




ABSTRACT
Introduction: Intimate Partner Violence (IPV) is a public health issue that affects millions of Americans each year. As IPV victims have an increased risk for unintended pregnancy, strategies to promote contraception provision and utilization in this population is important. The randomized controlled trial intervention “Addressing Reproductive Coercion in Healthcare Settings (ARCHES)” provides education and screening of IPV, harm-reduction counseling, and referrals to services in healthcare settings. The purpose of this analysis is to determine the effects of ARCHES on contraceptive behaviors.

Methods: Data from 3683 women aged 18-29 years from a parallel-group cluster randomized controlled trial in 25 family planning clinics (17 clusters) in Western Pennsylvania were analyzed. Women were surveyed at baseline, 4 months, and 12 months after the intervention. Women pregnant at baseline or not recently sexually active were excluded. Generalized linear mixed models were used to determine the impact of the intervention on recent changes in any contraceptive use, use of any female-controlled contraceptive, self-efficacy of condom use score, and no contraceptive use.  Covariates included age, race/ethnicity, education, nativity, relationship status, pregnancy history, pregnancy intention, and pregnancy status at 12-month follow-up.
Results: Most participants were younger than 24 years of age (73.1%), white (80.9%), had at least some college education (54.5%), and reported a history of recent contraceptive use (73.8%). In both groups, female-controlled contraceptive use increased between randomization and the end of follow-up. Women in the intervention exhibited a smaller improvement as compared to the control group (AOR:0.723, 95%CI:0.555,0.941).  There were no other significant differences between the intervention and control groups from baseline to follow-up timepoints.

Discussion: There were not significant changes in contraceptive behaviors in the intervention arm compared to the control arm. Future studies should focus on contraceptive use as a harm-reduction strategy for unintended pregnancy in victims of IPV on a more diverse population. This is the first study to comprehensively examine the effects of a clinic-based IPV intervention on changes in different contraceptive behaviors to prevent unintended pregnancy.  

Public Health Relevance: Clinic-based interventions like ARCHES can aid in improving contraceptive behaviors in victims of IPV/RC and reduce unintended pregnancy in high-risk populations. 
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1.0  Introduction

First, this section addresses the current state of knowledge of contraceptive behaviors and intimate partner violence in the United States. Then, this section explains the health effects of intimate partner violence, such as unintended pregnancy, and the effects intimate partner violence has on contraceptive behaviors. Finally, this section highlights recent clinic-based interventions addressing intimate partner violence and the gaps in the literature that still need to be addressed. 
1.1 Contraception
Contraceptive use is a common method in the United States for prevention of pregnancy and sexually transmitted infections. According to the National Survey of Family Growth (NSFG) conducted from 2011-2015 by the Centers for Disease Control and Prevention (CDC), a nationally representative survey, 99.3% of women aged 15-44 who have ever had sex and have used some contraceptive method in their lives. Additionally, current contraceptive use was reported in 61.6% of those women surveyed.1 Contraceptive use has many health benefits in addition to  pregnancy prevention and reduction of sexually transmitted infections, including the reduction in pregnancy related morbidity and mortality, menstrual cycles symptoms such as menstrual irregularity and severe menstrual pain, and reduction in the risk of certain reproductive cancers.2 Women have many options when choosing their contraceptive method, and each type of contraceptive method has different benefits. Each method varies in the way it is used, how it works to prevent pregnancy, how often it needs to be used or changed, how it can be obtained, its effectiveness, and how commonly it is used in the United States. 

There are several common categories of contraception based on the mechanism of pregnancy prevention and the length of time they are effective in pregnancy prevention. Long-acting reversible contraception (LARC) methods remain effective from 3-10 years, and they can be removed at any time by a physician. LARC methods include intrauterine devices (IUD) and upper arm implants.3 Short-term hormonal contraceptive methods require more maintenance than LARC methods. These contraceptive methods include oral birth control, injectable birth control, and the contraceptive patch.3 Another form of contraceptive method is the barrier method. Barrier methods of contraception are used during every instance of intercourse, and they block the sperm from the uterus.4 Other more uncommon forms of contraception in the United States include the use of spermicide, a chemical to slow and prevent the sperm from meeting the egg.4 Finally, emergency contraception is used up to 5 days after intercourse to prevent pregnancy. These methods include oral emergency contraception and the copper IUD.4 Table 1 below describes each type of contraceptive method, the category of contraceptive method, description of how it is used and its mechanism of pregnancy prevention, how effective each method is at preventing pregnancy, and how long each method remains effective.  
Table 1: Summary of different contraceptive methods
	Type of contraception3
	Category of contraception3
	Description of method4
	Mechanism of pregnancy prevention4
	% effectiveness in preventing pregnancy*4
	How long method remains effective4

	Hormonal IUD
	LARC
	Insertion into uterus
	Releases hormone progestin into the uterus, causing mucus in the cervix to thicken and block sperm from the egg
	99%
	Up to 12 years 

	Copper IUD
	LARC/ emergency 
	Insertion into the uterus
	Copper causes sperm to redirect away from the egg
	99%
	Up to 12 years 

	Upper arm implant
	LARC
	Insertion in the upper arm
	Releases low doses of progestin to thicken mucus in the cervix
	99%
	4 years

	Oral contraceptive pills
	Short-term hormonal
	Taken orally 
	Uses hormones such as estrogen and progestin to interfere with ovulation; thickens cervical mucus to prevent sperm from reaching egg
	91%
	Taken daily

	Injectable birth control
	Short-term hormonal
	Injection into arm or buttocks
	Progestin release causes mucus in the cervix to thicken and block sperm from the egg
	94%
	3 months

	Contraceptive patch
	Short-term hormonal 
	Sticks to the skin
	Releases hormones into the bloodstream and stops the ovaries from releasing eggs
	91% 
	Weekly 

	Male condoms
	Barrier
	Thin material covers penis during sex
	Prevent sperm from entering the body
	85%
	One sexual encounter

	Female condoms
	Barrier
	Thin material inserted into vagina or anus
	Prevent sperm from entering the body
	79% 
	One sexual encounter

	Oral emergency contraceptive
	Emergency 
	Taken orally after unprotected sex
	Hormones thicken the cervical mucus and block sperm from the egg
	89%
	Up to 5 days after sexual intercourse occurs

	Spermicide, sponges, diaphragms, and cervical caps
	Barrier/ Chemical 
	Used a variety of ways
	Spermicide slows the sperm down, and the methods block the sperm
	70-85%
	One sexual encounter

