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Executive Summary

Intimate partner violence is a global public health problem that adversely affects the physical and mental health of women throughout the world.  When abuse occurs during or around the time of pregnancy, the potential consequences for maternal and perinatal health are great.  Previous research has documented some of the adverse events associated with abuse during pregnancy, including low birthweight, pregnancy complications, and even maternal or perinatal death.  However, the research demonstrating such associations in Latin American or Caribbean settings is scant.  To increase the understanding of how abuse may be associated with adverse maternal and perinatal health problems, the Pan American Health Organization, in collaboration with an advisory panel of international experts on violence research and local researchers and practitioners in selected countries, proposes a multi-country study to investigate the association between intimate partner violence and maternal and perinatal health.  The proposed multi-country study will be carried in El Salvador, Nicaragua, Argentina, and Guyana, and will include two distinct components.  
The first component will be a hospital-based study of women giving birth at selected sites in each country, in which women will be interviewed about their experiences of abuse during pregnancy and any pregnancy complications or adverse maternal or perinatal health outcomes they have experienced.  The purpose of this component is to determine the association between abuse during pregnancy and maternal and perinatal health among the study population.  The second component will be an investigation into the potential role of intimate partner violence on maternal mortality in the same study countries.  Through a combination of methods based on existing data sources and additional data collection, estimates will be made on the proportion of maternal deaths that can be attributed to intimate partner violence in each of the study countries.  

The document presented here is divided in two parts to reflect the two study components.  The data gathered in these two components will help generate a greater understanding of the magnitude of the problem of intimate partner violence and its association with maternal and perinatal health.  The findings will help focus greater attention on the seriousness of abuse during pregnancy and provide the justification for allocating more resources to programs and policies aimed at reducing intimate partner violence and maternal mortality, and improving maternal and perinatal health.

Part I

Multi-Country Study on 

Intimate Partner Violence and Maternal and Perinatal Health

Introduction

Violence against women is a serious public health problem that affects the health and well-being of millions of women and families throughout the world.  It accounts for a large amount of morbidity and mortality among women of reproductive age and can lead to serious risks to maternal and perinatal health when it occurs during or around the time of pregnancy.  
While violence against women can take many forms, abuse by an intimate partner is the most common form of violence against women globally
 with great human and economic costs.  Documenting the effects of violence by intimate partners through rigorous research studies can be the first step in reducing its prevalence and consequences.  Toward this goal, the Pan-American Health Organizations (PAHO) is proposing a multi-country study to be carried out among post-partum women delivering at selected hospitals in each of the participating countries.  This research protocol provides the theoretical framework, the methodology, and the procedures for carrying out the multi-country study.  
Justification
High rates of intimate partner violence have been found throughout the world, according to a review of prevalence studies from 50 countries.
 The authors found lifetime rates of physical abuse by a partner ranging from 10% to 52%, including results from a study from Chile in which researchers found that 26% of Chilean women experienced abuse in their current relationship and a study from Leon, Nicaragua in which 52% of women experienced abuse in their lifetime.  In a population-based survey of reproductive age women currently or formerly in an intimate relationship in Colombia, 41% reported physical abuse by an intimate partner, 11% reported sexual abuse, and 26% reported emotional abuse.
  
A limited body of literature has documented some of the adverse outcomes associated with intimate partner violence, and researchers have found that abuse during pregnancy is associated with adverse maternal and perinatal events, including low birthweight,
 intrauterine growth restriction,
 fetal or infant death,
 premature labor,
 and other pregnancy complications.
  The question of how intimate partner violence affects maternal and perinatal health has been explored in previous research, and the mechanisms through which these two phenomena are related fall into three main categories—direct trauma, psychological responses to stress or other stress-related behaviors, and lack of control over sexual and fertility decision-making.
  

