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Abstract
Background: Reproductive coercion (RC) and intimate partner violence (IPV) are prevalent forms of
gender-based violence (GBV) associated with reduced female control over contraceptive use and
subsequent unintended pregnancy. Although the World Health Organization has recommended the
identi�cation and support of GBV survivors within health services, few clinic-based models have been
shown to reduce IPV or RC, particularly in low or middle-income countries (LMICs). To date, clinic-based
GBV interventions have not been shown to reduce RC or unintended pregnancy in LMIC settings. 

Intervention: ARCHES (Addressing Reproductive Coercion in Health Settings) is a single-session, clinic-
based model delivered within routine contraceptive counseling that has been demonstrated to reduce RC
in the United States. ARCHES was adapted to the Kenyan context via a participatory process to reduce
GBV and unintended pregnancy among women and girls seeking contraceptive services in this setting.
Core elements of ARCHES include enhanced contraceptive counseling that addresses RC, opportunity for
patient disclosure of RC and IPV (and subsequent warm referral to local services), and provision of a
palm-sized educational booklet. 

Methods: A matched-pair cluster control trial is being conducted to assess whether ARCHES
(intervention), as compared to standard-of-care contraceptive counseling (control), reduces RC and IPV,
and improves contraceptive outcomes for woman and girls of reproductive age (15 to 49 years) seeking
contraceptive services from community-based clinics in Nairobi, Kenya. All six clinics were assigned to
intervention-control pairs based on similarities in patient volume and demographics, physical structure
and neighborhood context. Survey data will be collected from patients immediately prior to their clinic
visit (baseline, T1), immediately after their clinic visit (exit), and at 3- and 6-months post-visit (T2 and T3,
respectively).  

Discussion: This study is the �rst to assess the e�cacy of an adaptation of the ARCHES model to reduce
GBV and improve reproductive health outside of the U.S., and one of only a small number of controlled
trials to assess reductions in GBV associated with a clinic-based program in an LMIC context. Evidence
from this trial will inform health system efforts to reduce GBV, and to enhance female contraceptive
control and reproductive health in Kenya and globally. 

Trial registration: Registered May 2018 - ClinicalTrials.gov NCT03534401. Unique Protocol ID: 170084
This work was supported by the Bill & Melinda Gates Foundation, Grant Number OPP1193177

Plain English Summary:
Gender-based violence, including reproductive coercion (RC; behaviors by male partners or others to
interfere with women’s and girls’ contraceptive use and pregnancy decisions) and intimate partner
violence (IPV; violence perpetrated by a current or former romantic partner), contribute to unintended
pregnancy among women and girls globally. Few clinic-based model have been shown to experiences of
GBV, particularly in low or middle-income countries (LMICs). ARCHES (Addressing Reproductive Coercion
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in Health Settings) is a single-session intervention delivered within clinic-based contraceptive counseling
session designed to address RC and IPV and has been demonstrated to reduce RC in the United States.
ARCHES was adapted to the Kenyan context to reduce GBV and unintended pregnancy among women
and girls seeking contraceptive services in this setting. This protocol describes the adaptation and
evaluation of ARCHES underway in six community-based clinics (3 intervention, 3 control) in Nairobi,
Kenya. This evaluation trial will assess whether ARCHES, as compared to routine contraceptive
counseling, reduces RC and IPV, and improves contraceptive use and control among woman and girls of
reproductive age (15 to 49 years). This study is the �rst to assess the e�cacy of an adaptation of the
ARCHES model outside of the U.S. Results from this study will be used to inform health system efforts to
reduce GBV and improve the reproductive health and empowerment of women and girls in Kenya and
globally.

Background
Approximately 1 in 3 women worldwidewill experience physical or sexualintimate partner violence (IPV) in
their lifetime (1), an epidemic which contributes to female morbidity and mortality globally. Women and
girls of reproductive age who seek contraceptives in health settings report higher rates of IPVthan their
same age peers (2-4), and those experiencing this form of gender-based violence (GBV) are signi�cantly
more likely to report unintended pregnancies and other poor sexual and reproductive health (SRH)
outcomes (5-8). Women and girls experiencing such abuse also report higher incidence of male partner
opposition to use of contraceptives(2, 9-11). In 2018, the Lancet Commission on Sexual and Reproductive
Health and Rights found that GBV was a signi�cant contributor to global unmet need for contraception
and unintended pregnancy, with the greatest proportion and relative impacts of GBV experienced by
women and girls in low and middle-income countries (LMICs) (12).

Reproductive coercion (RC) is de�ned as controlling behaviors by male partners or family members to
reduce women’s and girls’ reproductive autonomy (13) in the forms of limiting her access to or use of
contraceptive methods, coercion to become pregnant against her will, and control of decisions to
maintain or terminate a pregnancy (14). A growing body of evidence demonstrates that RC is
independently associated with unintended pregnancy, beyond the effects seen for IPV alone (2, 11, 15,
16), lending support to the hypothesis that this understudied form of GBV is a mechanistic link
explaining, at least in part, the consistently-demonstrated associations between IPV and poor SRH
outcomes(11). While research describing the burden of RC in LMIC contexts is still at its inception, initial
studies con�rm the high prevalence of RC (as perpetrated by both male partners and in-laws) and its
connection to experiences of unintended pregnancy (17) – an association which has beenpreviously
demonstrated in the United States (2, 8, 11).

In 2013, based on the growing understanding of the negative effects of GBV on the health of women and
girls, and the need to address GBV as a human rights abuse, the World Health Organization (WHO) issued
global guidelines recommending the identi�cation and support of IPV survivors within health
services(18).This guidance was updated in 2019 to include the identi�cation of RC(19). Despite this
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global call-to-action, to date, only one clinic-based GBV prevention interventionhas been shown via
experimental or quasi-experimental design to reduce women’s experience of IPV in an LMIC context (20-
22) and none have addressed RC or increased female contraceptive control. Although an important
advance, this model was limited to women in the third trimester of pregnancy, and required (4) two-hour
sessions with a counselor not providing routine care(22), making it challenging to integrate this
intervention into existing routine health services.

ARCHES (Addressing Reproductive Coercion in Health Settings) is a brief, clinic-based intervention
integrated within routine contraceptive counseling to address RC and IPV. It was developed and evaluated
in the United States by a consortium of researchers from the University of Pittsburgh and the University of
California San Diego, and practitioners from the U.S.-based NGO Futures without Violence. In two U.S.-
based cluster randomizedcontrol trials (cRCTs) with over 4000 women and girls seeking care from
reproductive health clinics, ARCHES was shown to reduce women’s and girls’ experiences of RC compared
to standard-of-care contraceptive counseling(23, 24). Importantly, women and girls receiving ARCHES
alsowere more likely to report leaving a relationship that they considered unsafe or unhealthy, likely
reducing their exposure to IPV, andto report increased knowledge and sharing of referral information for
local IPV services(23, 24). Based on this promising evidence, a consortium of researchers and
practitionersled by the University of California San Diego (UCSD) and including the International Planned
Parenthood Federation (IPPF), IPPF Africa Regional O�ce (ARO), Family Health Options Kenya (FHOK;
NGO operating community-based health services), and Population Council in Kenya, set out to adapt and
evaluate the ARCHES model in Nairobi, Kenya.

