignment until
the final 12-month surveys had been completed.

Procedures
After enrollment, women used the URL and login cre-
dentials provided to them to confirm their consent, to
complete the study measures, and then access the online
intervention at their convenience and when they deemed
it was safe. Automated and manual messages from RAs
were sent at regular intervals to encourage completion
of the baseline measures until the 6-week enrollment
period closed. Those who completed the baseline survey
were sent reminder messages to complete 3-, 6- and 12-
month follow up surveys at regular intervals until the
survey was completed or the 6-week time frame for
completion ended. Participants were provided honoraria
(mailed or electronic gift cards) when completing up to
4 surveys, with the amount increasing incrementally at
each time point ($20, $30, $40, $50). The assigned online
intervention was available to women for the full 12-
month period of the trial. Recruitment opened in Octo-
ber 2014 and was completed in December 2015.
At the end of the 12-month survey, participants re-

ceived a brief exit survey asking for feedback on accept-
ability, safety, harms and helpfulness of the online
intervention they completed. They were also asked about
their interest in completing a qualitative telephone inter-
view about their experiences of the intervention and the
study. The trial ended when the last 12-month survey
had been completed in January 2017. In a separate
phase, in-depth qualitative telephone interviews with a
trained RA or investigator were conducted with a sub-
sample of 52 women and completed in April 2017, the
results of which are reported elsewhere [40].
Women’s safety was prioritized in designing all aspects

of this study [26]. The websites housing the surveys and
interventions were designed with quick escape buttons
and information about how to access the sites in private
mode. Research staff received training in safety assess-
ment and referral and use of a standard safety protocol
to guide all interactions with participants. The language
and content of surveys and the interventions were care-
fully drafted to increase women’s comfort and emotional
safety and to convey inclusiveness for participants of di-
verse backgrounds and varied types of relationships. An
independent Data Safety Monitoring Committee met ap-
proximately every 6 months to review safety outcomes.

Interventions
For detailed descriptions of the tailored and non-tailored
interventions, see the protocol [26]. Key features of each
intervention are summarized and compared in Table 1.
Briefly, in both study arms, women were initially asked
to respond to background questions about their demo-
graphic characteristics, living situations and their plans
for their relationship with the abusive partner (i.e., plan-
ning to stay, leave, remain separated, return to partner
or unsure). In the tailored intervention group, women
engaged in interactive activities designed to increase
their awareness of safety risks and reflect on their plans
for their relationships and priorities. They completed the
Danger Assessment tool [43] and received immediate
feedback on their level of risk. Next, they rated the rela-
tive importance of 5 factors (i.e. safety concerns, child
well-being, health and well-being, having resources, feel-
ings for partner, organized in pairs) in making decisions
about their unsafe relationship; a graph showing the
ranked importance of these priorities was presented to
the woman (based on her ratings), along with sugges-
tions for strategies that fit with her top priority. Finally,
each woman was provided with a personalized detailed
action plan of strategies and resources for addressing
their safety and health concerns based on responses to
background questions and activities, with the option to
modify and further personalize the plan if they wished.
Messages were carefully written to acknowledge and
respect differences among women, and to encourage
women to use the information provided in ways that
were right for them. In contrast, women in the non-
tailored group received general (static) information
about the importance of considering priorities when
making decisions along with risk factors for IPV; they
were provided with a brief standardized action plan fo-
cusing on emergency safety planning and child safety
strategies and resources only, with no opportunity to
modify or personalize the plan. At the end of the online
intervention, women in both groups received standard-
ized debriefing information about symptoms of a stress
reaction and strategies to manage these.

Outcomes
Primary and secondary outcomes were assessed at base-
line (pre-intervention) and 3, 6 and 12months later via
online surveys that women completed when they first
opened the link to their assigned intervention website
(tailored and non-tailored). One outcome, decisional
conflict, was measured twice (at baseline and immedi-
ately post-intervention).

Primary outcomes
Depressive Symptoms were measured using the total score
on the Center for Epidemiologic Studies Depression Scale,
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Revised (CESD-R) [44], a 20-item self-report measure of
symptoms reflective of the DSM-V criteria for depression.
Women rated their symptom frequency in the past week
on a 4-point scale (1 = rarely or none of the time to 4 =
most of the time), with responses summed produce total
scores (range 0–60). Scores ≥22 are consistent with signifi-
cant clinical depression, while scores between 16 and 21
are consistent with mild to moderate symptomology.
Cronbach’s alpha reliability was 0.95 in this sample. PTSD
symptomology was measured using the total score on the
PTSD checklist, Civilian Version (PCL-C), a 17-item self-
report measure designed to assess PTSD symptomology in
community samples [45]. Women indicated how much
they had been bothered by each symptom over the past
month using a 5-point (1–5) scale, ranging from 1 (not at
all) to 5 (extremely). Total summed scores range from 17
to 85, with a higher score indicating greater symptomatol-
ogy. Cronbach’s alpha reliability was 0.93 in this sample.