The most direct mechanism is through trauma, especially injury to the abdomen of a pregnant woman. These injuries can lead to ruptured membranes, placental abruption, uterine contractions, preterm labor, or fetal death.
  The most severe outcome of violence during pregnancy is maternal death.  Recent studies in the United States have highlighted homicide as an important, and in some cases leading, cause of maternal death.
  Another study found that abuse during pregnancy was associated with a greater subsequent risk of homicide in the post-partum period, showing that men who abuse their partners during pregnancy might be especially dangerous in terms of homicide risk.

Another pathway through which intimate partner violence might be associated with adverse maternal and perinatal health outcomes is through physiological responses triggered by stress, or other stress-related patterns of behavior.  The environment of stress and fear that can permeate an abusive household can also lead to adverse outcomes directly through physiological responses triggered by stress, such as changes in hypothalamic-pituitary-adrenal production, which can constrict blood vessels and affect fetal growth and development, as well as affect the motility of smooth muscles of the uterus, initiating premature labor.
  Several researchers have cited this mechanism to explain findings of stress-induced or abuse-related adverse pregnancy outcomes.
  Alternatively, stress can provoke certain maladaptive coping mechanisms, such as stress-induced substance use
 or low maternal weight gain due to emotional abuse about weight gain
. 
Several studies have found a significant association between abuse and mental health problems, such as suicidality, post traumatic stress disorder, and depression,
 and other studies have found that mental health problems can affect antenatal outcomes.  Researchers have found that women who were depressed or suffered from low self-esteem were significantly more likely to deliver a preterm baby.
  Another study from North Carolina found women with high levels of anxiety during pregnancy had twice the odds of having a preterm birth.
  Depression in the postpartum period is also a risk factor for the health of newborns.
  Researchers have also found that postpartum depression can actually reduce the duration of breastfeeding, thereby adversely affecting the health of infants.

Another mechanism through which abuse can affect women’s reproductive health is through the lack of control over sexual and reproductive decision-making, which can indirectly affect maternal and perinatal health.  For example, several researchers have demonstrated the association between intimate partner violence and delayed entry into prenatal care, hypothesizing that women in abusive relationships might have less autonomy over healthcare decisions.
  Since lack of adequate prenatal care is associated with adverse maternal and perinatal outcomes,
 these findings represent yet another mechanism through which abuse leads to risks in maternal and infant health.  
 Evidence of physical abuse being associated with increased STD infection may be due to women’s lack of power and control over sexual decision making and condom use.  Literature on condom use negotiation provides some explanation of this association.  Researchers have demonstrated that violence can accompany women’s attempts at condom use and fear of violence can prevent women from initiating their use.

Another less explored mechanism through which violence can lead to adverse outcomes is through fear or threat of abuse leading to women’s lack of fertility control and unintended pregnancy.
  One study found that not only was one’s individual experience of violence associated with unintended pregnancy but that living in a community with high rates of intimate partner violence and high gender inequality increased one’s risk of unintended pregnancy by 2.5 and 4 times, respectively.
  Unintended pregnancies, in turn, have been associated with adverse maternal and perinatal outcomes, such as low birthweight and perinatal mortality,
 as well as late entry into prenatal care and reduced breastfeeding.
  Therefore, unintended pregnancy represents an alternative mechanism through which abuse could affect maternal and perinatal health.
Project Summary
While previous studies have found associations between intimate partner violence and adverse maternal and perinatal events, and plausible explanations of the mechanisms through which they might operate have been developed, the role of this study is to establish whether intimate partner violence is associated with a set of maternal and perinatal health outcomes among the study populations of post-partum women in four countries in the Latin America and Caribbean region—Argentina, Guyana, El Salvador, and Nicaragua.  
This study design will be a cross-sectional assessment of intimate partner violence and maternal and perinatal health of post-partum women delivering at participating sites in each of the study countries.  A standardized questionnaire instrument will be administered to women satisfying the inclusion criteria and providing consent, and a chart review will be conducted to gather data on her maternal and perinatal outcomes.  Abused women will be compared to non-abused women on the study outcomes related to maternal and perinatal health.
This study will greatly expand the available information about the association between intimate partner violence and maternal and perinatal health in the region, which is currently lacking, and will provide data that are specific to each country and can be used to advocate for improved programmatic and policy efforts to address the problems at the country and regional levels.  In addition, the participating sites will develop referral and treatment networks for abused women, or expand existing ones, in order to address the physical and mental health needs and safety concerns of abused patients.  Another added benefit of the project will be the improvement in the capacity of the participating sites to assess the abuse status of its patients.
Research questions

Through the steps to be described in this research protocol, this study will seek to answer the following research questions:

1. What is the prevalence of physical, sexual, and emotional abuse during pregnancy, prior to pregnancy, and ever in the lifetime among a representative sample of post-partum women in the study countries?