	*These percentages are assuming perfect use of the contraceptive method 


1.2 intimate partner violence
In the United States, intimate partner violence (IPV) is a major public health issue that can have physical and psychological health impacts on those who are exposed to such violence.  Different aspects of IPV include physical violence, sexual violence, stalking, and psychological aggression.5  These intentional acts of violence and harassment are perpetrated by a current or former intimate partner, a person with whom the victim has or had a close and personal relationship.5 Millions of Americans experience a form of intimate partner violence each year.6 To understand the complexities and health effects that IPV can have on victims, it is important to recognize each of the different aspects of IPV and how commonly they occur in the United States. This section defines the different types of IPV and their prevalence in the United States, according to The National Intimate Partner and Sexual Violence Survey (NISVS). The NISVS is a nationally representative ongoing survey conducted by the CDC created to track IPV, sexual violence, and stalking trends in the United States.7 It is important to note that these forms of IPV are not mutually exclusive and can cooccur with each other. 
Physical IPV is any use of intentional force to harm a partner, and most victims of physical IPV are women, although it is common for both men and women in the United States.8 In 2010, an estimated 10,106,000 men and women who reported physical violence by an intimate partner.7 There are a wide range of acts that are considered physical IPV including slapping, kicking, pushing, grabbing, punching, binding with restraints, or using a weapon. This violence can range in severity, but any type of force that is used to overpower the victim is considered physical IPV. Using threats of injury or coercion using a weapon is also considered physical IPV.5 It has been estimated that an average of almost 20 people per minute experience physical IPV nationally.8 Furthermore, 1 in 3 women and 1 in 4 men have reported physical IPV in their lifetime.8 Out of all of the homicides that occur in women every year, nearly half of the cases are perpetrated by an intimate partner. The majority of these homicides are perpetrated by males.9 

Sexual IPV, unlike physical IPV, does not necessarily involve physical force, although physical force may be used to perpetrate sexual IPV. The CDC categorizes sexual IPV in 5 ways. If any of these acts are completed or attempted by an intimate partner, then it is considered sexual IPV.5 First is the action of either rape or penetration, which is forced upon the victim physically.5 It has been reported that 1 in 5 women and 1 in 71 men have been raped in their lifetime; over 20% of these cases were perpetrated by an intimate partner of the victim.8 The second category of sexual IPV is forced penetration to someone else by the victim without their consent.5 Next, unwanted penetration through non-physical pressure is considered sexual IPV by the CDC. Through verbal and coercive behavior, the victim is forced into sexual penetration.5 The fourth type of sexual IPV is unwanted sexual contact with the perpetrator, whether it be the perpetrator touching the victim without consent or the victim being forced to touch the perpetrator in a sexual manner.5 Finally, nonconsensual sexual experiences that don’t involve physical contact but involve exposure to sexual things like pornography, sexual harassment, threats of sexual violence, and collecting and spreading unwanted sexual media are considered IPV.5 The main components of sexual IPV are some sort of sexual action, whether physical or non-physical, and perpetration of these actions by an intimate partner. 

Stalking in the context of IPV involves unwanted attention by a current or former intimate partner. Stalking is a repeated tactic that causes the victim to fear for their safety or for other’s safety.5 Victims who are stalked may be harassed by receiving phone calls, voicemails, and text messages. Other forms of harassment commonly reported are confrontations at home or work, or being watched, followed, and listened to by the perpetrator.7 Stalking may involve the perpetrator sneaking onto the victim’s property, damaging their property, harming the victim’s pet, and verbal threats to the victim.5 Over 24 million people have reported experiencing stalking in their lifetime. Women account for 19.3 million of these people, and 60.8% of these women were stalked by an intimate partner.8 Stalking is a common practice by perpetrators of IPV, and it can be done simultaneously with other forms of IPV. 
The final category of IPV is psychological aggression by the perpetrator. The purpose of psychological aggression by an intimate partner is to take control of the victim by harming them mentally and emotionally. Forms of psychological aggression IPV include verbal abuse such as humiliation and nonverbal abuse like exerting control over the victim’s schedule, whereabouts, and who they are allowed to interact with in their lives.5 Almost half of the women and half of the men in the United States have experience IPV in the form of psychological aggression in their lifetime.6 Coercive behaviors are also considered psychological IPV. Additionally, approximately 41% of females have been psychologically coerced by an intimate partner.6 Reproductive coercion (RC) is a form of psychological aggression that involves the manipulation of the victim’s choice of birth control by directly sabotaging their contraceptive choices or threatening the victim. These threats may include insisting on getting pregnant or terminating a pregnancy. Usually RC involves women victims and male perpetrators for the purposes of controlling pregnancy outcomes.10 All of these types of IPV are unique and have distinct health consequences that occur throughout all forms of IPV, but all types of IPV involve a form of control over the victim by a person who is or was close to them at some point in their lives.

1.2.1 Health consequences of intimate partner violence
There are several health consequences of IPV victimization, ranging from acute health consequences to long-term health outcomes. As these health implications affect women more often and more severely than men, women will be the focus for the remainder of this essay.7 The health implications of IPV include physical, social, psychological, and reproductive health consequences.11 Some health outcomes are attributed to engaging in high-risk health behaviors than can lead to these worse health outcomes. Smoking, for example, is consistently higher in IPV victims compared to people who are not victims of IPV.
 ADDIN EN.CITE 
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 Alcohol abuse is also associated with IPV.
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 Finally, unhealthy dieting habits are associated with IPV victimization.11,15 These high-risk behaviors may lead to the associations between IPV and the several health and social consequences in victims, although, in many cases, the direction of association may be difficult to determine. 

Physical health consequences can be direct and indirect consequences of physical and sexual IPV. Some morbidities related to physical IPV commonly include injuries to the head, face, neck, thorax, breasts and abdomen.13 There are also chronic physical conditions associated with IPV. The NISVS reported that the most common injuries that were reported more often in IPV victims compared to those who are not IPV victims were frequent headaches, chronic pain, and difficulty sleeping.7
There are also several social consequences that are associated with IPV. Women who experience IPV were more often facing a lack of different medical services.11 In a review of articles related to IPV and women’s use of health services from 1993 to 2003, IPV victims were twice as likely to report that their medical needs were unmet than those who were not victims of IPV, and the needs were unmet especially when providers did not detect IPV in women.16 IPV victims also have a higher prevalence of poor mental health compared to those who were not IPV victims, according to the NISVS.7 Depression, post-traumatic stress disorders, suicidal tendencies, increased anxiety, insomnia, and social dysfunction have all been associated with IPV in women.13 

Several reproductive health consequences are associated with victims experiencing IPV. High-risk sexual behaviors such as unprotected sex, inconsistent condom use, multiple sex partners, and working in the sex trade are more highly associated in IPV victims compared to people who are not victims of IPV.11,17 Sexually transmitted infections (STIs) are generally higher in victims of IPV compared to those who are not victims of IPV.  A literature review published in 2007 of 23 cross-sectional and retrospective cohort studies found that 17 of those articles showed significantly higher rates of sexually transmitted infections in both men and women who were victims of IPV compared to those who were not victims.18 Most of these studies were cross-sectional, but of the three retrospective cohort studies reviewed, all of them found an association between IPV and increased risk of STIs. Also, of the 7 cross-sectional studies with more than 1000 participants showed an association between IPV and STIs.18 IPV has also been associated with chronic abdominal pain and vaginal bleeding.18 Coker’s literature review found that most studies showed an association but are cross-sectional and have small sample sizes. Therefore, the direction of association is difficult to establish based on current studies.18
In the United States, it is estimated that millions of unintended pregnancies are attributed to the relationship between IPV, contraceptive use, and unintended pregnancy.19 Physical IPV, sexual IPV, and RC have all been associated with unintended pregnancy in the United States.