Secondary outcomes
Decisional Conflict was measured using an adapted 13-
item version of the low literacy Decisional Conflict Scale
(DCS) [46]. The DCS assessed women’s perspectives of
the advantages and disadvantages of safety planning de-
cisions with four subscales: information, values clarity,
support, and uncertainty [47]. Summed scores reflect
higher levels of Decisional Conflict [46]. Cronbach’s
alpha was 0.87 for the total score in this sample. Helpful-
ness of Safety Actions was measured using 22 items
adapted from several sources [48, 49]. Women indicated
whether they had used each safety action in the previous
12months (yes/no) and, if used, how helpful this strat-
egy was in dealing with the violence (on a 5-point scale
ranging from ‘not at all helpful’ to ‘very helpful’). A total
score is the mean helpfulness across the items (Cron-
bach’s alpha = 0.75). Mastery, a person’s perception of
the degree of control they have in their lives, was mea-
sured using Pearlin’s 7-item Mastery Scale (Cronbach’s
alpha = 0.84). Total scores are created by summing

responses to all items such that higher scores reflect
greater mastery [50–52]. Self-efficacy for Safety Planning
was measured using visual analogue scales (VAS) devel-
oped for this study. Women rated their confidence in
making a safety plan for themselves on a 100 mm hori-
zontal line, with anchors of ‘not at all confident’ and
‘completely confident”. Women with children rated their
confidence in making a safety plan for their children on
a second scale with the same format. VAS scores were
recorded by the website as the distance in mm from the
left anchor (0) to the location of the mark on the line
(range 0 to 100). Higher scores reflect greater self-
efficacy for safety planning. Social Support was measured
using a 5-item version of the Medical Outcomes Study
Social Support Survey (MOS-SSS) that assesses per-
ceived availability of emotional, informational, and in-
strumental support (Cronbach’s alpha = 0.86). Items are
rated on a 5-point Likert-type scale, ranging from 1
(none of the time) to 5 (all of the time). Total summed
scores are computed, with higher scores suggestive of
greater perceived support [53]. Experiences of Coercive
Control were measured on the 10-item Women’s Experi-
ences with Battering (WEB) Scale [54]. Women rated
their agreement with each item on a 6-point Likert scale,
ranging from 1 (Strongly agree) to 6 (Strongly disagree).
Higher total summed scores reflect greater current im-
pacts of coercive and controlling behavior on the woman
(Cronbach’s alpha =0.87).

Moderators
IPV severity was measured using the 30-item Composite
Abuse Scale (CAS) [55]. Women rated the frequency of
each abusive act experienced from a partner in the pre-
vious 12months on a 6-point scale ranging from ‘never’
(0) to ‘daily’ (5). In this study, the 3 sexual abuse items
were modified to make them more consistent with
current theory and measurement approaches in the field
[56]. Using established cut scores, women’s responses
can be categorized as positive or negative for 4 types of

Table 1 Active Components of the Tailored and Non-Tailored Online Interventions

Component Intervention

Tailored Intervention Non-Tailored

Priorities • Interactive priorities exercise
• Personalized feedback about the woman’s ‘top’ priority’ and recommendations for
related information in the action plan

• Brief statement about the importance of
women’s priorities to decision-making

Risk
Assessment

• Completion of the Danger Assessment Calendar and Questions with personalized
feedback

• Brief general information about risk factors for
IPV

Action Plan • 54 Strategies organized in 8 categories
• Resources (contact information for services or helpful websites) associated with most
strategies

• Specific strategies recommended based on the woman’s responses to background
questions and results of priority exercise and risk assessment;

• Woman can modify the plan as she chooses

• 10 strategies focussed on emergency safety
planning;

• Selected resources provided for crisis services
only

• No recommendations based on the woman’s
situation;

• No opportunity to modify the plan
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abuse: physical abuse, emotional abuse, harassment, se-
vere combined abuse. A total summed score can also be
computed, where higher scores indicate more severe
abuse [57]. Cronbach’s alpha was 0.95 for the total score
in this sample. Partner Status was measured using
women’s reports of whether they were living with their
abusive partner (yes, no). Whether women had children
under the age of 18 living at home (yes/no) was asked on
the baseline survey. Geographic Location was assigned
by classifying women’s reports of their community of
residence into 3 different types of population centers
[58]: large population center (large urban center with a
population of 1 million or more), medium population
center (medium-sized city, population 30,000 to 999,
999), small population center and/or rural area (popula-
tion less than 29,999).

Process evaluation indicators
In the 12-month exit survey, women were asked to rate
the acceptability, safety and helpfulness of the online
tool using 5-point response options ranging from
‘strongly disagree’ (1) to ‘strongly agree’ (5). Items were
drawn from previous studies of IPV interventions [59,
60] and from a version of the Preparation for Decision-
Making Scale [61] where women were asked to report
on the helpfulness of the online interventions in sup-
porting their efforts to deal with the violence. An open
text box was provided to collect any additional com-
ments women wished to share about their participation
in the study.