2. What is the relationship between abuse during or around the time of pregnancy and maternal and perinatal health?  

3. What is the relationship between abuse during or around the time of pregnancy and high-risk pregnancy behaviors, such as substance use, high or low maternal weight gain, late entry into prenatal care, or rapid repeat pregnancy?

4. How does the relationship between abuse and pregnancy outcomes differ across population subgroups delineated by age, ethnic group, socio-economic status, reproductive history?

5. Do high-risk pregnancy behaviors serve a mediating or moderating role between abuse and adverse perinatal or maternal outcomes?

6. Is the relationship between abuse and pregnancy complications homogenous across the study countries?

The four countries to participate in the multi-country study were chosen strategically and represent a variety of cultural and geographic characteristics.  While Argentina represents a country within the southern cone of the Americas, El Salvador and Nicaragua possess unique qualities typified by their Central American location and their recent conflicts.  Guyana provides an English-speaking Caribbean perspective, with a culturally diverse population.  The countries vary in terms of their research experience, the availability of data on intimate partner violence and maternal health, and the maternal health status of the population.  However, they share the common qualities of being priority areas for PAHO’s gender and maternal health programs and having demonstrated a great interest in participating in the study.
Objectives

The research objectives of this project include the following:

1. To understand the relationship between intimate partner violence and maternal and perinatal health at the participating sites.  Specifically, this project will determine whether abused women are more likely than non-abused women to have different behaviors during pregnancy, more pregnancy complications and other adverse maternal or perinatal outcomes.
2. To determine the prevalence of intimate partner violence during pregnancy, in the year prior to pregnancy, as well as lifetime prevalence of intimate partner violence among a population of women seeking care in medical facilities.

3. To determine the prevalence of selected maternal and perinatal events among a population of women seeking care in medical facilities.