Hypotheses
We hypothesize that women and girls age 15-49 years seeking contraceptives services from NGO-
operated, community-based clinics in Nairobi, Kenya who receive the ARCHES intervention(treatment
condition) will experience greater reductions in RC and IPV, and increases in uptake of modern
contraceptive methods (primary outcomes), as compared to same age women and girls seeking these
same services and receiving standard-of-care contraceptive services (control condition) at 3 and 6
months post-visit.We further hypothesize that the same women and girls receiving ARCHES will
reportdecreased incident pregnancy (both overall and unintended) and attitudes accepting of RC and IPV
andincreasedself-e�cacy to use contraceptives (including in the face of RC), covert use of contraceptives
(among those reporting RC), awareness and utilization of IPV services, and leaving a relationship
because it felt unsafe or unhealthy as compared to those women and girls receiving standard-of-care
services.

Study Overview and Design
We will test our hypotheses using a matched-pair, cluster-controlled design with the two parallel treatment
groups assigned in a 1:1 allocation ratio (ClinicalTrials.gov ID: NCT03534401). Eligible female patients
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seeking contraceptive care services from clinics allocatedto the intervention or control conditionwill
complete surveys at baseline prior to their clinical visit (T1), immediately after their visit before leaving
the clinic (T2; i.e. exit survey), 12-16 weeks post-visit (T3; i.e. 3-month follow-up survey), and 23-26 weeks
post-visit (T4; i.e. 6-month follow-up survey). We designed this superiority trial with su�cient power
(N=600) to assess our hypothesized short (3-month) and longer-term (6-month) outcomes. See Figure 1.
Study design and Table 1.Outcome measures.

Methods

Kenyan Country Context
Similar to many other LMIC contexts, unintended pregnancy is high in Kenya, with 25.4% of births being
mistimed and 10.3% unwanted(25), and the more than 2 in 5 women reporting IPV in the country are at
70% increased odds of unintended pregnancy as compared to their same age peers(26). More than 1 in 3
(36%) women reporting currently usinga modern form of contraception(26).Although no previous
quantitative studies of RC have been conducted in Kenya, our qualitative formative research among
women and girls seeking contraceptiveservicessuggested that RC and IPV are highly prevalentin this
context, and that RC appears to pose a major barrier to successful contraceptive use(27).

Setting
Participants for this study will be recruited from private, community-based health clinics in the greater
Nairobi area, owned and operated by Family Health Options Kenya (FHOK). FHOK is a local non-
governmental organization (NGO) that has provided sexual and reproductive health service in the country
for the past 50 years(28). These community-based clinics provide comprehensive healthcare including
contraceptive counseling, and offer a broad range of contraceptive methods.All FHOK clinics adhere to
the Kenyan Ministry of Health (MOH) contraceptive counseling guidelines (28). All six FHOK clinics
located in slum and non-slum areas within and around Nairobiwere selected to participate in the
adaptation and evaluation of ARCHES. As the capital of Kenya and one of the largest cities in Sub-
Saharan Africa, Nairobi has multiple local GBV support services available for women and girls at low to
no cost(29).

Description of Intervention
Adapting ARCHES to the Kenyan Context

Adaptation of the U.S.-based ARCHES model took a participatory and stepwise approach; details of the
U.S.-based ARCHES intervention and evaluation �ndings are reported elsewhere(23, 24, 30). First,
formative research was conducted to understand speci�c forms of RC experienced by Kenyan women
and girls seeking contraceptive services,strategies they used to cope with RC, and how these experiences
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were or were not addressed in the context of the health system. Qualitative data were collected in April
2017 from four of FHOK’s community-based clinics in the Nairobi area; including focus group
discussions and in-depth interviews with women and girls aged 15 to 49 years-old. Semi-structured
interviews with contraceptive service providers and clinic managers were conducted to understand
providers’ experiences with patients reportingRC and IPV, and to identify further areas for adaptation and
integration. Detailed methods and �ndings for this qualitative study are reported elsewhere(27).

Based on the results from the formative research and existing contraceptive care practice, the original
ARCHES model was revised, and new materials and protocols were developed from June to October
2017. The study team workshopped the materials and protocols in weekly meetings with a consortium of
local and IPPF GBV specialistsand FHOKhealth providers. Through this process, adapted materials and
protocols were further modi�edto �t within existing provider practices and responsibilities, and utilized
pre-existing materials and protocols whenever possible. Additionally, materials for patientswere
reviewedvia cognitive interviewing with a small convenience sample of women and girls seeking
contraceptive services from FHOK. Once materials were further revised based on patient responses, a
workshop was held with four FHOK providers to maximize the feasibility and acceptability of re�ned
protocols via simulated counseling role-plays.

The adapted ARCHES program was then piloted in two FHOK clinics in slum neighborhoods of Nairobi.
Five providers from the two facilities received a 3-day training on the adapted ARCHES clinical protocols
and materials. Providers subsequently administered ARCHES to women and girls seeking contraceptive
services for a 3-month period. Patients receiving ARCHES completed pre- and immediately post-
intervention surveys to assess �delity and qualities of the intervention, as well as their perceptions of
relevance, acceptability, and potential e�cacy of this approach. Semi-structured interviews were
conducted with the �ve trained providers to understand barriers and facilitators to implementation, and
their perspectives on the acceptabilityand utility of the intervention to improve the reproductive autonomy
of women and girls. Findings from the pilot indicated the feasibility of implementation of the intervention,
and high levels of acceptability among providers and patients, along with suggestions for minor
re�nements to further facilitate faithful implementation (31). Based on these �ndings, intervention
protocols and materials were �nalized for study implementation. The �nal adaptation included printed
materials to aid providers in their implementation of ARCHES clinical protocols, patient education
materials, a waiting room poster, a palm-sized educational booklet, as well as facilitator and provider
training manuals and a training slide deck.

ARCHES Intervention for Implementation in Kenya

The �nal intervention resulting from this adaptation process retainsthe three primary ARCHES strategies
designed to educate and empower women and girls regarding contraceptive use in the face of male
partner and family opposition, identify and address IPV and RC, and reduce unintended pregnancy (see
Figure 2. Conceptual model) which are universally delivered to all women and girls during private,
contraceptive counseling.
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In the ARCHES Kenya adaptation, all women and girls �rst receive comprehensive counseling and
education on a broad range of contraceptive methods, and are asked about their pregnancy and
contraception history and desires.Integrated within this otherwise standard contraceptive counseling is
education on RC and contraceptive methods that may be used with a low risk of detection or interference
from male partners or family members (i.e., contraceptive methods that may be used covertly,and
strategies to reduce the likelihood of detection when using these methods) if they or someone that they
know is facing RC.The speci�c strategies for reducing risk of detection included in ARCHES counseling
are those that local women reported utilizing in the formative research(27). Messages that destigmatize
RC and a�rm a woman’s right to use contraception, regardless of opposition, are also integrated.