Data analysis
Examination of outcomes by study arm
The effectiveness of the intervention was assessed by
comparing the tailored and non-tailored groups on
changes in primary and secondary outcomes, between
the baseline and 3, 6, and 12 months later, using intent-
to-treat principles with Generalized Estimating Equa-
tions (GEE). Separate analyses were conducted for each
outcome. The parameter of interest was the group (tai-
lored vs. non-tailored) by time interaction, which, if sig-
nificant, means that change over time differs for tailored
and non-tailored groups. The overall effect sizes, for spe-
cific outcomes, of the tailored intervention were esti-
mated using Cohen’s d.

Analysis of differential intervention effects
We tested for differences in the intervention effects for 4
specific subgroups of women identified using baseline
data for: partner status (living with or separately from
the partner), whether women had children under the age
of 18 living at home (yes/no), severity of IPV (more/less
severe, using the median score on the Composite Abuse
Scale), geographic location (large urban center, medium-

size city, small population center/rural areas). We
planned to examine group differences based on Indigen-
ous identification (yes/no) but the number of Indigenous
participants (n = 62, 13.4%) was too small. Given that
these subgroup analyses are not fully powered, we have
interpreted differences in effects sizes (Cohen’s d) across
the specific subgroups rather than rely on statistical
significance.

Process evaluation
Descriptive statistics were used to summarize responses
to each item and t-tests used to compare women’s rat-
ings of the online intervention by group (tailored, non-
tailored). Optional open-ended comments from the 12
month exit survey were summarized using conventional
content analysis techniques [62].

Results
Of the 1069 women who contacted the study for infor-
mation about participation, 424 (39.6%) could not be
reached to assess them for eligibility. In total, 645
women were assessed for eligibility; of these, 535 (83.0%)
were deemed eligible, while 110 women were ineligible,
largely (n = 90) because they had been separated from
their abusive partner for more than 12months (See
Fig. 1). In all, 531 women (99.3% of those eligible) con-
sented to participate and were randomized to either the
tailored (n = 267) or non-tailored intervention (n = 264).
Overall, 84.6% (N = 231) of participants in the tailored
group and 86.5% (N = 231) in the non-tailored group
completed the baseline survey and were included in the
analysis (N = 462). Retention was 89.6, 87.0, and 87.0%
at 3-, 6-, and 12-months, respectively for the tailored
group. In the non-tailored group, retention was 91.8,
91.3, and 90.5% at 3-, 6-, and 12-months, respectively.
Attrition across all time points was small and largely due
to losing contact with women. No serious adverse events
were identified in the conduct of this trial.
Table 2 presents the sample characteristics. The aver-

age age of participants was 34.61 years with the majority
(70.1%) completing at least some post-secondary school.
Almost half (47.0%) reported finding it very or extremely
difficult to live on their current income, while another
46.5% found it somewhat difficult or difficult to live on
their current income, despite 49.9% of participants being
employed. Thirteen percent of participants identified as
Indigenous and 47.8% had children under 18 years old
living at home. Nearly half (48.9%) resided in a large
urban center, 27.5% in a medium-size city, and 23.6% in
a rural area or small town. All but 20 women identified
their partner as a man and most (72.3%) were not living
with their abusive partner when they entered the study.
Women’s plans for their abusive relationship varied:
while half (51.3%) had ended the relationship and
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planned to stay separated, the next largest group (27.7%)
were unsure about their plans. Of those who had separated
from their partners, the average time since separating was

less than 5months. The level of abuse experienced by par-
ticipants in the 6months prior to the baseline survey was
substantial with 82.5% experiencing severe combined abuse.

Fig. 1 Consort Diagram. 1 Total does not equal 110 as some women were ineligible for more than 1 reason. 2 “Completed online tool” is defined
as working through the tool including the final debriefing page. Stopping at any time before this point is defined as ‘not completing’ the
online tool
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Table 2 Sample Characteristics by Intervention Group at Baseline

Total N = 462 Non-Tailored N = 231 Tailored N = 231

n M (SD) n M (SD) n M (SD) pd

Age 414 34.61 (10.7) 208 34.39 (10.6) 206 34.84 (10.8) .669

Months separated from partner (baseline) 266 4.77 (3.47) 129 5.01 (3.55) 137 4.55 (3.39) .456