Conceptual framework

The main study question is to understand the association between intimate partner violence and maternal and perinatal health among the selected populations of post-partum women.  It is hypothesized that abused women will have higher rates of maternal and perinatal complications and adverse events.  
Associations to be studied
The graphic below shows how each of the concepts will be operationalized and analyzed in the study.  The dark arrow shows the main association of interest to this analysis, with the maternal/perinatal health outcomes being the dependent variables in this study and the intimate partner violence variables being the main independent variables in this study.  Meanwhile, the dotted arrows show the intermediate variables that will be studied in relation to intimate partner violence and maternal/perinatal health outcomes.  Specifically, the study will explore whether these intermediate variables play a moderating or modifying role in the association between abuse and maternal/perinatal health.  For example, if certain maternal or perinatal outcomes are associated with intimate partner violence among women with low maternal weight gain or late prenatal care, then there will be evidence of a modifying effect of these variables on the relationship, resulting in a greater understanding of the mechanism through which abuse and maternal and perinatal health operates.  The potential role of depression and its association with intimate partner violence and maternal and perinatal health will be investigated as well.  In addition, these intermediate variables can also be tested in separate models as dependent variables in relation to intimate partner violence to determine whether abuse affects these key maternal behaviors.  As mentioned previously, late entry into prenatal care, depression, rapid repeat pregnancy, and substance use, have been associated with partner abuse in previous studies, and establishing whether such a relationship exists in the study countries is important in gaining a greater understanding of the problem.
The additional variables seen in the upper boxes of the graphic are other factors that could affect the primary relationship between abuse and maternal/perinatal health.  Previous studies have demonstrated the importance of controlling for socio-economic and demographic factors when studying the association between abuse and maternal/perinatal health, and they will be measured in the study questionnaire and operationalized and tested as confounding factors in the analyses for this study.
In addition, questions related to the woman’s sexual and reproductive history have been included in the questionnaire in order to increase the depth of understanding about the relationship between abuse and maternal and perinatal health.  Factors such as number of children, history of pregnancy loss, contraceptive use history, age at first sexual experience, among others, may be associated with the dependent or independent variables or both, in which case their measurement will provide important insight into the hypothesized relationships.  
Questions on partner characteristics and partner behaviors are important in understanding the dynamics of the relationship between the respondent and her partner.  While some of these factors may be analyzed in multivariate analyses, they will mainly be analyzed in the preliminary analyses in which partner characteristics can be tested in relation to the abuse variables to determine the profile of abusive partners.  For example, the association between partner drinking and partner abuse , which has been found in previous studies, can be studied in this study as part of the preliminary analysis.  Other questions regarding partner infidelity, partner fertility desires and attitudes about contraceptive use,
 violence in the childhood home of partner,
 and partner controlling behavior
 have been shown to be important factors or could potentially be important factors in understanding the dynamics of abusive relationships and abuse patterns.  While the operationalization of these variables requires a lengthier questionnaire instrument, the information gathered through these additional items will improve the depth of the analysis.
Additional questions on women’s other experiences of abuse, including physical or sexual abuse during childhood, physical or sexual abuse by family members or other non-partners are also included in the questionnaire instrument to gain a better understanding of whether previous experiences of abuse may increase risk of partner abuse, and thereby affect one’s risk of adverse outcomes.
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Intimate partner violence variables
The partner violence variable will be operationalized using a comprehensive definition of abuse, which includes physical abuse, sexual abuse, or psychological abuse by a spouse, boyfriend, or other intimate partner.  A woman will be categorized as physically abused if she answers affirmatively that she has been slapped, had something thrown at her, has been pushed or shoved, had her hair pulled, has been hit with fist or other object, has been kicked, dragged, beat up, choked, burned on purpose, threatened with a gun, knife or other weapon, or attacked with a gun, knife or other weapon.  A woman will be categorized as sexually abused if she has had any of the following unwanted sexual experiences by an intimate partner: has been physically forced to have sexual intercourse when she did not want to, had sexual intercourse because of fear of what partner might do, or was forced to do something sexual that she found degrading or humiliating.  She will be categorized as psychologically abused if she has had any of the following experiences inflicted by her partner: has been insulted or made to feel bad about herself, belittled or humiliated in front of other people, had things done to her to scare or intimidate her on purpose, or was threatened with harm to someone she cared about.
Intimate partner violence will be measured for three specific time periods—(1) ever in one’s lifetime, (2) in the year prior to the pregnancy, (3) and during the index pregnancy.   The decision to measure abuse during these three time periods is based on several factors.  First, it will be possible to assess whether abuse status changed in relation to pregnancy status, and specifically if abuse increased or decreased with the pregnancy.  While we hypothesize that abuse causes adverse pregnancy outcomes, it is also possible that a pregnancy can be the cause of abuse.  Increase in abuse during pregnancy in relation to the period prior to pregnancy could indicate such a causative pattern, which would help elucidate the dynamics between abuse, pregnancy, and adverse events in this study. Second, the effects of abuse on women’s physical, mental, and reproductive health may be cumulative in nature so that the abusive environment in which she lives affects her health and reproductive decision-making.  Previous research showing the effects of stress on birthweight and other outcomes provides some evidence of the more cumulative effects of abuse on health.  In addition, the subset of women reporting abuse during the index pregnancy represents a particularly high risk group in terms of future abuse and possible homicide, according to previous studies.  Therefore, it will be important to target this group with a special intervention or follow-up.
Separate analyses and models will be developed for abuse during each of the time periods in relation to the maternal and perinatal outcomes.  While the intimate partner violence variables will be analyzed separately, they will also be grouped into a category of any abuse, which will include physical, sexual, or psychological abuse during each of the time periods.  The analysis will be described in more detail in the methodology section of the document.
Maternal or perinatal outcomes
This study will collect data about a variety of maternal and perinatal outcomes that have been previously studied in relation to abuse but for which evidence on an association is inconclusive.  For each of the chosen outcomes, there is a plausible physiological explanation for how abuse could result in the given outcome, either through direct trauma (pregnancy loss, neonatal death, placental abruption, hemorrhage, bleeding, preterm labor or preterm birth) or through stress-related mechanisms (pre-eclampsia, eclampsia, low birthweight, preterm labor or preterm birth).  In addition, information will be collected about several maternal behaviors or experiences that will be analyzed as outcomes in themselves, and they will also be considered mediating or moderating factors in the association between abuse and adverse pregnancy outcomes.  Abuse could lead to low maternal weight gain, substance use, late entry into prenatal care, depression, and rapid repeat pregnancy, each of which could increase a woman’s chances of having adverse maternal or perinatal outcomes.