20-22 ADDIN EN.CITE  Reports of unintended pregnancy are consistently higher in women who report IPV compared to those who do not report IPV.11 A multi-country study conducted to determine the relationship between IPV, abortion, and unintended pregnancy reported that the odds of unintended pregnancy was 1.69 times higher in victims of physical or sexual IPV. There were 10 countries included in the analysis that ranged in socioeconomic status and average education level. The sample was nationally representative of each country, and each country generally had a rural recruitment site and an urban recruitment site.23 Researchers concluded that if IPV could be reduced by 50% worldwide, there would be a potential reduction in unintended pregnancy of 2-18%.23  Therefore, there is evidence that both physical and sexual IPV is associated with unintended pregnancy in women, although the direction of association is difficult to determine with cross-sectional information. 

RC was also associated with unintended pregnancy in several different studies.


21,22 ADDIN EN.CITE  In a cross-sectional survey conducted in family planning clinics in California, researchers asked participants questions about unintended pregnancy, IPV, and RC.10 In this sample of 1319 women aged 16-29, over half of the women had experienced IPV, approximately 20% experienced pregnancy coercion, 15% reported birth control sabotage, and approximately 40% reported unintended pregnancy. Pregnancy coercion and birth control sabotage were both significantly associated with unintended pregnancy (OR:1.83, 95% CI: 1.36-2.46).21 Another study of  3539 adolescent females based in family-planning clinics in Western Pennsylvania, the odds of unintended pregnancy was 80% higher in women who reported lifetime IPV,  79% higher in women who reported recent reproductive coercion, and 2 times higher in women who reported both lifetime IPV and recent reproductive coercion.


22 ADDIN EN.CITE  Several mechanisms for the associated between unintended pregnancy and IPV have been posited, outlined in the figure below (Figure 1).
	Physical IPV

· Threats of physical harm10*
· Actual physical harm10*
	Sexual IPV

· Forced sexual encounters19
· Inconsistent  condom use19

	Reproductive coercion

· Pregnancy coercion21
· Contraceptive sabotage21
· Refusal of withdrawal during sex19

	* Due to a fear of of condom negotiation21


Figure 1: Mechanisms of the relationship between intimate partner violence and unintended pregnancy
IPV also poses a higher risk to pregnant victims and their neonates at childbirth. First, induced and repeated abortions were associated with IPV in several studies.18  In the multi-country study conducted by the World Health Organization, IPV was associated with a 2.68 higher odds of abortion compared to those who were not victims of IPV.23 Low birth weight (less than 2500 grams) and preterm birth (<37 weeks of gestation) have been moderately associated with intimate partner violence.11,13 Overall, based on previous research, victims of IPV are at a higher risk of many different direct and indirect physical, social, psychological, and reproductive health consequences that vary in severity and based on what type of IPV they are experiencing. However, many of these studies were cross-sectional in design, and therefore the direction of association between IPV and different health outcomes are often difficult to establish. 

1.2.2 Intimate partner violence and contraceptive use
Contraceptive use is an effective method to prevent several negative health outcomes associated with IPV. Different types of contraception vary in effectiveness at preventing pregnancy and sexually transmitted infections, and their effectiveness depends on proper use of each method.4 The inability to access effective contraception and difficulty with using a contraceptive methods effectively due to partner interference may increase a woman’s risk for poor reproductive health outcomes. In a published literature review of 15 studies measuring IPV and contraceptive use, IPV was consistently associated with an increase in sexual encounters without the use of any type of contraception.19  Several other studies have addressed contraceptive use behaviors and IPV, and there have been varying results depending on the measurement of contraceptive use, measurement of IPV, and the study design. This section will address the general findings of contraceptive behaviors among victims of IPV, the underlying mechanisms of the relationship between IPV and less effective contraceptive use, and what types of IPV are associated with certain contraceptive behaviors. 

IPV in the form of reproductive coercion is directly associated with less effective or no contraceptive use, as it is the direct manipulation of an intimate partner’s birth control.10 Several studies have addressed the prevalence of reproductive coercion and the association with health consequences such as unintended pregnancies. In one cross-sectional study, 1278 women ages 16-29 were recruited from family planning clinics, and reproductive coercion in the form of birth control sabotage was associated with a 58% increased odds of unintended pregnancy (95% CI: 1.14-2.20).21 Reproductive coercion was common; 19% of respondents reported pregnancy coercion and 15% reported birth control sabotage.21In another study conducted to measure reproductive coercion in 641 obstetrics and gynecology patients ages 18-44 years, 16% of the sample reported reproductive coercion currently or in the past.24 In qualitative studies analyzed in Coker’s literature review, intentional sabotaging of oral contraceptives, condoms, and withdrawal during sex were common narratives among victims of reproductive coercion.19 Reproductive coercion is a growing topic of study in the field of IPV and health outcomes. Studies completed to date suggest that reproductive coercion hinders a woman’s ability to control their contraceptive use. 

Physical IPV is also related to inconsistent contraceptive behaviors, especially condom use. Condom negotiation is more difficult when there is a power imbalance in the relationship, and therefore physical IPV or the threat of physical harm can influence the ability for victims to have influence over contraceptive behaviors that are not female-controlled.19 In a review of the 12 studies where researchers studied IPV and contraceptive use behaviors, IPV was associated with a decreased use of contraceptive methods that are partner-dependent, such as condoms.25 In a prospective cohort study that took place between 2009 and 2012 consisting of 711 women from the Relationship Dynamics and Social Life study in Michigan, the odds of consistent condom use was 66% lower in women who had experienced recent physical IPV compared to those who did not experience physical IPV (95% CI: 0.13-0.85).26 Physical IPV or threats of physical harm to women in a relationship also overlaps with reproductive coercion, as perpetrators will use physical harm or threats to sabotage contraceptive use.19 These studies are limited in scope as they only analyze condom use and not other forms of contraceptive behaviors. They are also mostly cross-sectional in design, making it difficult to determine the direction of association.
Studies investigating the relationship between IPV and LARC methods are sparse. Women who are at risk of reproductive coercion or lack the confidence to negotiate for condom use during sexual encounters with an intimate partner are encouraged to use female-controlled contraception that cannot be manipulated, including LARC, implants, or emergency contraception.27 In the same study discussed previously that was conducted in Michigan from 2008-2012, the odds of using LARC use or injectable birth control were 2.58 times more likely in women who had a history of IPV compared to those who did not have a history of IPV (95% CI: 1.10-6.06).26 Overall, while contraceptive use among victims of IPV can be effective for prevention of unintended pregnancies and sexually transmitted infections, literature has shown that contraceptive behaviors are generally worse in victims of IPV than women who are not victims. 

1.3 previous clinic based interventions addressing intimate partner violence

The prevalence of IPV among women in health care settings is higher than population-based samples in the United States.13 Therefore, healthcare settings are recognized as important environments for intervention to reduce IPV.28 There have been several interventions to address IPV in healthcare settings, and many of these interventions have shown to be beneficial for victims of IPV in some capacity. In one review of previous interventions, 6 out of 11 relevant articles showed reductions in violence, 2 of 5 relevant articles an increase in safety behaviors, and 6 of 10 relevant articles showed improved knowledge of resources.28 The United States Preventative Services Task force now stresses the importance of screening women for IPV and referring to relevant services to these women if IPV is identified.29
Healthcare-based interventions have been developed to reduce the risk of IPV as well as spread the awareness of resources to help victims of IPV.29 In a systematic literature review, 17 interventions conducted in reproductive care sites were evaluated to analyze the effectiveness of such interventions.29 Most interventions involved empowering women and encouraging empathy, listening, education, and referrals to different local resources for IPV.29 Outcomes that were measured were reductions in violence, improvements of physical and emotional health, safety promoting behaviors, and the use of IPV and community-based resources and referrals. In studies focusing on the reduction of IPV, 5 of 11 studies found significant reductions in IPV. Improvements in health had mixed results ranging from significant results for fewer cases of very low birth weight, very preterm birth, improved quality of life, and reduction in reports of unprotected sex and pregnancy coercion. Regarding safety-promoting behaviors, 2 of 5 studies found a greater likelihood of engaging in safe behaviors compared to women who did not receive the intervention.28 Overall, there have been positive results in trials addressing IPV in healthcare settings. The table below outlines interventions from the literature review that occurred in the past ten years, the focus of each intervention, the results of the intervention, and limitations of each intervention (Table 2).