n % n % n % p

Education .287

No secondary school diploma 56 11.7 27 11.7 29 12.5 –

Secondary school diploma 82 17.7 35 15.2 47 20.3 –

Some post-secondary 148 32.0 72 31.2 76 32.9 –

Completed post-secondary 176 38.1 97 42.0 79 34.2 –

Employment .646

Employed Full-Time 113 24.5 54 23.4 59 25.5 –

Employed Part-Time 116 25.1 62 26.8 54 23.4

Unemployed 231 50.0 113 48.9 118 51.1 –

Missing 2 0.4 2 0.9 0 0 –

Difficulty Living on Current Income .586

Not at all difficult 30 6.5 16 6.9 14 6.1

Somewhat difficult/difficult 215 46.5 112 48.5 103 44.6

Very/extremely difficult 217 47.0 103 44.6 114 49.4

Indigenous Identity .757

No 397 85.9 199 86.1 198 85.7

Yes 62 13.4 31 13.4 31 13.4

Missing 3 0.6 1 0.4 2 0.9

Children < 18 years of age living at home .514

No 241 52.2 117 50.6 124 53.7

Yes 221 47.8 114 49.4 107 46.3

Community of Residence .420

Rural community or small town 109 23.6 52 22.5 57 24.7

Med-Sized City 127 27.5 59 25.5 68 29.4

Large Urban Center 226 48.9 120 51.9 106 45.9

Partner’s Gender .264

Man 442 95.7 223 96.5 219 94.8

Other than mana 20 4.3 8 3.4 12 5.2

Living with Abusive partner .676

Nob 334 72.3 165 71.4 169 73.2

Yes 126 27.3 65 28.1 61 26.4

Missing 2 0.4 1 0.4 1 0.4

Plan for Relationship .630

Plan to stay/plan to return 41 8.9 24 10.4 17 7.5

Plan to leave 52 11.3 28 12.1 24 10.4

Ended and plan to stay separated 237 51.3 115 49.8 122 52.8

Unsure 128 27.7 63 27.3 65 28.1

Missing 4 0.9 1 0.4 3 1.3
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The majority of women reported experiencing health
problems that interfered with their daily lives including
being nervous or uptight (88.5%), sad or depressed
(90.0%), having fatigue or difficulty sleeping (91.8%), and
experiencing pain (77.5%). There was between-group bal-
ance on participant baseline characteristics, suggesting
that randomization was effective in preventing potential
systematic biases in sampling that could have affected out-
comes across the groups.

Primary and secondary outcomes
Table 3 presents the means and standard deviations
across time on the primary and secondary outcomes.
Both groups improved significantly over time on the
primary outcomes of depression (p < .001) and PTSD
symptoms (p < .001). However, the change over time
did not differ between the tailored and non-tailored
groups for either depression (p = .598) or PTSD

(p = .269). A similar pattern was found for the second-
ary outcomes. Specifically, there was significant im-
provement over time in both groups on experiences of
coercive control (p < .001), helpfulness of safety strat-
egies (p < .001), confidence in making a safety plan for
themselves (p < .001) and for their children (p = .023),
and social support (p < .001) but the change across time
did not differ between the two groups. Mastery de-
creased in both groups over time (p < .001), with no
group differences in change over time observed. For the
outcome of decisional conflict, immediately after a sin-
gle use of the tool, women in both groups reported a
significant decrease in all 4 aspects of decisional con-
flict (p < .001) but there were no differences over time
between the groups for uncertainty (p = .316; ES =
-0.08), feeling uninformed (p = .057; ES = -0.21), lack of
values clarity (p = .423; ES = -0.10) or lack of support
(p = .938; ES = 0.01).

Table 2 Sample Characteristics by Intervention Group at Baseline (Continued)

Abuse Type in Previous 6 Monthsc

Severe Combined Abuse 381 82.5 195 84.4 186 81.2 .364

Physical Abuse 395 85.5 191 82.7 204 88.7 .065

Emotional Abuse 458 99.1 228 99.1 230 99.6 .156

Harassment 364 78.8 182 78.8 182 79.5 .856

Self-Reported Health Problems

“nervous” or “uptight” 409 88.5 201 87.0 208 90.0 .246

“sad” or “depressed” 416 90.0 209 90.5 207 89.6 .751

“fatigue” or “difficulty sleeping” 424 91.8 210 90.9 214 92.6 .399

“Pain (e.g. headaches, joint pain”) 358 77.5 179 77.5 179 78.2 1.000
aInclusive of woman, trans woman, genderqueer, 2-spirited, no option that applies
bInclusive of women who had separated and those who never lived with the abusive partner
cbased on cut-scores for 4 subscales of the Composite Abuse Scale
dbased on t-tests for continuous variables, ANOVA for categorical variables

Table 3 Longitudinal Changes in Primary and Secondary Outcomes by Study Arm
Outcomes Non-Tailored Online Tool Tailored Online Tool Interaction

p-value
Effect
Sizea

Baseline 3 months 6 months 12 months Baseline 3 months 6 months 12 months

Depressive Symptoms 39.15
(21.34)

33.03
(20.38)

30.82
(20.31)

29.83
(21.26)

40.62
(21.00)

33.44
(20.79)

30.47
(22.15)

27.95
(22.50)