The second ARCHES element involves providers offering an opportunity for a female patient to disclose
and discuss their experiences of RC and IPV. Messages normalizing and destigmatizing RC (e.g., “Many
of our patients have men or family membersin their lives that make it di�cult for them to use
contraception.”) are delivered, followed by three standard screening questions regarding IPV (physical,
sexual and emotional) and two standard screening questions regarding RC (pregnancy coercion and birth
control sabotage). This element is designedto be a natural extension of the initial contraceptive
counseling and be facilitated by the trust developed between the patient and provider during that initial
discussion. ARCHES providersare trained to respond in a supportive and validating manner, and to never
coerce or pressure a patient in any way to disclose either IPV or RC. This approach acknowledges that
many women and girls do not disclose abuse to providers, or feel that is safe or appropriate to seek help
from providers for GBV(32-34).Women who do disclose IPV are offered to be connected by the provider
via phone to a trained counselor from a local GBVsurvivor support agency at the close of their clinic visit
(i.e. a “warm referral”); this approach has been shown to reduce barriers to referral uptake (trust of service
providers, perception that services are not appropriate for their situation)(35, 36).

The �nal element of the model is offering all women and girls, regardless of disclosure,palm-sized
educational booklets(available in English and Kiswahili) to take for themselves or to share with other
women and girls in their communities.This bookletprovidesinformation about RC and IPV (with questions
to re�ect on personal GBV experiences),contraceptive methods that can be used with a low risk of
detection, and contact information for local IPV support services.In U.S.-based e�cacy trials, these
educational booklets were highly effective tools for women to disseminate information and resources on
GBV with other women in their families and communities(23, 24).

Due to the potential harm to patients that may result from discussion, questions and disclosure regarding
RC and IPV, providers aretrained to always prioritize patient con�dentiality, and to only administer
ARCHES protocols when visual and auditory privacy can be ensured. If male partners or family members
accompany a patient to the counseling room, providersmust request to meet with the patient alone based
on the premise of needing to ask potentially embarrassing questions.If the patient wishes for the
accompanying male partner or family member to stay, or if they refuse to leave, providers are trained to
only provide standard-of-care contraceptive counseling.



Page 9/27

Assignment of Clinics to Treatment Conditions
As ARCHES facilitates changes in providers’contraceptive servicedelivery to all female patients
seen,individual random assignment of patients is not possible. Instead, assignment at the clinic levelis
required. All FHOK community-based clinics within and around the Nairobi area were enumerated (N=6)
by UCSD researchers and assigned to treatment or control condition in matched-pairs (n=3 intervention, 3
control) by the UCSD and FHOK, with pairings determined based on those clinics most closely matched
on patientvolume, patient characteristics (i.e. wealth, age, services sought), and community type (slum vs
non-slum).Random assignment within pairs to intervention vs control was not acceptable to program
implementers, due to the reduced feasibility of providing regular support to providers in distal clinics to
ensure faithful, high-quality implementation; i.e., those clinics closest to FHOK headquarters in southeast
Nairobi were more likely to be assigned to the intervention group. Participants self-assigned to a
treatment groupbased on the clinic they visit for contraceptive services and enrolled into the study by
Population Council research assistants. No blinding of participants or providers will occur.

Training of intervention site providers

FHOK contraceptivecounseling providersat clinics assigned to implement the intervention will betrainedto
deliver the adapted ARCHES model via a 3-day training (6 hours of instruction per day). The ARCHES
training utilizes Social Cognitive Theory, increasing providers’ behavioral capacity and self-e�cacy to
deliver ARCHES and servicesfor contraceptive patientsexperiencing GBV through education, observational
learning (peer-based).The training curriculum includes: (1) education on GBV (inclusive of RC and IPV),
including patientnarratives gathered during formative research; (2) values clari�cation exercises to
clarifyand challenge provider attitudes that pose barriers to women- and patient-centered carevia group
discussion and re�ection; (3) instruction on ARCHES clinical protocols and local GBV services; and 4)
demonstrations followed by group practice via role-plays and peer coaching.GBV education and values
clari�cation are completed on day one, and clinical instruction and practice occur on days two and three.
Providers trained during the pilot period are trained as facilitators in a 1-day training-of-trainers (TOT) to
increase sustainability and scalability of the model in Kenya and encourage peer-support to improve
adoption of and �delity to the intervention.

Post-training, providers will receive clinic-based weekly technical assistance sessions for the �rst 3-
months of implementation.

Assessing �delity to the intervention

Research staff will compile implementation data summary reports based on weekly analysis of patients’
exit survey data to track intervention �delity. Implementation data summary reports will include patients’
reported receipt of each intervention element. These results will beusedto inform technical assistance
sessions. Implementation data summary reports from control clinics will also be usedto detect possible
cross-sitecontamination.
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Control condition

The three clinics assigned to the control condition will receive no additional training, thus, patients will
receive standard contraceptive counseling based on their previous completion of training on
contraceptive service deliveryby the Kenyan Ministry of Health. If results of theARCHES trial in
Kenyaprove the intervention e�cacious, all control sites will receive ARCHES training and materials as
part of FHOK’splan to scale the intervention across its community-based clinics nationally.

Outcome measures
All primary and secondary outcome measures are explained below and listed in Table 1.
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Table 1
Outcome measures

Outcomes Participant Survey measurement
points

Analysis
metric

Measures

  T1   T2 T3      

  Baseline Exit 3
month
follow-
up

6
month
follow-
up

Change
from
baseline
to
follow-
up

Follow-
up
value
only

 

Primary outcomes for all participants

Reproductive
Coercion in past 3
months

X   X X X   RC Scale (RCS;
9 items)(37)

(binary)

Physical IPV and
Sexual IPV in past 3
months

X   X X X   Con�ict Tactics
Scale-2 (CTS2;
7 items)(38)

(binary)
Sexual
Experiences
Survey
(1 item)(39)

(binary)

Uptake of female
controlled
contraceptive
method

  X       X Self-report (1
item)

Secondary outcomes for all participants

Incident and
unintended
pregnancy past 6
months

    X X   X National Survey
of Family
Growth (NSFG;
1 item)(40, 51)

(binary)

Self-e�cacy to
utilize
contraceptives in
the face of RC

X   X X X   Investigator-
developed (4
items)(23, 24)

(summary
score)

All measures were adapted for use in the current study via cognitive interviews with Kenyan
contraceptive care patients and providers.
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Knowledge of IPV
services

        X   Investigator-
developed (4
items)(23, 24)

(summary
score)

Reduced
acceptability of RC
and IPV

X   X X X   Investigator-
developed (8
items)(23, 24)

(summary
score)
Kenya
Demographic
and Health
Survey (DHS) (7
items)(25)

(summary
score)

Secondary outcomes for those reporting RC and/or IPV at baseline

Covert use of
contraceptives in
the face of RC in
the past 3 months

X   X X X   WHO Multi-
country Study
on Women’s
Health and
Domestic
Violence
against Women
(1 item)(10)

(binary)

Utilization of IPV
services among
those reporting IPV
in the past 3
months

    X X   X Investigator-
developed (8
items)(23, 24)

(binary)

Leaving a
relationship
because it felt
unsafe or unhealthy
among those
reporting RC or IPV 
in the past 3
months

    X X   X Investigator-
developed (1
item)(23, 24)

(binary)

All measures were adapted for use in the current study via cognitive interviews with Kenyan
contraceptive care patients and providers.