Most of these studies focused on screening and detecting IPV, improving provider referrals to IPV-related resources, and empowerment-focused interventions to decrease the rate of IPV and improve harm-reduction strategies related to IPV. Generally, the limitations of previous recent interventions center around sample size and loss-to-follow up occurred. There are multiple interventions that were only pilot studies, so even if they found some sort of association between their intervention and a factor of IPV, these studies need to be replicated and repeated in multiple, larger-scale populations.


30-32 ADDIN EN.CITE  Several studies were at risk for selection bias because of small sample sizes and loss-to-follow-up.30,33 Multiple studies included only women who were currently victims of IPV or were survivors of IPV, and this strategy could deny women at risk of IPV resources or care related to IPV.


31,34-36 ADDIN EN.CITE  Overall, there are many interventions that focus on IPV in clinic settings, but more work needs to be done to improve on the limitations and expand on the findings of past interventions (Table 2).
Table 2: Current published interventions addressing intimate partner violence in clinic settings
	Title of trial
	Goals
	Sample and size
	Location of intervention
	Key approaches to intervention 
	Results 
	Limitations

	Effect of an in-clinic IPV advocate intervention to increase help seeking, reduce violence, and improve well-being, 201234
	Increase the use of resources, reduction in IPV, and improve well-being
	Women in the United States rural South who disclosed IPV at baseline

(n=231)
	Health clinic
	Intervention: warm-referral by nurses to meet with IPV advocate

Control: usual care in the form of a referral card
	Intervention arm was significantly more likely to use resources than the control arm (p-value=0.003)
	Small sample size, especially during follow-up (risk of selection bias) 

	Intimate Partner Violence (IPV) During Pregnancy: A Pilot Intervention Program in Lima, Peru, 201030
	Evaluate the effectiveness of an empowerment-focused intervention
	Women in Peru who were pregnant at baseline (n=204)
	Low-income hospital 
	Intervention: referral card and an empowerment intervention focusing on empathy

Control: referral card
	No significant findings
	Pilot Study; the control group still received some sort of intervention  

	Can a health clinic-based intervention increase safety in abused women? Results from a pilot study, 200931
	Increase the women’s engagement in safety-promoting behaviors
	Uninsured women in Baltimore, Maryland who experienced recent IPV (n=41)
	Primary healthcare clinic for uninsured
	Intervention: personalized counseling and follow up phone calls

Control: standard care
	Association between the intervention and change in safety-promoting behaviors was significant (p<0.001)
	Pilot study with small sample; potential selection bias

	The value of intervening for intimate partner violence in South African primary care: project evaluation, 201135
	Evaluate a screening program and care intervention from the perspective of survivors

	South African women who are survivors of IPV (n=168)
	Primary care clinics
	Evaluation of referral program for IPV prevention resources
	Significant reported benefits to mental health, lower alcohol abuse, better relationships, and higher self-efficacy to reduced abusive behavior
	There is no evidence that there is representation of IPV victims in healthcare settings in South Africa

	Table 2, continued
	
	
	
	
	
	

	An integrated intervention to reduce intimate partner violence in pregnancy: a randomized controlled trial, 201037
	Estimate efficacy of a psycho-behavioral intervention in the reduction of IPV
	African-American women near Washington D.C. who were pregnant at baseline (n=1044)
	Prenatal care clinics
	Intervention: counselling sessions based on other evidence based IPV

Control: usual care
	52% less likely to have recurrent IPV instances (95%CI: 0.29-0.80)
	Underpowered;

Difficult to retain participants

	Effect of screening for partner violence on women's quality of life: a randomized controlled trial, 201233
	Evaluate the effectiveness of screening program for IPV on women’s health
	Women from Cooks County, IL (n=2708)
	Primary health care settings
	Intervention: partner violence screening instrument and resources

Intervention 2: only resource list

Control: usual care
	No significant improvements in health
	Differential loss-to-follow up by age

	A Brief Intervention for Prevention of Sexually Transmitted Infection among Battered Women, 201136
	Evaluate the effects of a nurse’s intervention on preventing STIs in victims of IPV
	Women in rural location who were screened positive for IPV (n=18)
	Family Planning Clinics
	Pre/post test of a nurse-focused intervention 
	Decrease in physical and sexual violence, but not significantly
	Small sample size and a lack of a control group

	A family planning clinic partner violence intervention to reduce risk associated with reproductive coercion, 201132
	Examine the efficacy of an intervention to address IPV
	Women in Northern California age 16-29 years old (n=906)
	Free-standing urban family planning clinics
	Intervention: enhanced IPV screening performed by health specialists

Control: usual care
	There was a 71% reduction in odds of reported pregnancy coercion over time in the intervention and control
	Pilot Study with small clusters, follow up was short (12 week to 24 week follow-up)


1.4 gaps in the literature

There have been several interventions addressing IPV screening in healthcare settings. However, there are several gaps in the literature that this current study addresses. Although clinic-based interventions addressing IPV have been conducted, there have been no studies comprehensively studying the effects of the interventions on changes in specific contraceptive behaviors for victims of IPV. As discussed earlier, the causal mechanisms for unintended pregnancy and IPV involve inconsistent contraceptive use, whether it be through physical IPV, sexual IPV, or RC (Figure 1). Because unintended pregnancy is a known health consequence of IPV


21,22 ADDIN EN.CITE , an intervention specifically addressing the contraceptive behaviors of victims of IPV is crucial for reducing unintended pregnancy. Increasing female-controlled methods of contraception is potentially one approach that could help to overcome the negotiation for contraception during sexual encounters. Interventions have not addressed this harm-reduction strategy as a primary outcome.
1.4.1 Addressing Reproductive Coercion in Healthcare Settings (ARCHES)


An intervention is needed to address the mechanisms of underlying unintended pregnancy in victims of IPV. This current study analyzes the data collected from a family planning clinic-based cluster randomized-clinical trial created to address IPV and reproductive coercion. The provider-delivered intervention used in the study is called Addressing Reproductive Coercion in Health Settings (ARCHES). The ARCHES protocol uses a 3 pronged approached modeled from the World Health Organization and the American Congress of Obstetricians and Gynecologists. This intervention involves “universal education and assessment regarding IPV/RC, harm reduction counseling, and supported referrals to victim services.”32 Providers also gave clients a small palm-sized brochure that addressed the health outcomes associated with IPV and RC, harm reduction strategies such as female-controlled contraceptive methods, and resources for victims. One of the purposes of this intervention was to promote contraceptive methods that are less likely to be sabotaged or controlled by their partner.32
The outcomes of interest in the original ARCHES intervention published in 2016 were to assess the effectiveness of the intervention on reproductive coercion and partner violence victimization, unintended pregnancy, recognition of sexual and RC, self-efficacy of harm-reduction behaviors, and knowledge of partner violence resources.38 Researchers found that the intervention was not significant in reducing RC or IPV. However, there were significant improvements in knowledge in partner violence resources in the intervention arm compared to the control arm (AOR: 4.25, 95%CI:3.29,5.50).38 Also, self-efficacy of harm reduction behaviors also improved significantly more in the intervention group compared to the control group (Adjusted mean difference: 0.06, 95% CI:0.02-0.10).38 Thus, the ARCHES intervention was effective in improving knowledge and harm-reduction behaviors related to reducing RC and IPV, although it did not significantly decrease RC and IPV directly.