.598 −0.18

PTSD Symptoms 51.69
(14.46)

48.93
(14.41)

46.08
(15.49)

44.45
(15.81)

53.00
(14.24)

47.94
(14.91)

45.44
(16.40)

43.29
(16.82)

.269 −0.17

Experiences of Coercive Control 49.93
(9.37)

44.77
(11.93)

42.28
(14.12)

40.94
(14.69)

50.15
(8.80)

43.09
(11.66)

42.04
(14.15)

39.62
(15.73)

.645 −0.17

Helpfulness of safety strategies 3.23
(0.81)

3.29
(0.95)

3.40
(0.97)

3.54
(0.96)

3.21
(0.85)

3.34
(0.85)

3.50
(0.90)

3.55
(0.91)

.420 0.04

Confidence in safety planning for self 65.65
(26.87)

69.66
(23.33)

73.59
(23.76)

76.77
(22.32)

69.02
(23.56)

72.05
(23.87)

76.90
(21.79)

79.55
(21.94)

.927 −0.02

Confidence in safety planning for
children

74.82
(29.55)

80.29
(25.73)

76.91
(28.86)

80.55
(24.85)

82.63
(25.62)

81.73
(25.12)

84.39
(21.16)

86.33
(22.39)

.266 −0.07

Mastery 20.87
(5.24)

18.15
(4.25)

19.09
(4.19)

19.97
(4.39)

20.85
(5.62)

18.79
(4.09)

19.42
(4.47)

19.91
(4.42)

.401 −0.01

Social Support 2.62
(0.96)

2.69
(0.96)

2.86
(1.05)

2.89
(1.06)

2.73
(1.06)

2.78
(105)

3.05
(1.11)

3.13
(1.13)

.627 0.13

aEffect size are Cohen’s d with change computed as (12-months – baseline), where d = (change in tailored – change in non-tailored)/baseline pooled sd
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Fig. 2 Cohen’s d effect sizes within a 95% CI of tailored versus non-tailored online intervention for depression, PTSD and coercive control by
subgroups. Group A: living separately from or with partner; Group B: having or not having children < 18 living at home; Group C: Less severe or
more severe IPV; Group 4: geographic location (large urban, medium-sized city or small town/rural area)
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Subgroup differences
Consistent differential effects of the tailored and non-
tailored online interventions were found for several sub-
groups of women (see Fig. 2). For women with children
under the age of 18 living at home compared to those
without children at home, the tailored intervention had
a greater effect than the non-tailored version in reducing
depression (ES = -0.27 vs ES = -0.06) and experiences of
coercive control (ES = -0.29 vs − 0.03). The effect of the
tailored versus non-tailored version was similar for
women with and without children under 18 living at
home on reduction in PTSD (ES = -0.19 vs ES = -0.16).
For women reporting more severe violence at baseline
compared to those reporting less severe violence, the tai-
lored version also had greater effects than the non-
tailored version in reducing PTSD (ES = -0.23 vs ES =
-0.14) and experiences of coercive control (ES = -0.37 vs-
0.11). The effect was similar for women with more and
less severe violence for depression (ES = -0.19 vs ES =
-0.14). Differences were also noted across different geo-
graphic contexts; for women in large urban centers and
medium-sized cities versus small towns/rural areas, the
tailored version had greater effects than the non-tailored
version in reducing depression (Large ES = -0.16,
Medium ES = -0.20, Small/rural ES = -0.07), PTSD (Large
ES = -0.30, Medium ES = -0.26, Small/rural ES = -0.01),
and coercive control (Large ES = -0.24, Medium ES =
-0.17, Small/rural ES = -0.07). Finally, compared to
women who were living with a partner, those who were
not living with a partner at baseline experienced a
greater reduction in depression (ES = -0.23 vs ES = 0.09),
PTSD (ES = -0.35 vs ES = 0.36), and experiences of coer-
cive control (ES = -0.43 vs 0.64) when completing the
tailored versus non-tailored version. In contrast, women
who were living with an abusive partner at baseline ver-
sus those who were not living with a partner, showed a
greater reduction in depression, PTSD and experiences
of coercive control when completing the non-tailored
version. A simplified summary of subgroup effects is
provided in Table 4.