Table 1 shows the proposed outcomes to be studied.  Given the low prevalence of the perinatal and maternal outcomes, an index will be created to group together the various outcomes into two dichotomous variables that would serve as indices of perinatal outcomes and maternal outcomes.  The maternal outcome index would be positive if a woman had any maternal outcome and negative if she had none.  Similarly, the perinatal index would be positive if a woman had any perinatal outcome and negative if she had none.  Depending on the prevalence of the outcomes and the distribution of the variables, it may be decided to create another dichotomous variable to describe whether or not a woman has had any maternal or perinatal outcomes.  This would hypothetically increase the prevalence in outcomes and could improve the statistical power of the analyses.
The third set of items includes maternal behaviors and experiences, all of which have been shown to have adverse effects on a pregnancy.  They will be incorporated in the analysis in two ways:  as potential modifiers or moderators in the association between abuse and adverse outcomes, and as outcomes in themselves resulting from abuse.  

Table 1
Maternal and perinatal health outcomes to be assessed
	Perinatal outcomes
	Definition

	Late pregnancy loss


	Termination of pregnancy >20 weeks gestation 

	Neonatal death


	Death of infant in first 28 days

	Preterm labor


	Onset of labor prior to 37 weeks

	Preterm birth
	Delivery prior to 37 weeks



	Low birthweight
	Birthweight <2500 grams



	Maternal outcomes
	Definition

	Eclampsia and Pre-eclampsia


	Clinical diagnosis 

	Bleeding


	Bleeding during pregnancy 

	Hemorrhage


	Clinical diagnosis of hemorrhage during pregnancy, delivery or early post-partum period

	Placental abruption
	Early separation of the placenta from the uterine wall



	
	

	Maternal behaviors
	Definition

	Maternal weight gain

	Weight gain of less than 15 pounds (6.8 kg.) 

	Late initiation of prenatal care

	When first prenatal visit occurred (1st, 2nd, 3rd trimester, never)

	Substance use


	Use of alcohol, drugs, or tobacco during pregnancy

	Rapid repeat pregnancy
	<12 months between end of last pregnancy and beginning of next pregnancy

	Mental health
	Definition

	Depression 
	Score on CES-D short version


Methodology
This cross-sectional study among post-partum women will determine whether intimate partner violence is associated with adverse maternal and perinatal outcomes.  Participants will be interviewed using standardized questionnaires about their experience of abuse during or around the time of pregnancy, their previous history of abuse, their reproductive history, their experience of complications during the pregnancy, as well as other characteristics.  These responses will be the basis for assessing the association between abuse and maternal and perinatal complications.  The methodology of the study is described in the following section.
Study instruments
The study instruments for this study will include a questionnaire instrument to be administered to all of the participants, as well as a chart review that will collect information on whether a participant has had any of the adverse maternal or perinatal events being studied in this project.  The questionnaire will include some questions from the WHO multi-country study on violence and women’s health, specifically those related to intimate partner violence and other forms of violence experienced by the woman in her life.  The instrument has been used in population-based studies throughout the world to assess the effect of violence in women’s lives, but has also been used in clinical samples of women.