1.4.2 Public Health Significance

ARCHES addresses contraceptive use in victims of IPV or reproductive coercion and is designed to be integrated into standard care in health clinics, where victims of IPV are often well-represented.13 If the ARCHES intervention improves the use of contraceptive methods, particularly female-controlled contraceptive methods, then it may be an effective strategy in the reduction of unintended pregnancy. If researchers continue to intervene on unintended pregnancy among IPV victims, the World Health Organization concluded that unintended pregnancy overall may be reduced world-wide by up to 18%.23 While ARCHES directly addresses contraceptive use in victims of IPV and RC and is readily integrated into standard care in family planning clinics, the original evaluation did not examine the impact of the intervention on specific contraceptive behaviors.  

1.5 hypothesis and specific aims

The purpose of this essay is to analyze the impact of universal IPV/RC education, harm reduction counseling, and victim services referrals on contraceptive behaviors utilizing data from the ARCHES trial. I hypothesize that the trial arm that received the IPV/RC education, harm reduction counseling, and victim services referral intervention will show improved contraceptive behaviors over time significantly more than the control arm that received usual care. 

Specific Aims:

1. Determine if a universal IPV/RC education, harm reduction counseling, and victim services referral intervention significantly improves contraceptive behaviors in clients of family planning clinics compared to a control group who received standard care in family planning clinics.

2. Determine if a universal IPV/RC education, harm reduction counseling, and victim services referral intervention significantly affects contraceptive behaviors in a subsample of family planning clinic clients who have experiences recent IPV or RC compared to a control group of clients who have also had experiences with recent IPV or RC. 

2.0  methods
2.1 study design

A parallel-group cluster randomized controlled trial was conducted in 25 family planning clinics (17 clusters) in Western Pennsylvania, USA. Details of the study protocol are described elsewhere.39 The University of Pittsburgh Institutional Review Board approved study procedures. A federal Certificate of Confidentiality was obtained.38
2.2 participants

Eligible participants included all female family planning clients aged 16-29 (N=3683). Each potential participant completed consent procedures that were conducted by the clinic staff and research team. After participants gave consent, surveys were administered on computers in a private space. While research assistants and clinic staff were not masked to intervention assignments, women were not told whether they were a part of the intervention or the control arm. The study received a waiver of parental permission and written consent to ensure the privacy of the women’s participation.39 Participants who were not sexually active in the past 30 days were excluded from analysis because if they did not have sex in the past 30 days, then they were not using contraception to prevent pregnancy (n=841). Also, those who were pregnant at baseline were excluded from analysis as they did not have a risk of becoming pregnant (n= 187).

2.3 randomization

This study included 25 family-planning clinics run by two groups in Western Pennsylvania that were randomized into 17 clusters, with clinics that shared providers grouped into single clusters; each cluster had an equal probability to be in either the control or the intervention arm.39  The planned goal of recruitment was 3600 participants.39
2.4 procedures

At each intervention clinic, clinicians and staff received training by victim service advocates for a half-day to learn how to implement the ARCHES intervention. The intervention involved speaking about IPV and RC to all clients and administering the small brochure to each client (i.e., “universal education”.) If IPV or RC was disclosed to the provider, further steps were taken to counsel women to use contraception to reduce health risks and to provide referrals to resources if the client was interested. The control group followed usual care. Every participant, regardless of treatment arm, was given a resource sheet regarding women’s health.
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Participants completed surveys that were administered with Audio Computer-Assisted Self-Interview software. The surveys were available in Spanish, but every survey was completed in English. Women also completed follow up surveys at 12-20 weeks after the baseline survey (T2) and again 12 months after the baseline survey (T3). Each participant received a gift card after completing each survey.


22 ADDIN EN.CITE 
2.5 measures

Demographic variables assessed in these analyses were age, race/ethnicity, education level, nativity in the United States, relationship status, pregnancy status at the 12-month follow-up, history of pregnancy, intention of pregnancy in the next 12 months, and IPV or RC at baseline. The variable for IPV and/or RC at baseline was created by combining women who reported recent (past 30 days) IPV at baseline and those who reported  recent RC at baseline. Intention of pregnancy was measured using 3 different questions measuring the participant’s intention to become pregnant in the next 12 months. Spearman’s rho was calculated to determine the correlation of these variables and combined into one pregnancy intention variable if significant (alpha=0.05).  If a participant reported intention of pregnancy with any of these three measures, then they were considered to intend pregnancy. If they reported no intention of pregnancy with these three measures, then they were considered to not intend pregnancy. The 3 intention of pregnancy variables were significantly correlated with one another (p-value<0.0001).  

2.6 outcomes

Outcome measures were taken from the survey question “What methods in the past 30 days have you used to prevent pregnancy? (Check all that apply).” If the women selected “not applicable,” then the value was recoded as “no” for each variable. The following measures are the outcomes that are analyzed:

Any contraceptive use in the past 30 days: Use of birth control pills, condoms, injectable birth control, the patch, vaginal ring, IUD, emergency contraception, and the implant was assessed. If the participant used any of these measures in the past 30 days, then they were coded as “yes” for any contraceptive use in the past 30 days. 

Any female-controlled contraceptive use in the past 30 days: If the participant reported any use of birth control pills, injectable birth control, the patch, vaginal ring, IUD, emergency contraception, and/or the implant in the past 30 days, then they were coded as “yes” for any female-controlled contraceptive use in the past 30 days. 

Did nothing to prevent pregnancy: One item measured if nothing was done to prevent pregnancy in the past 30 days. If the choice “did nothing to prevent pregnancy” was selected, then the participant was coded as a “yes” for doing nothing to prevent pregnancy in the past 30 days. 

Self-efficacy of condom use score: 5 Likert-scale statements were used to assess the confidence women have in negotiating condom use with a partner. Each Likert-scale measure ranged from 1 (strongly disagree) to 5 (strongly agree). The mean of these 5 items were used to create one condom self-efficacy score per participant. 

2.7 Statistical Analysis

Statistical analyses were conducted using SAS Version 9.4..39 Hierarchal arrangement of data and cluster randomization were accounted for during analyses. All models accounted for clinic and patient-level clustering. Each analysis compared baseline data to 4-month follow up data and again from baseline data to 12-month follow up data. Intervention effects were assessed in each model by testing the interaction between the intervention and each time point (alpha=0.05). 