Benefits, safety, acceptability and potential harms
In the exit survey, women in both groups reported high
levels of benefit, safety and acceptability, and low risk of
harm associated with completing the intervention and
participating in the study. For example, a high propor-
tion of women agreed or strongly agreed that they
gained something from the intervention (tailored 96.0%,
non-tailored 93.8%), felt comfortable and safe (tailored
96.6%, non-tailored 95.3%), and would recommend it to
other women (tailored 95.0%, non-tailored 90.0%).
About one-quarter (tailored 29.3%, non-tailored 24.9%)
reported that they felt anxious or upset when engaging

with the tool, but most (tailored 92.5%, non-tailored
91.3%) also said they would have still taken part in the
study. Indeed, some women in both groups submitted
comments on their exit surveys indicating the tool had
been “life changing” or “a life-line” that raised their
awareness of risks and options and/or strengthened their
confidence and resolve to deal with the challenges they
were facing. However, women who completed the tai-
lored intervention were more positive about the fit of
the tool with their needs and concerns and were more
likely to recommend it to other women (Table 5).
Women in the tailored group also found the online

tool significantly more helpful in preparing them to deal
with abuse than women in the non-tailored tool group.
Specifically, immediately after first use of the tool,
women in the tailored group were more positive about
the extent to which the tool helped them: recognize that
safety decisions needed to be made (p = .061, ES = .18);
think about the risks and benefits of each safety decision
(p = .046, ES = .19); know which risks and benefits of
safety decisions are important to them (p < .001, ES =
.35); and know that safety decisions depend on what
matters most to them (p = .004, ES = .28). The same pat-
tern of results was noted in the 12-month survey, with
women commenting on their exit surveys about the tai-
lored components. For example, one woman wrote, “I
was surprised when I found out that I am in the highest,
most severe abusive risk category. It is so much worse
than I was even able to explain”. Another wrote “Amaz-
ing to get an outside view of the risks and benefits in my
own personal life and get tips on how to build myself”.
Women in both groups also commented on how some
of the survey questions (that were not part of the inter-
vention) helped them think differently about their
situation.

Discussion
The results of this study extend existing trial evidence
from the U. S, New Zealand and Australia supporting
the safety, acceptability, and low risk of harm of online
safety and health interventions to Canadian women.
Consistent with those studies, our results also show that
women in both intervention groups (tailored and non-
tailored) improved on primary and secondary outcomes
over time. Importantly, our findings also provide new
evidence about the differential benefits of a complex on-
line safety and health intervention for specific groups of
women and contribute new insights that help to create a
more contextualized and nuanced understanding of
intervention processes and impacts. Adopting research
approaches that are capable of evaluating differential ef-
fects and processes, as well as group differences on out-
comes, is essential for conducting rigorous evaluations
of complex interventions, such as iCAN.
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Our results do not support the overall effectiveness of
the tailored online safety and health intervention when
compared to a non-tailored version of the tool. Our ori-
ginal intent was to compare the tailored intervention to
a true control condition, but during the development
phase, we realized that, on ethical and safety grounds,
this was not possible. Thus, although we proposed an
RCT with a true control group, this study really com-
pared two interventions, with the results supporting
similar parallel trends in improvement across groups.
Given that randomization achieved balance between the
groups and based on insights from our process evalu-
ation, it is plausible that the lack of differences in out-
comes between the study arms is due, at least in part, to:
a) similarity in the intervention content (one more in-
depth and tailored, the other simpler and not personal-
ized), both of which were highly rated by the women; b)
the non-judgemental, inclusive and supportive ‘tone’ of
each intervention, such that women in both groups re-
ported that they felt respected, validated and heard, fea-
tures that are important in supporting women’s healing
from trauma and abuse; and c) the likelihood that the
study measures acted as an intervention that raised
women’s awareness about options for managing the vio-
lence and mental health problems (the primary study
outcomes). As reported elsewhere [40], women in both
groups noted that these “background questions” were an
important and helpful part of the intervention. The lack
of differences by study arm is consistent with the overall
pattern of results found in 3 completed trials that also

tested versions of a tailored intervention with the same
core components, modified to fit different countries and
contexts, against a non-tailored intervention [25, 37–39].
That a high proportion of women in both groups re-

ported that they found the intervention safe, acceptable,
and beneficial with no evidence of harms reinforces the
potential usefulness of both online tools for women. In-
deed, findings from our process evaluation provide im-
portant insights about the mechanisms that could lead
to improvements in women’s mental health. Specifically,
women noted that the online intervention provided time
and space to consider their risks, options and priorities
and strengthened their confidence, control and commit-
ment (aspects of positive mental health) to address the
violence in ways that were best for them [40]. Ironically,
increased awareness among women may have also con-
tributed to the small but statistically significant decrease
in mastery (sense of control) over time in both groups.
Given that factors such as health problems, ongoing vio-
lence and the costs of getting help have been shown to
erode women’s sense of control in the context of IPV,
particularly post-separation [7], similar decreases in mas-
tery observed across groups may also be unrelated to the
study.
Further, while women in both groups reported bene-

fits, those in the tailored group reported that it was a
‘better fit’ with their needs and were more likely to rec-
ommend it to other women, suggesting that tailoring or
personalizing these types of interventions may still be
important. While these results provide further support

Table 4 Summary of Differential Benefits of the Tailored Online Intervention

Subgroup/Conditiona Outcome

Depression PTSD Coercive Control

Not living with Partner b x x x

Children < 18 living in the home x x

More Severe Abuse x x

Living in Large or medium-sized city x x x
abased on baseline data
bwomen who were living with a partner at baseline benefitted from the non-tailored intervention for all 3 outcomes