Primary outcomes

Reproductive coercion (RC)
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Recent (prior 3 months) experience of RCwill beassessed using a 9-item scale on speci�c RC behaviors
including pregnancy coercion (e.g. “Has a male partner ever tried to force or pressure you to become
pregnant when you did not want to be pregnant?”), and birth control sabotage (e.g. “Has a partner ever
destroyed, hidden, or taken away your family planning method?”). RC is assessed primarily as a binary
(yes/no) outcome based on a positive response to any RC experiences. Additionally, a summary score of
the number of RC items experienced (Score 0-9) will be assessed in exploratory analyses. Items for this
measure were adapted from those in the RC scale developed in the U.S.(Cronbach alpha = 0.74)
(37)based on formative research and cognitive interviewing.

Physical and sexual intimate partner violence (IPV)
Recent (prior 3 months) experiences of physical IPVwill bemeasured using an adapted version of the
injury subscale of the Con�ict Tactics Scale 2 (CTS-2)(38). Physical IPV is assessed as a binary measure
(yes/no) based on at least one positive response to a 6-item question series experiencingany of the
included physically violent behaviors from an intimate partner(i.e. Has a male partner ever…pushed you,
shaken you, or thrown something at you, slapped you, twisted your arm or pulled your hair, hit you with
his �st or something that could hurt, kicked, dragged, or beaten you up, choked or burned you). Recent
(prior 3 months) experiences of sexual IPV will bemeasured using a single item modi�ed from the Sexual
Experiences Short-Form Survey, “Has a male partner ever forced you to have sex or do something sexual
when you didn’t want to?”(39).

Uptake of a modern contraceptive method
Report of receiving a modern contraceptive method during the clinic visit (binary, yes/no)will be assessed
using a single item, “Did you receive a family planning method today from your provider?” with
con�rmation provided via a follow-up question regarding which method they received from a list of all
available methods (i.e. IUD, implants, injection, contraceptive pills). The patch, vaginal ring and female
condom are not included as they are not commonly utilized or available methods in this setting.
Additionally, because the ARCHES intervention focuses on increasing uptake and understanding of
female controlled contraceptive methods that are easy to use discretely to reduce RC, the male condom
will be excluded from this measure.

Secondary Outcome Measures

Incident pregnancy and unintended pregnancy
Incident pregnancy (prior 6 months; binary, yes/no) will bemeasured via one self-report item asking how
many times the client had been pregnant in the past 6 months including stillbirths, miscarriages, and
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abortions. The single-item measure for 6-month unintended pregnancy was adapted from a 3-
itemassessment from the National Survey of Family Growth (NSFG)(40, 41).The question is “At the time
you became pregnant, did you want to become pregnant then, did you want to wait to become pregnant
at a later date, or did you not want any more children?” Women who have never been pregnant will
beconsidered to have not had an unintended pregnancy. Incident and unintended pregnancy within the
past 6-months will bemeasured at follow-up visits only (T2 and T3). Unintended pregnancy(binary,
yes/no) will be included as an exploratory outcome as the study will not be powered to detect a
signi�cant effect for this lower-prevalence outcome at alpha <.05.

Self-e�cacy to use contraceptives, including in the face of
RC
Self-e�cacy to utilize contraceptives, including in the face of RC will beassessed using four items on
participants’ con�dence in their ability to successfully use a contraceptive method, including in the face
of RC (e.g. “How con�dent are you that you could talk to your partner about your family planning use?”,
“How con�dent are you in your ability to use family planning even if your partner tries to
interfere?”).Participants are asked to rate their con�dence regarding each statement on a 3-point Likert
scale (Strongly agree, somewhat agree, disagree). The outcome will be modeled using a sum score (range
0 to 8). This scale, utilized in the U.S. ARCHES studies (Cronbach alpha = 0.72)(30), was modi�ed for the
Kenyan context based on formative research.

Acceptability of RC and IPV
Acceptability of RC will beassessed viaan 8-item scale. Participants will beasked to endorse if, in their
opinion, it is acceptable for husbands or male partners to enact different forms of RC (e.g. “force or
pressure women to become pregnant or make it di�cult for them to use family planning,” “throw away,
destroy, hide, or otherwise interfere with a woman's family planning method”) in a variety of situations
(e.g. “if he wants more children than his partner”, “if she is experiencing side effects he does not
like”).ThisDemographic and Health Survey (DHS)(25) wife-beating justi�cation scale was modi�ed to
re�ect acceptability of RC, and was piloted via cognitive interviewing. Acceptability of IPV will beassessed
via 7 questionsadapted from the DHS scale referenced above. Participants will beasked to endorse if, in
their opinion, it is acceptable for husbands to beat their wife in a variety of situations (“she goes out
without telling him,” “she argues with him,” “she burns the food”). Two additional situational question
items will beadded to the original scale that are relevant to RC (“she refuses to get pregnant,” “she uses
family planning without his knowledge”). Participants are asked to endorse if they agree or disagree with
the above statements. Question items will be added up for each scale (1 = agree; 0 = disagree) for a
summary score where higher scores equate toattitudes more accepting of RC and IPV (maximum score 8
for RC; 7 for IPV).
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Awareness of IPV services
To assess awareness of local services for women and girls experiencing IPV, participants will bepresented
a list of four local IPV support service agencies and asked whether they, “think a woman experiencing
physical or sexual violence from her male partner could get help” at each one, with responses of yes, no,
or don’t know. A summary score is calculated with one point per resource selected for a maximum score
of 4.A similar list, utilized in the U.S. ARCHES studies (Cronbach alpha = 0.80)(30), was adapted to the
Kenyan context based on the IPV services available in Nairobi.

Secondary outcome measures for those reporting IPV or RC at baseline

In addition to the outcomes above, three additional outcomes will be assessed among women and girls
reporting ever experiencing IPV and/or RC at baseline, as this group is hypothesized to receive the
greatest bene�t from the ARCHES intervention.

Covert use of contraceptives among those reporting RC
Participants will beasked if they, “have ever used family planning without telling a male partner?”and a
follow-up question establishes whether this covert usewas within the past 3 or 6 months. Analyses of this
outcome will be limited to those reporting ever having experienced RC at baseline.

Utilization of IPV services among those reporting IPV
Participants who report ever experiencing IPV at baseline will beasked whether they contacted or visited
any local IPV support service agency in the past 3 and 6 months from the same list presented for
awareness of IPV support services (see above). Thiswill be modeled as a binary outcome, with
participants who have called and/or visited any of the services being coded as having utilized IPV
services.

Leaving a relationship because it felt unhealthy, unsafe or
abusive among those reporting either RC or IPV
Participants, who report ever experiencing physical or sexual IPV or RC at baseline will beasked if, “in the
last three months, have you left a relationship because it felt unhealthy, unsafe, or abusive?” This
outcome will be assessed only at T2 and T3, and isbased on a similar measure used in U.S.-based
ARCHES trial(23, 24).