Each dichotomous outcome was assessed using generalized linear mixed models. Dichotomous outcomes included the change in any contraceptive use in the past 30 days, female-controlled contraceptive use in the past 30 days, and did nothing to prevent pregnancy in the past 30 days. The continuous outcome of change in self-efficacy of condom use mean score was analyzed using mixed models. Covariates were analyzed using Wald chi-square test of association and added into models if statistically significant (alpha=0.2). Potential covariates included in the model were race, education level, nativity, relationship status, pregnancy status at baseline, intention of pregnancy at baseline, and pregnancy status at the 12-month follow up. All significant covariates were included in the corresponding model.

3.0  results

There were 3277 women included in this analysis, 1598 in the intervention group at baseline, and 1679 in the control group at baseline. The majority of the participants were 24 years of age and younger (73.1%), were white (80.7%), were born in the United States (98.1%), and over half at least some college education or higher (54.2%). Almost 70% of the sample reported being in a serious relationship or married, and 32.3% reported being single at the time of the baseline survey. Most of the sample (79.7%) reported no intention of becoming pregnant at the time of the baseline survey. History of pregnancy differs significantly by study arm (Table 3). 

Table 3: Sample characteristics

	Demographics
	Total 
	Intervention
	Control

	
	no(%)
	no(%)
	no(%)

	 
	n=3277
	n=1598
	n=1679

	Age category
	
	
	

	16-20 years
	1215 (37.1)
	589 (36.9)
	626 (37.3)

	21-24 years
	1179 (36.0)
	550 (34.4)
	629 (37.5)

	25-29 years
	883 (27.0)
	459 (28.7)
	424 (25.3)

	Race/Ethnicity
	
	
	

	Black/African American
	413 (12.6)
	245 (15.3)
	168 (10.0)

	Hispanic/Latina
	50 (1.5)
	28 (1.8)
	22 (1.3)

	White
	2643 (80.7)
	1233 (77.2)
	1410 (84.0)

	Multiracial or other
	160 (4.9)
	87 (5.4)
	73 (4.4)

	Education level
	
	
	

	Less than high school degree
	619 (19.0)
	310 (19.4)
	309 (18.4)

	Finished high school/GED
	866 (26.4)
	424 (26.5)
	442 (26.3)

	Some college
	1085 (33.1)
	539 (33.7)
	546 (32.5)

	Finished college or grad school
	691 (21.1)
	319 (20.0)
	372 (22.2)

	Nativity
	
	
	

	US born
	3216 (98.1)
	1575 (98.6)
	1641 (97.7)

	Non-US born
	61 (1.9)
	23 (1.4)
	38 (2.3)

	Relationship status
	
	
	

	Single/dating more than one person
	1049 (32.0)
	540 (33.8)
	509 (30.3)

	Dating one person/in a serious relationship
	1960 (59.8)
	935 (58.5)
	1025 (61.1)

	Married
	242 (7.4)
	112 (7.0)
	130 (7.7)

	History of pregnancy**
	
	
	

	   None
	2002 (61.1)
	928 (58.1)
	1074 (64.0)

	   One
	567 (17.3)
	307 (19.2)
	260 (15.5)

	   Two or more
	508 (15.5)
	257 (16.1)
	251 (15.0)
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	Demographics
	Total 
	Intervention
	Control

	How likely are you to become pregnant in the next 12 months?
	
	
	

	not likely 
	2787 (85.1)
	1349 (84.4)
	1438 (85.7)

	likely
	134 (4.1)
	67 (4.2)
	67 (4.0)

	Are you planning on becoming pregnant in the next 12 months?
	
	
	

	no
	2817 (86.0)
	1360 (85.1)
	1457 (86.8)

	yes
	104 (3.2)
	56 (3.5)
	48 (2.9)

	How much do you agree with the following statement: I would like to get pregnant in the next year
	
	
	

	Disagree
	2679 (81.8)
	1294 (81.0)
	1385 (82.5)

	Agree 
	168 (5.1)
	85 (5.3)
	83 (5.0)

	Intention of pregnancy in the next 12 months
	
	
	

	no
	2611 (79.7)
	1260 (78.9)
	1351 (80.5)

	yes
	241 (7.4)
	122 (7.6)
	119 (7.1)

	*Due to small amounts of missing data, n may not sum to total n and percentages may not sum to 100%

	**Significantly differs by study arm (p-value<0.05)
	
	
	


3.1 contraceptive use

Most of the sample baseline (73.8%) used some form of contraceptive method to prevent pregnancy within 30 days of the survey. Also, among those who had sex in the past 30 days, the most common form of contraceptive method reported to prevent pregnancy was condoms, with 40.1% of the sample reporting recent use. Over half of the sample reported recently using female-controlled contraceptive methods to prevent pregnancy (58.0%). Oral contraceptives were the most common form of female-controlled contraceptive method reported in the sample. The birth-control patch was the least common form of recent contraception reported by women at baseline. In the entire population, 5.8% of the women reported doing nothing to prevent pregnancy (Table 4). The mean self-efficacy of condom use score was 4.46 at baseline (range, 1-5, SD=0.569).

In both the intervention and the control group, reporting of any type of use of recent birth control increased from baseline to the 12-month follow up (Table 4). However, there was not a significant impact of the intervention on the change of any recent contraceptive use from baseline to the 4-month follow up or from baseline to 12-month follow up, after controlling for significant covariates (Table 5). The percent of women reporting female-controlled contraceptive use also improved in both the intervention group and control group from baseline to 4-month follow up and 4-month follow up to 12-month follow up (Table 4). After adjusting for covariates, there was a significantly smaller improvement in female controlled contraceptive use in the intervention group compared to the control group (AOR:0.723, 95%CI: 0.555,0.941). 

Percent of doing nothing to prevent pregnancy slightly increased through the course of the study. The change over time was not significantly different in the intervention group compared to the control group (Table 5). Finally, the mean of self-efficacy of condom use summary score improved in both groups longitudinally. Again, these improvements were not significantly different in the intervention compared to the controls (Table 5). Overall, the intervention did not significantly change contraceptive behaviors over time in the study sample. 

3.1.1.1 Those who reported recent IPV or RC baseline 

At the time of the baseline survey, 13.5% of women reported either recent IPV or RC (n=441). In the subgroup of women reporting IPV or RC at baseline, 74.1% reported using any form of contraceptive method in the past 30 days, slightly higher than the overall sample. At baseline, the most common form of recent contraceptive method reported was condom use (39.0%). Although the percent of reported condom use was equal in the entire sample to those reporting RC or IPV at baseline, the subgroup had a slightly lower mean self-efficacy of condom use score at baseline at 4.25 (range 1-5, SD=0.691) compared to the overall sample with a score of 4.46 (SD=0.569). In this subgroup, 54.0% of women reported using female-controlled contraceptive use at baseline. Oral contraceptives were the most common form of female-controlled contraceptive method reported in this subsample. In those who reported IPV or RC at baseline, 12.5% reported doing nothing to prevent pregnancy at baseline, which is higher than the entire sample (Table 4). 

In the control group, there was an increase in the percent of any recent contraceptive use, but there was not an increase in the intervention group longitudinally. There were no significant differences in changes between the intervention group and the control group, after adjusting for covariates (Table 5). There were increases in percent of female controlled contraceptive use in both arms of the study. There was an increase from baseline to the 4-month follow up and the 4-month follow up to the 12-month follow up in the intervention group. There was only an increase from baseline to the 12-month follow up in the control group. After adjusting for significant covariates, changes over time were not significantly different in the intervention group compared to the control group (Table 5). 