Table 5 Women’s Ratings of Benefits, Safety, Harms and Acceptability of Interventions and Participation by Group

Variable Item Tailored Group
Ratingsa

Non-Tailored
Group Ratingsa

p-
value

Effect
Size
d’N M (SD) N M (SD)

Perceived Benefits I gained something from completing the online tool 201 4.51 (.625) 209 4.45 (.699) .380 0.09

Fit The information in the online tool fit with my needs and concerns 201 4.28 (.756) 209 4.11 (.921) .044 0.20

Safety I felt comfortable and safe taking part 201 4.63 (.603) 209 4.59 (.723) .511 0.06

Potential Harms Working through the online tool made me very anxious or upset 201 3.22 (1.246) 209 3.33 (1.209) .380 −0.09

Acceptability If I had known what this study would be like, I would still have taken part 201 4.46 (.700) 207 4.35 (.798) .159 0.15

Acceptability I would recommend the online tool to other women 200 4.62 (.599) 209 4.47 (.766) .038 0.22
aResponse options: Strongly Disagree (1), Disagree (2), Neither agree or disagree (3), Agree (4), Strongly Agree (5)
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for the importance of personalizing online interventions,
they do not address the challenges of doing this in the
context of significant complexity, given women’s varied
priorities, needs and resources. Women who completed
the tailored version were given an opportunity to modify
their action plans, but the initial information provided to
them was based on a set of assumptions identified by
the research team. Given that women who have lived
through violence are often very resourceful and resilient
[63, 64], developing approaches that enhance self-
tailoring by women themselves may be a more effective
alternative. This requires further study.
Consistent with the methodological literature on the

evaluation of complex interventions [14], we sought to
examine more than global effects by study arm to also
understand who might most benefit from the tailored
intervention and what might explain these effects. Al-
though the subgroup analyses are not statistically pow-
ered, comparing the effect sizes across categories within
a subgroup provides valuable information about the het-
erogeneity of treatment effects [65]. Indeed, the small
effect sizes observed in our main analysis are consistent
with our finding that the tailored online intervention is
not equally effective across groups. In this context, the
subgroup analyses allow us to provide a more compre-
hensive explanation about the impact of the interven-
tion. Specifically, our results underscore the differential
benefits of the tailored intervention on mental health
and experiences of coercive control for 4 groups of
women: those with children under the age of 18 living
with them, who were not living with a partner, who ex-
perienced more severe violence, and who were living in
medium or large urban settings. Importantly, these re-
sults also yield insights about what could be modified to
improve effectiveness of the tailored online intervention
for women who did not benefit as much.
For women with children under age of 18, the tailored

version was more effective than the non-tailored version
in reducing symptoms of depression and PTSD, and
women’s experiences of coercive control, than it was for
women who did not have children under the age of 18.
Women who are parenting children often prioritize their
children’s safety, health and well-being, sometimes over
their own [66, 67]. In this context, they may be more
compelled to address the violence because of the risks to
children. A tailored plan that helps women make a cog-
nitive connection between their children’s safety and
well-being and their own health and well-being may be
more helpful in supporting women’s actions than a brief
static tool focussed primarily on emergency planning.
These findings are important given that the mental
health and safety of mothers is critical to their own well-
being and functioning, effectiveness of parenting, and
ability to contribute to society [68–70].

The majority of women (72.3%) who participated in
this study were not living with an abusive partner at
baseline. For these women, the tailored version was
more effective than the non-tailored version in reducing
symptoms of depression, and women’s experiences of
coercive control as compared to women who were living
with a partner. Intensive, tailored strategies that broadly
address women’s safety and quality of life may be more
appropriate for women who are no longer living with a
partner and are in the transition of “moving on”; in this
context, women’s priorities are linked to and extend be-
yond safety and they are often more ready to begin ad-
dressing multiple issues, such as health and well-being
and economic issues, that become important as they
plan for the future [7, 13]. Importantly, post-separation
abuse [71] and ongoing health problems are common
for these women, yet violence services often focus on
times of crisis and not on addressing longer-term needs.
A tailored online tool such as iCAN is a low-cost option
to fill this gap in ways that could complement and, po-
tentially, extend existing services.
The finding that women who were living with an abu-

sive partner at baseline benefitted more from the non-
tailored intervention was unexpected. Focussed, direct
strategies for improving safety in emergency or crisis sit-
uations may fit better with the immediate concerns of
women who are dealing with day-to-day survival. The
level and complexity of information and options pre-
sented in the tailored online intervention may have been
overwhelming and unhelpful for this subgroup of
women. This finding further supports the notion that
‘one size fits all’ interventions risk not adequately meet-
ing the unique needs of women and reinforces the need
to prioritize both usability and choice in the design and
testing phases of these types of online interventions.
That the tailored intervention was more effective than