Demographics and other potential confounders
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Demographics and potential confounders will include age, parity, food insecurity, marital status, highest
level of education attended, and language of survey administration. Age will beassessedas a continuous
measure. Other measures will becategorical in nature. Parity will beclassi�edas either having no live
births, having one live birth, or having multiple live births. Past month food insecurity will beassessed as
a binary (yes/no) item based on the question, “In the last 30 days, did you or any members of your
household go without eating the whole day because there was not enough food?” Women both formally
married and those cohabitating with a male partnerwill be considered married based on common
practice. Highest level of schooling attendedwill be classi�edas primary or lower, secondary, or post-
secondary.

Power calculations and sample size
Based on the pilot data from 143 female FHOK patients ages 15-49 years, prevalence of RC within the
past 12 months was estimated at 17.1%. In a large U.S. cluster randomized controlled trial (RCT), clients
receiving the ARCHES intervention experienced a 0.4 reduction in odds (equivalent to an 8 percentage
point reduction in intervention group reporting) of RC during the prior 3 months(23). The present study
isdesigned to achieve 80% power to detect a reduction of this magnitude (OR 0.4) related to past 3-month
RC experience. Calculations assumed three control and three intervention clusters. Cluster size was
assumed to differ in the range of 50-250 individuals per cluster, with a mean number per cluster of 100;
the coe�cient of variation for cluster sizes was thus set at 0.5. We anticipated low intra-class correlation
(ICC) based on previous ARCHES trials (ICC <0.01%)(23). To be somewhat more conservative, we
assumed an ICC of 0.1%. Under these parameters, the required average cluster size was 68, for a total of
204 control and 204 intervention participants (total required N=408) retained at �nal follow-up. In
previous ARCHES trials, retention was >90% at 3-months follow-up; we assumed 85% retention at 3-
months follow-up relative to baseline and 75% retention at 6-months follow-up relative to baseline, for an
initial minimum N of 544. Our target �nal sample of 600 individuals exceeds the sample size required
based on this conservative calculation.

Participants – Ethics, Recruitment, Eligibility,and Informed
Consent
Ethics approval

This research protocol was initially approved by the Population Council institutional Review Board (IRB)
on January 18, 2017 (Protocol Number 797), the Human Research Protections Program (HRPP) at the
University of California San Diego on February 7, 2017 (Protocol Number170084), and by the Kenyatta
National Hospital-University of Nairobi Ethics & Research Committee (KNH-UON ERC) on March 2, 2017
for one year. Approval issought from all ethics committees for amendments and annual renewals,
whichareapproved through January 9, 2021.Research ethical and safety protocols for this study adhere
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to recommendations issued by the World Health Organization (WHO) for research on violence against
women(42). Ethics review by all three institutions determined that the proposed research poses no more
than minimal risk to participantsas the intervention provided to these young adults is “reasonably
commensurate with those inherent in their actual or expected situations”(43).

Recruitment and eligibility

Upon entering the clinic, female patients check-in for their appointment at the front-desk with the clinic
receptionist who will offers the option to participate in a “women’s health study.” If interested in hearing
more, the patient will be referred to a trained research assistant (RA) to complete recruitment. The RA will
escorts the patient, alone without accompanying male partners or family members, to a location within
the clinic that ensures visual and auditory privacy where they provide a brief description of the study and
conduct eligibility screening. To be eligible for study enrollment,the patient indicate that they are a)
visiting the clinic “for family planning or are interested in receiving family planning” at their appointment
that day, b) biologically female, c) age 15-49 years, d) not currently pregnant (self-report),e) not sterilized
(self-report),f) have a male partner with whom they have had sex in the past 3 months, g) able to safely
participate in a private interview without accompanying male partners or family members present, h)
available for the 45 minutes necessary to conduct the interview, i) have no plans to move out of the area
in the next six months, and j) have a mobile phone that can be safely used for re-contacting for follow-up
surveys.As clients are recruited from general care, to be eligible for inclusion in follow-up surveys,
participants must complete the immediate post-intervention (i.e. exit survey) and who report
havingreceived contraceptive counselingon their exit survey.

If the patientdeclinesto participate or is ineligible, the RA will walk them back to the waiting room and
ensure that the patient didnot lose their place in the queuefor services. If eligible and interested, patients
will receive a detailed explanation of the study, including estimated time required (30-45 minutes for
baseline, 15 minutes for exit survey), compensation structure, that participation is completely
voluntaryand will not affect the care they receive, and that responses will be kept completely con�dential.
With permission, the RA will then administer informed consent and, after obtaining written informed
consent, conduct the baseline survey in the language of the participants’ choosing (English or Kiswahili).
After survey completion, RAs will remind participants of the 15-minute exit survey to be completed before
they leave the clinic and then walk participants back to the waiting room for their appointment ensuring
they did not lose their place in the queue.After their visit with a provider, and before leaving the clinic,
participants willmeet with the RA for completion of the immediate post-visit exit survey. At the end of the
exit survey, the RA will thank the participants for their time, schedule their 3-month follow-up survey,
validate their contact information, and obtain an alternate contact in case they are unreachable.

Informed consent

Participants complete written informed consent to participate in this research. Consistent with Kenyan
and U.S. law(43-45), local Kenyan and UCSD IRBs approved a waiver of parental consent for youth aged
15-17 years wishing to participate in the study after determining that the research poses no more than
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minimal risk to participants. This waiver protectsadolescent girls seeking con�dential reproductive health
services at these clinics from a breach of con�dentiality(44). This waiver was also obtained to minimize
any potential risk (e.g. retaliatory violence, expulsion from the home, or other harm) associated with
breach of con�dentiality toan abusive family members(46).Completed and signed written informed
consent forms will bestored in the Population Council’s Nairobi o�cesin a locked �le cabinet until
completion of data collection, after which time they will bedestroyed.

Data Collection
Time points

Patients in both treatment and control groups will complete surveys at baseline (T1) prior to their clinical
visit, immediately after their visit before exiting the clinic (exit survey), 12-16 weeks post-visit (3-month
follow-up survey, T2), and 24-26 weeks post-visit (6-month follow-up survey, T3). RAs will be trained via a
5-day training, led by Population Council, that provides education on the ARCHES intervention, RC and
IPV, responding to and referring participants that become upset during the interview, study protocols, and
data collection forms. All surveys will becompleted in-person via RAs reading all questions and response
aloud and recording responses using a tablet computer(Figure 1. Study design; Table 1. Outcome
measures).

Patient accrual and study �ow

Six clinics, each treated as their own cluster, were matched-paired and allocated to intervention or control
(3 intervention, 3 control). From each clinic, women will beapproached for study recruitment;women will
beexcluded in the enrollment due to ineligibility or because they declined to participate, with the rest
completing the baseline survey. See Figure 1. Study design.

Re-contacting and Retention

All patients that participated in the baseline survey, received treatment, and completed the exit survey will
be re-contacted to participate in a 3-month follow-up interview according to procedures designed to
maximize participant retention. At the end of the 3-month follow-up survey, the RAs will schedule the 6-
month interview and validate the patient’s contact information. All patients that participated in the
baseline interview and met the eligibility criteria for inclusion in follow-up surveys will be re-contacted to
participate in the 6-month follow-up interview, regardless of their participation at 3-months follow-up.
Follow-up surveys will be conducted at the clinic where the participant was �rst enrolled into the study.