In women reporting IPV or RC at baseline, the percent of women who reported not doing anything to prevent pregnancy over time decreased from baseline to the 4-month follow up, but increased from the baseline survey to the 12-month follow up (Table 5). This trend was found in both the intervention group and the control group, but were not significantly different in the intervention compared to the control (Table 5). Finally, the mean score of self-efficacy of condom use summary score changed inconsistently over time. There were increases in mean scores between baseline and the 12-month follow up, but not from baseline to 12-month follow up in the intervention arm. The intervention group showed a decrease in the summary score from baseline to the 4-month follow up, but an increase from baseline to the 12-month follow up. The control group’s score decreased over each time point, but these changes were not significantly different between groups. (Table 5).

Table 4: Contraceptive use behaviors in entire sample and among those exposed to intimate partner violence or reproductive coercion at baseline
	Outcome 
	Baseline
	T2 (4 month follow up)
	T3 (12 month follow up)

	 
	Intervention
	Control
	Intervention
	Control
	Intervention
	Control

	
	no(%)
	no(%)
	no(%)
	no(%)
	no(%)
	no(%)

	Total sample 
	1598 (48.8)
	1679 (51.2)
	1331 (49.3)
	1370 (50.7)
	1213 (50.5)
	1190 (49.5)

	Contraceptive methods used in past 30 days:
	
	
	
	
	
	

	Did not do anything to prevent pregnancy
	98 (6.1)
	91 (5.4)
	98 (7.4)
	75 (5.5)
	106 (8.7)
	84 (7.1)

	Birth control pills
	505 (31.6)
	559 (33.3)
	558 (40.7)
	459 (34.5)
	433 (35.7)
	483 (40.6)

	Condoms
	607 (38.0)
	707 (42.1)
	519 (37.9)
	471 (35.4)
	502 (41.4)
	496 (41.7)

	Depo-Provera (injectable birth control)
	228 (14.3)
	210 (12.5)
	236 (17.7)
	208 (15.2)
	189 (15.6)
	164 (13.8)

	Pull out
	500 (31.3)
	538 (32.0)
	348 (26.2)
	387 (28.3)
	369 (30.4)
	377 (31.7)

	Patch
	12 (0.8)
	12 (0.7)
	5 (0.38)
	15 (1.1)
	8 (0.7)
	11 (0.9)

	Vaginal Ring
	75 (4.7)
	115 (6.9)
	62 (4.7)
	107 (7.8)
	60 (5.0)
	86 (7.2)

	IUD
	53 (3.3)
	53 (3.2)
	50 (3.8)
	62 (4.5)
	69 (5.7)
	61 (5.1)

	Emergency contraception
	36 (2.3)
	28 (1.7)
	21 (1.6)
	10 (0.7)
	24 (2.0)
	25 (2.1)

	Implanon
	22 (1.4)
	22 (1.3)
	19 (1.4)
	31 (2.3)
	23 (1.9)
	31 (2.6)

	Other
	28 (1.8)
	24 (1.4)
	24 (1.8)
	17 (1.2)
	33 (2.7)
	33 (2.8)

	Any contraceptive use
	1153 (72.2)
	1264 (75.3)
	952 (71.5)
	1087 (79.3)
	959 (79.1)
	991 (83.3)

	No contraceptive use
	445 (27.9)
	415 (24.7)
	379 (28.5)
	283 (20.7)
	254 (20.9)
	199 (16.7)

	Any female-controlled contraceptive use**
	918 (57.5)
	982 (58.5)
	816 (61.3)
	961 (70.2)
	792 (65.3)
	840 (70.6)

	No female-controlled contraceptive use**
	680 (42.6)
	697 (41.5)
	515 (38.7)
	409 (29.9)
	421 (34.7)
	350 (29.4)

	Self-efficacy of condom use summary score, mean (SD)
	4.46 (0.569)
	4.45 (0.561)
	4.46 (0.527)
	4.46 (0.508)
	4.56 (0.517)
	4.52 (0.559)
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	Women with recent RC or IPV at baseline
	Baseline
	T2 (4 month follow up)
	T3 (12 month follow up)

	
	
	
	
	
	
	

	 
	Intervention
	Control
	Intervention
	Control
	Intervention
	Control

	
	no(%)
	no(%)
	no(%)
	no(%)
	no(%)
	no(%)

	Total sample
	232 (52.6)
	209 (47.4)
	113 (54.3)
	95 (45.7)
	123 (55.2)
	100 (44.8)

	Contraceptive methods used in past 30 days:
	
	
	
	
	
	

	Did not do anything to prevent pregnancy
	36 (15.5)
	19 (9.1)
	14 (12.4)
	5 (5.3)
	24 (19.5)
	11 (11.0)

	Birth control pills
	51 (22.0)
	61 (29.2)
	22 (19.5)
	29 (30.5)
	30 (24.4)
	30 (30.0)

	Condoms
	87 (37.5)
	85 (40.7)
	41 (36.3)
	3 (34.7)
	45 (36.6)
	40 (40.0)

	Depo-Provera (injectable birth control)
	33 (14.2)
	28 (13.4)
	24 (21.2)
	17 (17.9)
	15 (12.2)
	17 (17.0)

	Pull out
	104 (44.8)
	88 (42.1)
	49 (43.4)
	43 (45.3)
	47 (38.2)
	46 (46.0)

	Patch
	3 (1.3)
	2 (1.0)
	1 (1.1)
	1 (0.9)
	0 (0.0)
	1.0 (1.0)

	Vaginal Ring
	13 (5.6)
	16 (7.7)
	6 (5.3)
	11 (11.6)
	4 (3.3)
	14 (14.0)

	IUD
	9 (3.9)
	6 (2.8)
	6 (5.3)
	2 (2.1)
	11 (8.9)
	4 (4.0)

	Emergency contraception
	8 (3.5)
	11 (5.3)
	3 (2.7)
	2 (2.1)
	5 (4.1)
	2 (2.0)

	Implanon
	4 (1.7)
	1 (0.5)
	3 (2.7)
	4 (4.2)
	2 (1.6)
	3 (3.0)

	Other
	5 (2.2)
	7 (3.4)
	4 (3.5)
	2 (2.1)
	4 (3.3)
	1 (1.0)

	Any contraceptive use
	161 (69.4)
	166 (79.4)
	84 (74.3)
	77 (81.1)
	85 (69.1)
	82 (82.0)

	No contraceptive use
	71 (30.6)
	43 (20.6)
	29 (25.7)
	18 (19.0()
	38 (30.9)
	18 (18.0)

	Any female-controlled contraceptive use**
	118 (50.9)
	120 (57.4)
	63 (55.8)
	66 (69.5)
	64 (52.0)
	68 (68.0)

	No female-controlled contraceptive use**
	114 (49.1)
	89 (42.6)
	50 (44.3)
	29 (30.5)
	59 (48.0)
	32 (32.0)

	Past 3 months: 
	
	
	
	
	
	

	Self-efficacy of condom use summary score, mean (SD)
	4.25 (0.691)
	4.23 (0.679)
	4.14 (0.741)
	4.22 (0.586)
	4.31 (0.631)
	4.14 (0.800)

	*Due to small amounts of missing data, n may not sum to total n and percentages may not sum to 100%
	