the non-tailored tool for women who reported more se-
vere violence at study entry is critically important since
these women are known to face the greatest risks of
harm and poor mental health [72]. Indeed, in this study,
more severe abuse was associated with higher PTSD
symptoms and coercive control. Having time in a private
space to reflect on their experiences and get personal-
ized feedback on their risks and safety strategies may
have been particularly validating and impactful given the
level of ongoing threat these women were facing. More
severe violence has also been associated with greater iso-
lation and with more significant social and economic im-
pacts [34, 35]. Our results suggest that the tailored
online intervention has specific benefits and may be an
effective means of safely engaging groups of women who
may be harder to reach with conventional services, in-
cluding those women dealing with both more severe vio-
lence and greater economic and social disadvantages.
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For women living in both medium-size cities and larger
urban centers at baseline, the tailored online tool was
more effective than the generic tool in reducing symp-
toms of depression and PTSD and reducing experiences
of coercive control than it was for women living in rural
and small-town settings. As reported elsewhere [40], in
qualitative interviews and exit comments women de-
scribed using the tailored tool in conjunction with other
services as part of their help-seeking. Larger centers are
more likely to have services and resources that women
can access to deal with violence and related issues; re-
search has documented the unique barriers faced by
rural women that make it particularly difficult to deal
with IPV, including public visibility, lack of privacy, few
appropriate local support services and perceived lack of
options for staying safe [73–75], concurrent with in-
creased risk of homicide from their abusive partners [75,
76]. It is possible that we failed to adequately
personalize the messages in the action plan to reflect
their unique needs and experiences (e.g., strategies had
an unrecognized ‘urban bias’, suggesting that women
seek out services that might not exist). There is a need
to further explore the particular needs and experiences
of women living in rural and small-town settings with
respect to what was helpful and not helpful about the
online tool and how it could be strengthened to better
fit with their needs. A more in-depth analysis of the
mechanisms that explain interventions effects is also
warranted, inclusive of whether and how women’s ac-
cess to services recommended in the online interven-
tion is related to key outcomes.

Limitations
Participation in this trial was limited to adult women
who could participate in English, who had safe access to
a computer and email address and who had experienced
recent IPV. In spite of this, we recruited a relatively di-
verse volunteer sample of women who were interested
in engaging with an online intervention, inclusive of
women who faced significant barriers to support and are
often under-represented in research. Indeed, representa-
tion of Indigenous women exceeded population rates
(13.4% compared to 4% in the Canadian population)
[77], while the participation of women living in rural
communities and small towns was substantial, although
somewhat less than in the Canadian population (23.6%
compared to 30.5%) [78]. Although we adopted many
strategies to recruit women with partners other than
men, we had limited success (5% of overall sample), lim-
iting generalizability of the results to this group. While
we make no claim that the study sample is representa-
tive of the population of Canadian women who have ex-
perienced IPV, the diversity of the sample enhances the

applicability of our findings to women from diverse
backgrounds.
Although iCAN was developed in collaboration with

women who would be end-users and domestic violence,
health and social service professionals, changes to this
tailored online intervention may still be needed to im-
prove its fit for some groups of women and/or to allow
women to self-tailor their action plans even more.
Women who had been separated from an abusive part-
ner for more than 12months were ineligible for this
trial, yet their interest in participating was high. Given
that dealing with IPV and the negative consequences of
IPV is often a long-term process, and that women who
were not living with an abusive partner benefitted from
the tailored intervention, the potential relevance of iCAN
for women who have been separated for longer than 1
year should be considered. However, this needs further
study.
As previously noted and consistent with previous re-

search, it is also possible that the baseline survey measures
(both arms) could have biased the findings, as the ques-
tions themselves potentially functioned as an intervention
[79], increasing, for example, women’s self-awareness of
their IPV experiences, safety actions and mental health.
Further, there was no true control group, as it is was un-
ethical to provide ‘nothing’ to women. In future studies, it
is important to consider the most appropriate designs for
testing complex interventions like iCAN [80], and to con-
sider the potential influence of baseline measures on out-
comes. The incorporation of process-oriented data from
women in this trial via exit surveys, along with the sub-
group analysis, resulted in important insights that would
not be possible if the focus had been on measuring pri-
mary and secondary outcomes alone.

Conclusion
Given women’s positive perceptions, lack of evidence of
harms and demonstrated effectiveness for specific
groups of women, we argue that iCAN is a promising
intervention, with differential benefits for women’s men-
tal health and experiences of coercive control among
those not living with an abusive partner, living with chil-
dren, experiencing more severe violence, and living in
medium to large urban settings. It is important to ac-
knowledge that online interventions such as this may
not be appealing to all women and that they should not
be seen as a replacement for services but as a resource
for women and for providers working with women. Add-
itional findings from qualitative interview data may shed
light on strategies for strengthening the intervention and
improving its impacts for a greater number of women.

Trial status
Completed.
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