To maximize participant retention at follow-up surveys (T2 and T3), RAs will send text reminders
approximately 4 weeks before their follow-up appointment to con�rm contact and scheduling.
Participants will also receive a text reminder the day before their appointment. If a participant is
unreachable, RAs may attempt to reach them at their alternate contact (if provided). A maximum of �ve
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attempts will be made for each data collection point (T2 and T3). Participants that decline to participate
are asked why they are choosing to drop out of the study to inform loss to follow-up.

Data Analysis
We will adopt a difference-in-differences approach utilizing a multilevel, mixed-effects generalized linear
regression, with logistic speci�cations for binary outcomes and linear speci�cations for continuous or
scale outcomes, to evaluate associations between ARCHES intervention exposure and primary and
secondary outcomes overtime.Longitudinal models will have �xed effects including time (baseline or
follow-up), treatment arm, clinic, selected covariates, and a time and treatment interaction to indicate the
treatment effect. These models will also take into account clusters (i.e. clinics) and clustering within
clinics using nested random effects speci�cations to account for repeated measurements over time of
individuals nested within clusters. The comparisons of outcomes at a single time point (e.g. immediately
post-intervention) will use a similar multilevel mixed-effects regression approach, with single-level
random effect speci�cations only for clinic, and only a �xed treatment effect (rather than time by
treatment comparison).Final analyses willadjust for potentially relevant covariates (age, parity, food
insecurity within the past 30 days, marital status, highest level of education attended, language of survey
administration), in addition to time and treatment condition. Descriptive and bivariate analyses will be
used to assess frequencies of and differences in demographics by treatment and loss to follow-up.Any
characteristics identi�ed as signi�cantly associated with treatmentor loss to follow-up at the p<0.20
threshold will be considered as potential covariates (�xed effects) in adjusted models assessing effects
of the intervention. Backwards selection at p<0.20 will be used to �nalize inclusion of potential covariates
in regression models. Collinearity of covariates will be assessed, and highly collinear covariates may be
removed from �nal models.

The primary analyses will use an intent-to-treat approach and analyze all subjects according to treatment
group. Exploratory analyses will also be run strati�ed by age group (adolescent girls and young women
age 16 to 24; adult women age 25 to 49). Missing data on demographics and birth historymay be
computed where alternate data is available (e.g. calculating age from date of birth if age is not provided);
however, no missing data will be imputed. All scales to be used as outcomes will be assessed for internal
reliability at baseline using exploratory factor analysis and Cronbach’s alpha. If scales are identi�ed as
multifactorial or not internally reliable, they may be modi�ed to more accurately re�ect the intended
construct and/or be presented as individual item outcomes. An α level of 0.05 (i.e. 95% con�dence
intervals exclusive of one) will be considered the threshold for statistical signi�cance in all analyses.
Analyses will be conducted using STATA version 14.2® (StataCorp LLC, 2015)(47) and SAS version 9.4®
(SAS Institute Inc., 2018)(48).

Dissemination of Results
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Results about ARCHES e�cacy to improve reproductive health outcomes and reduce RC and IPV among
women and girls seeking services from community-based clinics in Nairobi, Kenya will be shared with the
Kenya MOH, regional stakeholders, and IPPF member associations to inform scaling and replication
efforts via presentations and reports. Results will also be sharedwith these and other research
stakeholders at scienti�c conferences and via peer-reviewed publications in scienti�c journals.
Publications will be open-access and available immediately after publication under the Bill & Melinda
Gates Foundation Open Access Policy(49). De-identi�ed individual participant-level data (IPD) used for
published analyses will be made immediately publically available via storage in an open-access data
repository. Investigators may request access to the full data set. Authorship will be determined for
publication based on the standards presented in the International Committee of Medical Journal
Authorship(50).

Data Safety and Monitoring Plan
Precautions will be taken to ensure the safetyof con�dential data. During data collection, each patient will
beassigned a unique participant identi�er. Identifying information, including names and contact
information of participants,will be used solely for the purposes of re-contacting participants for follow-up
data collection. These data are storedin a secure �le location separate from allsurvey data at the
Population Council’sNairobi o�ces, and are only accessible to Population Council investigatorsand study
staff under their supervision. All identifying information will be destroyed once 6-month follow-up data
collection is complete. Survey data will be uploaded from RA tablets daily via a secure internet
connectionand stored on a secure, encrypted server at Population Council, which is backed up nightly.De-
identi�ed data will beuploaded weekly to a password protectedonline server from which researchers at
UCSD will download and store data to encrypted UCSD servers. These de-identi�ed data willonly be
accessible to the PI and the research staff under his supervision. No survey data provided to UCSD will
include any personal identi�ers. Further, data shared with program partners (FHOK, IPPF) will include no
identi�ers to eliminate risk for lossof con�dentiality. All data analyses will occur at UCSD; electronic �les
will be kept on a shared project drive within UCSD’s protected network. Data �les on the online server and
at UCSD are backed up every night to minimize the likelihood of lost �les. Data �les will be cleaned by
UCSD analysts as data is uploaded weekly to remove duplicate observations and check data quality
before analysis.

Data monitoring will proceed under direction of the PI in coordination with Co-Investigators at Population
Council. If any privacy or data security arrangement is violated, the individual making the discovery will
immediately notify senior research staff and the PI. UCSD, Population Council, and FHOK will take
immediate action to identify the breach, remedy it, and terminate employment of anyone directly causing
it.There are some circumstances in which con�dentiality may be breached by the researchers. If the
participant directly informs research staff of his/her intentions of homicide or suicide, the researcher will
immediately contact authorities (police or mental health) to address the issue. This will be disclosed to
participants during informed consent. Adverse events discovered by research staff will be reported to the
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PI who will then report the incident to the appropriate ethical review boards. Preliminary analyses,
conducted monthly, will determine if the trial poses any threat or harm to participants. If these preliminary
analyses revealreceipt of ARCHES is resulting in signi�cantly worsereproductive health outcomes than
standard-of-care treatment or increased violence the trial will be immediately suspended by the PI.In the
U.S.-based ARCHES trials with over 4,000 women and girls, no adverse events were reported to
investigators.

Discussion
This evaluation study protocol will guide assessment of the e�cacy of the ARCHES intervention,as
adapted and implemented in Kenya, to reduce IPV and RC and improve reproductive health outcomes
among women and girls seeking contraceptive services at NGO-run clinics in Nairobi, Kenya. GBV,
including RC and IPV, is a serious threat to the reproductive health and safety of women and girls globally
and in Kenya. The U.S. ARCHES model has been found to reduce RC and IPV in two RCTs. This is the �rst
study of the e�cacy of ARCHES in an LMIC context. Evidence from this trial will inform efforts to address
GBV and advance the reproductive health of women and girls in Kenya and other LMICs who experience a
disproportionate burden of GBV.

Declarations

Ethics approval and consent to participate:
Signed informed consent will be obtained from all participants in the study. All study protocols have been
approved by the IRBs at the University of California, San Diego (protocol number 170084, February 7,
2017), the Population Council review board (797, January 18, 2017), and the local IRB at Kenyatta
National Hospital, Nairobi, Kenya (KNH-UON ERC, March 2, 2017). Any modi�cations to this protocol will
be reported to and approved by all ethics committees, updated in the trial registry and disclosed during
dissemination of results. Renewals are valid through January 2021.