In addition, the questionnaire will include a set of questions specific to the study questions of this study, as well as a mental health assessment, a short version of the Center for Epidemiological Studies- Depression Scale (CES-D).  The CES-D has been used in previous studies to measure the mental health impact of intimate partner violence, with several researchers finding higher levels of depression among abused women than non-abused women.

While the WHO instrument and the short version of the CES-D have been shown to be valid and reliable instruments, because of the revisions and additional questions included in the study questionnaire for this study, the study instrument to be used in this study will be validated in each of the study countries, according to the steps described in the analysis section of this document.
The study questionnaire will include questions on the following domains:

· Demographic information

· Socio-economic characteristics

· Reproductive history

· Relationship history

· Partner characteristics

· Intimate partner violence during pregnancy, in the year prior to pregnancy, and during lifetime

· History of other abusive experiences during childhood or adolescence or by non-partners

· Maternal behaviors and experiences during pregnancy (substance use, prenatal care, pregnancy interval, maternal weight gain, or depression)

· Mental health

The information gathered from the chart review is similar to the study outcomes listed in Table 1, in which the maternal and perinatal outcomes to be studied are listed with their clinical definition.

Sample size 

The unit of analysis for the study will be the woman, and sample size calculations will be done separately for each country using a two stage sampling method in which participating medical facilities will be selected, and post-partum women will be randomly selected at those sites.  The site selection will not be done randomly, but rather will be based on attaining a population of women who are representative of the socio-demographic, geographic characteristics of the country.  Other factors influencing site selection include capacity of the site to respond to reports of violence, research experience at the site, willingness to participate, and diversity of population served.  A tentative list of sites that have agreed to participate can be found in the appendix of this document, however, additional sites might be recruited as well.  
At each site, either a random sample or a continuous sample of post-partum women will be selected, depending on the size of the population served at the given site.  When the population served at a given hospital is large, a random sampling scheme will be employed, whereas smaller sites will use a continuous sampling strategy to recruit enough women to satisfy sample size requirements.  The number of women selected at each site will be proportional to the number of sites in the country and the size of the population served at that site, resulting in an adequate sample size for each country to detect a difference in outcomes among abused women as compared to non-abused women.  
The sample size needed for this study will be based on several factors—(a) the prevalence of maternal/perinatal outcomes to be studied, (b) the expected difference in prevalence of outcomes between abused and non-abused women, (c) the prevalence of intimate partner violence among the study population, (d) the statistical power desired to detect a difference in outcomes among abused women as compared to non-abused women, (e) the significance of level of the test, which in this case is the probability of concluding that abused and non-abused women differ on the outcomes when they in fact do not (generally a significance level of .05 is tolerated), and (f) the average number of women delivering at the sites annually.  
An alternative option to determining the sample size needed to detect a difference between abused and non-abused women is to determine how many women could be recruited for the study during the study recruitment period, based on the number of women delivering at the participating sites.  Using this information and assumptions about prevalence and suspected differences in prevalence, the statistical power to conclude correctly that the groups differ on maternal or perinatal outcomes could be calculated based on the sample sizes recruited.  In addition, if the study is piloted in a single country first, the information gathered from the pilot study can provide the basis for the subsequent sample size calculations.  
Although information for items (a) and (b) will not be known until the study is completed,  estimates can be made on available evidence from previous studies.  For example, one study found a preterm labor rate of 5( among non-abused women and 9( among abused women, showing a difference in prevalence of 4( between the two groups.
  Differences in rates of low birthweight between abused and non-abused women have been found to be as high as 17% in one study,
 and 6% in another study,
 for an average difference of 11% or 12%.  Another outcome of interest in this study is use of prenatal care, and the difference in prenatal care rates observed among abused and non-abused women was 26% in one study.
  In another study, the perinatal death rate was 0.4 among non-abused women and 3.6 among abused women,
 therefore in order to detect a difference as small as 3%, a larger sample size would be needed.   