	
	
	

	**Female controlled contraceptive use includes birth control pills, Depo-Provera, the patch, vaginal ring, IUD, emergency contraception, or the Implanon
	


Table 5: Intervention effects on contraceptive use behavior in entire sample and among those exposed to intimate partner violence (IPV)

	Intervention effects on contraceptive use behavior in entire sample and among those exposed to intimate partner violence (IPV) 
	

	or reproductive coercion (RC) at baseline 
	
	
	
	

	 
	Entire sample
	Those reporting recent IPV or RC at baseline

	 
	Baseline to T2
	Baseline to T3
	Baseline to T2
	Baseline to T3

	 
	AOR (95% CI)
	AOR (95% CI)
	AOR (95% CI)
	AOR (95% CI)

	Outcome
	
	
	
	

	In past 30 days
	
	
	
	

	Any contraceptive use
	0.839(0.618,1.14)1
	0.868(0.632,1.19)5
	1.11(0.429, 2.84)9
	0.651(0.225,1.89)13

	Any female-controlled contraceptive use
	0.723(0.555,0.941)2
	0.840(0.632,1.12)6
	0.711(0.307,1.65)10
	0.581(0.262,1.29)14

	Did nothing to prevent pregnancy
	1.18(0.657,2.136)3
	0.995(0.527,1.88)7
	1.41(0.281,7.10)11
	0.850(0.260,2.77)15

	
	
	
	
	

	 
	Beta (95% CI)
	Beta (95% CI)
	Beta (95% CI)
	Beta (95% CI)

	Self-efficacy of condom use
	0.991(0.950,1.03)4
	1.02(0.966,1.07)8
	0.911(0.732,1.14)12
	1.14(0.903,1.45)16

	(1) adjusted for race, education level, relationship status,  pregnancy history, and pregnancy intention ; (2) adjusted for race, education level, relationship status and intention of pregnancy; (3) adjusted for age, race, education level, relationship status history of pregnancy, and intention of pregnancy; (4) adjusted for education level, relationship status and pregnancy history; (5) Adjusted for  education level, relationship status, pregnancy history,  and intention of pregnancy; (6) Adjusted for  race, education level, relationship status, pregnancy history,  intention of pregnancy, and pregnant at T3; (7)Adjusted for  age, race, relationship status, pregnancy history, and intention of pregnancy; (8) adjusted for education level, relationship status, pregnancy history,  intention of pregnancy, and pregnant at T3; (9) adjusted for age, race,  pregnancy history, and intention of pregnancy; (10) adjusted for race, education level, nativity pregnancy history, and intention of pregnancy; (11) adjusted for relationship status, pregnancy history, and intention of pregnancy; (12) adjusted for race and relationship status; (13) adjusted for age, education level, nativity, history of pregnancy,  intention of pregnancy and pregnant at T3; (14) adjusted for age, race, education level, nativity, pregnancy history, and intention of pregnancy; (15) adjusted for education level, pregnancy history, and intention of pregnancy; (16) adjusted for race and pregnancy at T3


4.0  discussion
Overall, the results did not show a significant change in contraceptive behaviors in the intervention arm compared to the control arm. The only significant association showed a smaller improvement of female-controlled contraceptive use in the intervention arm compared to the control arm (Table 5). However, within the whole population, there were general improvements in contraceptive behaviors over time in both arms, including in any contraceptive use and female-controlled contraceptive use (Table 4). In the subgroup of women who reported IPV or RC at baseline, there was less consistency in the improvement of contraceptive behaviors, although female-controlled contraceptive use improved from baseline survey to the 12-month follow up survey in both the intervention and control arm. 
None of the improvements were significantly better in the intervention arm than the control arm. This may be because of several reasons related to the characteristics of the sample. There was a high percentage of women who already used the contraceptive methods to prevent pregnancy before the intervention (Table 4). Thus, because 73.4% of the sample reported using contraceptive methods recently, it is more difficult to see significant increases in contraceptive use because the percent is already so high in the sample. These high percentages also persist in the subgroup of women who have experienced IPV or RC. Regardless of how effective the intervention is, it is difficult to significantly improve behaviors in a sample where nearly three quarters of the sample already report contraceptive methods to prevent pregnancy. Additionally, because this sample reported such a high use of contraceptive use at baseline, it seems that even with the intervention, they already have preference of contraceptive method that they use regularly. Therefore, the intervention would not be effective in improving contraceptive behaviors in women who already use their preferred method of birth control. 
This study is unique because it addresses the importance of education on contraceptive behaviors within healthcare-based interventions to reduce IPV and RC. Prior research of IPV has shown that women who are victims of IPV are at a greater risk of unintended pregnancy than women who are not victims of IPV.11 Focusing on the effects that an intervention such as ARCHES has on contraceptive use is important for prevention of the large health consequence of IPV of unintended pregnancy. Although there were no significant results showing a greater improvement of contraceptive behaviors in women who received the ARCHES intervention compared to those who did not receive the ARCHES intervention, this study adds to the literature of clinic-based interventions addressing IPV and RC. Also, 14.42% of the sample reported recent IPV or RC at baseline, which reaffirms the need for clinic-based interventions to address IPV and RC as it was prevalent in the study (Table 4). 

There were several limitations in this study that should be addressed. First, there was a lack of diversity in the recruited sample. Over 80% of the sample was white, and most of the women were born in the United States. Historically, contraceptive behaviors to prevent pregnancy are worse in those with low socioeconomic status and racial minorities.40 Future interventions should be implemented on a diverse population of women. As these samples were recruited from family planning clinics, this difference in contraceptive behaviors is to be expected. Also, women were asked to “check all that apply” in terms of what contraceptive methods that they used in the past 30 days to prevent pregnancy. Some women selected that they did not have sex in the past 30 days, but then also checked different contraceptive measures. To limit this issue, the analyses focused only on women who were sexually active in the past 30 days and were not pregnant at baseline. However, this issue shows limitations to the measurement of contraceptive use in this study.
There are also several strengths to this study. The prevalence of recent IPV or RC is well represented in this population, and that is consistent with other studies that focus IPV and RC interventions in healthcare settings.13,28 Because women experiencing IPV and RC are seen in clinics, interventions should still continue to be implemented in those settings. Previous analysis of the ARCHES intervention has shown significantly higher change in knowledge of partner violence resources and increased self-efficacy of harm reduction strategies in the intervention arm compared to the control arm.38 It is also one of the first studies that directly addresses reproductive coercion as its own entity, and found that women who were experiencing higher levels of reproductive coercion at baseline had significant reductions in reproductive coercion one year later.39 Finally, this study collected extensive longitudinal data on contraceptive use so that behaviors could be analyzed to determine if the ARCHES intervention significantly changed contraceptive use over time. 

Future studies addressing IPV and RC should continue focusing specifically on contraceptive behaviors as a harm-reduction strategy. It is essential to confirm that interventions such as ARCHES are successfully addressing contraceptive behaviors, especially in women who are at high risk for unintended pregnancy or are victims of IPV or RC. More work needs to be done to continue addressing this relationship in clinic-based IPV and RC interventions.  Overall, this study was one of the first to analyze the effects of an intervention such as ARCHES on contraceptive behaviors over time, and adds to the growing literature of clinic-based interventions that target IPV and RC. 
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