Consent for publication:
Not applicable

Availability of data and material:
Not applicable

Competing Interests:
The authors declare no competing interests.



Page 22/27

Funding:
The study sponsor for this research is the Bill and Melinda Gates Foundation(OPP1193177, Prime
grantee agency: IPPF; Research PI: J. Silverman). The Hewlett Foundation is providing funding for service
delivery required as part of the described study. The Bill and Melinda Gates Foundation (Laura Hahn,
Project O�cer, Laura.Hahn@gatesfoundation.org) will manage the award to IPPF and subcontract with
UCSD. The study sponsor has no role in study design, data collection, data management, or data
analysis.

Authors’ contributions
The guidelines established by the International Committee of Medical Journal Authorship(50) have been
used to determine authorship. All authors quali�ed based on: a) conception and design, or analysis and
interpretation of data for that manuscript; b) drafting the article or revising it critically for important
intellectual content; and c) �nal approval by the coauthor of the version to be published.

JU drafted this manuscript with input and critical edits from all other authors. JGS is principal
investigator of this study who conceptualized the study design. JGS, NC, JU and SB adapted the
presented intervention and implemented the study design in partnership and collaboration with WL, CU,
EM, JA, KG, and SW. WL and CU implemented all data collection procedures including hiring and training
of research assistants and monitoring of data collection procedures with support from JGS, JU, and NC.
EM and JA, with support from KG and SW, implemented intervention activities and managed patient �ow
necessary for study recruitment. All co-authors contributed to the training of providers. JU, JGS, NC
designed all data collection instruments and NJ and JU analyzedstudy data. Data interpretation was led
by JGS, NJ, and JU. All authors reviewed and approved this manuscript for publication.

Acknowledgements
We would like the thank Kenyatta National Hospital and the Kenya Ministry of Health for supporting this
work. At IPPF, we would like to acknowledge Lindsey Miller, Project Lead, and Heidi Quinn, Project Director
for SIFPO2, for their administration and efforts to situate ARCHES within IPPF’s strategic objectives and
Abok Barnabas, Regional Program O�cer for SIFPO2, at IPPF ARO. We would also like to thank the
research staff who contributed to this work including Data Collection Manager for Population Council,
Anthony Kiema, Local ARCHES Coordinator, Hellen Murugi, M&E Project Assistant at FHOK, Christine
Kana, Research Project Assistant at UC San Diego, Heather Helvink, and Doctoral Studentat UC San
Diego, Ruvani Fonseka. We also acknowledge all the FHOK contraceptiveproviders who were trained on
and implemented ARCHES for this study with special thanks to FHOK Nursing O�cers, Sylvia Ouma and
Aggrey Marita, for their leadership in facilitating implementation of ARCHES. Finally, we would like to
acknowledge the researchers and programmers who developed the original ARCHES model Dr. Elizabeth



Page 23/27

Miller (University of Pittsburgh), Dr. Michelle Decker (Johns Hopkins University), and Rebecca Levinson
(Futures Without Violence).

References
1. Global and regional estimates of violence against women: prevalence and health effects of intimate

partner violence and non-partner sexual violence. Geneva: World Health Organization, London School
of Hygiene and Tropical Medicine, South African Medical Research Council; 2013.

2. Miller E, Decker MR, McCauley HL, Tancredi DJ, Levenson RR, Waldman J, et al. Pregnancy coercion,
intimate partner violence and unintended pregnancy. Contraception. 2010;81(4):316-22.

3. Miller E, Decker MR, Raj A, Reed E, Marable D, Silverman JG. Intimate Partner Violence and Health
Care-Seeking Patterns Among Female Users of Urban Adolescent Clinics. Maternal and Child Health
Journal. 2010;14(6):910-7.

4. Keeling J, Birch L. The prevalence rates of domestic abuse in women attending a family planning
clinic. Journal of Family Planning and Reproductive Health Care. 2004;30(2):113.

5. Dhar D, McDougal L, Hay K, Atmavilas Y, Silverman J, Triplett D, et al. Associations between intimate
partner violence and reproductive and maternal health outcomes in Bihar, India: a cross-sectional
study. Reproductive health. 2018;15(1):109.

�. Sarkar NN. The impact of intimate partner violence on women's reproductive health and pregnancy
outcome. Journal of Obstetrics and Gynaecology. 2008;28(3):266-71.

7. Pallitto CC, García-Moreno C, Jansen HAFM, Heise L, Ellsberg M, Watts C, et al. Intimate partner
violence, abortion, and unintended pregnancy: Results from the WHO Multi-country Study on
Women's Health and Domestic Violence. International Journal of Gynecology & Obstetrics.
2013;120(1):3-9.

�. Miller E, Silverman JG. Reproductive coercion and partner violence: implications for clinical
assessment of unintended pregnancy. Expert Review of Obstetrics & Gynecology. 2010;5(5):511-5.

9. Samankasikorn W, Alhusen J, Yan G, Schminkey DL, Bullock L. Relationships of Reproductive
Coercion and Intimate Partner Violence to Unintended Pregnancy. Journal of obstetric, gynecologic,
and neonatal nursing : JOGNN. 2019;48(1):50-8.

10. Garcia-Moreno C, Jansen HAFM, Ellsberg M, Heise L, Watts C. WHO multi-country study on women's
health and domestic violence against women. Switzerland: WHO; 2005.

11. Miller E, Jordan B, Levenson R, Silverman JG. Reproductive coercion: connecting the dots between
partner violence and unintended pregnancy. Contraception. 2010;81(6):457-9.

12. Starrs AM, Ezeh AC, Barker G, Basu A, Bertrand JT, Blum R, et al. Accelerate progress-sexual and
reproductive health and rights for all: report of the Guttmacher-Lancet Commission. Lancet.
2018;391(10140):2642-92.

13. Silverman JG, Raj A. Intimate partner violence and reproductive coercion: global barriers to women's
reproductive control. PLoS medicine. 2014;11(9):e1001723.



Page 24/27

14. Purdy L. Women's reproductive autonomy: medicalisation and beyond. J Med Ethics. 2006;32(5):287-
91.

15. Miller E, McCauley HL, Tancredi DJ, Decker MR, Anderson H, Silverman JG. Recent reproductive
coercion and unintended pregnancy among female family planning clients. Contraception.
2014;89(2):122-8.

1�. Basile KC, Smith SG, Liu Y, Kresnow M-j, Fasula AM, Gilbert L, et al. Rape-Related Pregnancy and
Association With Reproductive Coercion in the U.S. American Journal of Preventive Medicine.
2018;55(6):770-6.

17. ACOG Committee opinion no. 554: reproductive and sexual coercion. Obstetrics and gynecology.
2013;121(2 Pt 1):411-5.

1�. Responding to intimate partner violence and sexual violence against women WHO clinical and policy
guidelines. Geneva: World Health Organization; 2013.

19. Caring for women subjected to violence: A WHO curriculum for training health-care providers.
Geneva: World Health Organization; 2019.