Most of the outcomes to be studied are relatively rare, but by grouping multiple outcomes into an index, the ability to detect a difference in prevalence between abused and non-abused women will be increased.  Based on the differences in outcomes discussed in the previous paragraph, while also taking into consideration the fact that an index of outcomes would be used in this study, it would be appropriate to assume that a difference in prevalence of any adverse maternal or perinatal outcome between abused and non-abused women could be as high as 10%, with 5% of non-abused and 15% of abused women having any of the given outcomes, or 10% of non-abused and 20% of abused having any of the given outcomes.  Both of these scenarios and the necessary sample size to detect such differences are shown below.  
To estimate the prevalence of intimate partner violence in the study populations (c), findings from previous studies are most useful. For example, in a literature review of research on the prevalence of intimate partner physical abuse during pregnancy, the authors found prevalence rates of intimate partner violence during pregnancy ranging from 0.9% to 20.1%, with most ranging from 3.9% to 8.3%, among various populations in the United States.
  Subsequent studies in the United States and abroad found similar rates, with 10% of women in a study of public clinic patients in South Carolina reporting physical abuse around the time of pregnancy,
 14.7% of women interviewed in a British prenatal clinic reporting physical, sexual, or emotional abuse during pregnancy,
 and 10.6% of women in a hospital-based study in Nicaragua reporting physical abuse during pregnancy.
   
However, variations in the types of abuse measured and the timeframe considered make it difficult to compare findings across studies.
  In addition, comparable prevalence figures from developing countries continue to be sparse.
  Since this study plans to assess physical, sexual, and psychological abuse, the higher prevalence estimates are more likely to be most accurate for this study.  However, a statistically conservative estimate would be a prevalence of intimate partner violence during pregnancy of 10%, which is similar to what was found in the hospital-based study in Nicaragua.
To determine the statistical power to detect a statistical difference in outcomes between abused and non-abused women (d), either the power could be set at either .80 or .90 and the sample size calculated, or as is shown in the table below, the sample size can be determined and the statistical power of the data can be calculated.  To choose the latter option, number of births will provide the basis for determining how many women could potentially be recruited for the study, as will be seen in the following steps, using three separate scenarios of total sample sizes of 3000, 2000, and 1000, and two separate scenarios of prevalence.
If it can be assumed that 3,000 women can be recruited in each country over the course of the study period, and since a 10% prevalence of intimate partner violence is assumed, then 300 abused women and 2,700 non-abused women would be identified.  If it is assumed that the prevalence of adverse maternal or perinatal outcomes is 5% among the non-abused women and 15% among the abused women (for a difference of 10%), then the sample size recruited would be sufficiently large to have a statistical power of over .99.
Alternatively, if only 2,000 women could be recruited in a given country, assuming the same prevalence of intimate partner violence, then 200 abused women and 1,800 non-abused women would be identify.  Again, if it is assumed that the prevalence of adverse maternal or perinatal outcomes is 5% among the non-abused women and 15% among the abused women, then the sample size recruited would be also be sufficiently large to have a statistical power of over .99.  Using the same set of assumptions, but only recruiting a sample of 1,000 women would still result in a statistical power of .90.  
Table 2