20. Gupta J, Falb KL, Ponta O, Xuan Z, Campos PA, Gomez AA, et al. A nurse-delivered, clinic-based
intervention to address intimate partner violence among low-income women in Mexico City: �ndings
from a cluster randomized controlled trial. BMC Med. 2017;15(1):128-.

21. Taft A, Colombini M. Healthcare system responses to intimate partner violence in low and middle-
income countries: evidence is growing and the challenges become clearer. BMC Med.
2017;15(1):127-.

22. Jones DL, Peltzer K, Villar-Loubet O, Shikwane E, Cook R, Vamos S, et al. Reducing the risk of HIV
infection during pregnancy among South African women: A randomized controlled trial. AIDS Care.
2013;25(6):702-9.

23. Miller E, Tancredi DJ, Decker MR, McCauley HL, Jones KA, Anderson H, et al. A family planning clinic-
based intervention to address reproductive coercion: a cluster randomized controlled trial.
Contraception. 2016;94(1):58-67.

24. Miller E, Decker MR, McCauley HL, Tancredi DJ, Levenson RR, Waldman J, et al. A family planning
clinic partner violence intervention to reduce risk associated with reproductive coercion.
Contraception. 2011;83(3):274-80.

25. Kenya Demographic and Health Survey 2014. Rockville, MD, USA: Kenya National Bureau of
Statistics, Ministry of Health Kenya, National AIDS Control Council Kenya, Kenya Medical Research
Institute, National Council for Population and Development Kenya, and ICF International; 2015.

2�. Hindin M, Kishor S, Ansara D. Intimate Partner Violence among Couples in 10 DHS Countries:
Predictors and Health Outcomes. Calverton, Maryland, USA: Macro International Inc; 2008.

27. Boyce S, Uysal J, DeLong S, Carter N, Undie C, Liambila W, et al. Women’s and Girls’ Experiences of
Reproductive Coercion and Opportunities for Intervention in Family Planning Clinics in Nairobi,
Kenya: A Qualitative Study. Under Review BMC Reproductive Health 2019.



Page 25/27

2�. Family Health Options of Kenya: Your Health Our Concern Nairobi, Kenya: Family Health Options of
Kenya; 2019 [Available from: http://fhok.org/.

29. National Commission on Gender and Development. Mapping of Sexual and Gender Based Violence
Services in Kenya. Print. Nairobi, Kenya: National Commission on Gender and Development; 2010.

30. Tancredi DJ, Silverman JG, Decker MR, McCauley HL, Anderson HA, Jones KA, et al. Cluster
randomized controlled trial protocol: addressing reproductive coercion in health settings (ARCHES).
BMC women's health. 2015;15(1):57.

31. Silverman J, Uysal J, Carter N, Muketo E, Undie C, Liambila W, et al. Promoting Female Reproductive
Health and Autonomy by Addressing Reproductive Coercion and Intimate Partner Violence: The
ARCHES Model. International Conference on Family Planning; Kigali, Rwanda 2018.

32. Boudreau CL, Kress H, Rochat RW, Yount KM. Correlates of disclosure of sexual violence among
Kenyan youth. Child Abuse Negl. 2018;79:164-72.

33. Shah PS, Shah J. Maternal Exposure to Domestic Violence and Pregnancy and Birth Outcomes: A
Systematic Review and Meta-Analyses. Journal of Women's Health. 2010;19(11):2017-31.

34. Katiti V, Sigalla GN, Rogathi J, Manongi R, Mushi D. Factors in�uencing disclosure among women
experiencing intimate partner violence during pregnancy in Moshi Municipality, Tanzania. BMC
Public Health. 2016;15:715-.

35. Clark CJ, Wetzel M, Renner LM, Logeais ME. Linking partner violence survivors to supportive services:
impact of the M Health Community Network project on healthcare utilization. BMC Health Services
Research. 2019;19(1):479.

3�. Richter KP, Faseru B, Shireman TI, Mussulman LM, Nazir N, Bush T, et al. Warm Handoff Versus Fax
Referral for Linking Hospitalized Smokers to Quitlines. American journal of preventive medicine.
2016;51(4):587-96.

37. McCauley HL, Silverman JG, Jones KA, Tancredi DJ, Decker MR, McCormick MC, et al. Psychometric
properties and re�nement of the Reproductive Coercion Scale. Contraception. 2017;95(3):292-8.

3�. Straus MA, Hamby SL, Boney-McCoy S, Sugarman DB. The Revised Con�ict Tactics Scales
(CTS2):Development and Preliminary Psychometric Data. Journal of Family Issues. 1996;17(3):283-
316.

39. Koss MP, Abbey A, Campbell R, Cook S, Norris J, Testa M, et al. Revising the SES: A Collaborative
Process to Improve Assessment of Sexual Aggression and Victimization. Psychology of Women
Quarterly. 2007;31(4):357-70.

40. Ahrens KA, Thoma ME, Copen CE, Frederiksen BN, Decker EJ, Moskosky S. Unintended pregnancy
and interpregnancy interval by maternal age, National Survey of Family Growth. Contraception.
2018;98(1):52-5.

41. Finer LB, Zolna MR. Unintended pregnancy in the United States: incidence and disparities, 2006.
Contraception. 2011;84(5):478-85.

42. Ethical and safety recommendations for intervention research on violence against women. Building
on lessons from the WHO publication: Putting women �rst: ethical and safety recommendations for



Page 26/27

research on domestic violence against women. Geneva: World Health Organization; 2016.

43. Electronic Code of Federal Regulations, 46 (2018).

44. Guidelines for Conducting Adolescents Sexual and Reproductive Health Research in Kenya. National
AIDS and STI Control Programme (NASCOP) & Kenya Medical Research Institute (KEMRI); 2015.

45. The Data Protection Act, 2019, (2019).

4�. Institute of Medicine (US) Committee on Clinical Research Involving Children. Understanding and
Agreeing to Children's Participation in Clinical Research. In: Field MJ, RE B, editors. Ethical Conduct of
Clinical Research Involving Children. Washington (DC): National Academies Press (US); 2004.

47. StataCorp. Stata Statistial Software Release 14. College Station, TX: StataCorp LP; 2015.

4�. SAS Institute Inc. SAS Statistical Software. Cary, NC: Sas Institute Inc.; 2018.

49. The Bill & Melinda Gates Foundation. Bill & Melinda Gates Foundation Open Access Policy 2015
[Available from: https://www.gatesfoundation.org/how-we-work/general-information/open-access-
policy.

50. International Committee of Medical Journal Editors. De�ning the Role of Authors and Contributors
2020 [Available from: http://www.icmje.org/recommendations/browse/roles-and-
responsibilities/de�ning-the-role-of-authors-and-contributors.html.

51. Santelli J, Rochat R, Hat�eld-Timajchy K, Gilbert B, Curtis K, Cabral R, et al. The measurement and
meaning of unintended pregnancy. Perspect Sex Reprod Health. 2003;35(2):94-101.

Figures

Figure 1

https://www.gatesfoundation.org/how-we-work/general-information/open-access-policy
http://www.icmje.org/recommendations/browse/roles-and-responsibilities/defining-the-role-of-authors-and-contributors.html


Page 27/27

Study design.

Figure 2

Conceptual model.
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