Power calculations for selected sample sizes 

under several scenarios of sample size and prevalence of outcomes

	Number of women recruited
	n1= no. of abused

n2 = no. of non-abused
	Power when

p1= .15
p2= .05
	Power when

p1= .20
p2= .10

	3000
	n1 = 300
n2 = 2700
	1.0
	.997

	2000
	n1 = 200
n2 = 1800
	.996
	.97

	1000
	n1 = 100
n2 = 1900
	.90
	.77


Where p1=proportion of abused women with maternal/perinatal outcomes, p2=proportion of non-abused women with maternal/perinatal outcomes.  Assumes .10 difference in prevalence between abused and non-abused, .05 significance, and 10% prevalence of abuse.
Similar calculations were made assuming prevalence rates of the outcomes of 10% for non-abused women and 20% for abused women (again with a difference of 10%).  In all three scenarios of sample size, the power was sufficient to detect a difference, except for the sample size of 1,000 participants in which the power was less than .80.
Analysis
The exploratory stage of the data analysis will include calculations of the prevalence of various forms of abuse—physical, sexual, and emotional—and prevalence of the maternal and perinatal outcomes and pregnancy behaviors at each site.  The distribution of the different time periods of abuse will be assessed, and the patterns of abuse will be described (during pregnancy, prior to pregnancy, and lifetime).  Based on the distributions found, it will be decided whether the different time periods of abuse will be analyzed separately or if the different time periods of abuse will be grouped together into a composite measure of abuse during or around the time of pregnancy (including the year prior to pregnancy) or abuse ever in the lifetime, which would include all three categories of abuse.  Regardless of this distribution, at least some of the subsequent analyses will be analyzed separately for each time period of abuse.
Next, the prevalence of each of the outcomes will be calculated, as well as the total prevalence of each group of outcomes, combined into indices, with one index describing the maternal complications and one describing perinatal complications.  Pregnancy behaviors will be studied separately since each one represents distinct mechanisms between abuse and adverse outcomes, and since they will be used in the later stages of the statistical analysis as potential confounding or interaction factors.

Abused and non-abused women at each site will be compared on their socio-economic, reproductive, and fertility characteristics using chi-squared tests for categorical variables and t-tests for continuous variables.  Similarly, women with and without maternal and perinatal outcomes will be compared on these same characteristics.  This step in the analysis will demonstrate which factors are associated with both the independent variable (abuse) and the dependent variable (maternal or perinatal events and maternal behaviors) and therefore which variables should be controlled as possible confounding factors in the regression models.  

For each site, the unadjusted relationship between intimate partner violence experience and maternal health outcomes will be assessed using logistic regression models.  Separate models will be created for each maternal or perinatal outcome using the abuse variable as the independent variable.  Then, the maternal and perinatal health variables will be assessed as indices in relation to the abuse variable(s).  Likewise, models assessing the effect of abuse on the maternal behaviors, such as substance use, weight gain, pregnancy spacing, and prenatal care, will be generated.  

Next, multivariate analyses will be conducted for each country using logistic regression models to control for the effect of confounding factors identified in the earlier stages of the analysis.  Similar to the process described above for the bivariate analyses of abuse and maternal and perinatal health, separate models will be conducted for each separate outcome as well as an index of maternal and perinatal health.  In addition, each time period of abuse will be analyzed separately as well.  The maternal behavior variables will be assessed in three ways, as dependent variables in the multiple logistic regression models, as possible confounding factors in the association between abuse and maternal and perinatal health, and as possible effect modifiers in the association between abuse and maternal and perinatal health.

An additional analysis will be conducted to assess the reliability and validity of the study instrument.  Each country will undertake its own validation process, which will include a series of steps to assess various concepts of validity and reliability.   For example, the internal consistency aspect of reliability could be tested through a test/retest procedure in which a selected group of women are administered the questionnaire a second time, either on a follow-up visit to the hospital for post-partum care or later in the same hospital visit.  The responses, especially those related to violence would be compared to determine whether the reporting of violence increased, decreased, or stayed the same at the two assessment points.  Another method of measuring reliability would be to compare women’s self-report of pregnancy complications in the questionnaire with the medical chart records regarding her pregnancy.  This method is a variation of the interobserver reliability assessment, which will determine whether women’s self-reports match their clinical records.

Construct validity of the intimate partner violence variables could be assessed by administering an additional abuse assessment instrument, such as the Abuse Assessment Screen, to a subset of women.  The reports of abuse from the study questionnaire would be compared to the reports of abuse on the Abuse Assessment Screen to determine whether the study instrument is adequately measuring the concept of abuse.  Other concepts of validity, such as content validity, could be applied to the set of questions about male controlling behaviors (e.g., does he keep her from seeing friends and family, accuse her of infidelity, want to know her whereabouts, etc.) to determine whether the questions show evidence of measuring the same underlying concept.

In summary, the multiple step analysis plan will help answer the research question of how abuse is associated with maternal or perinatal health and whether women who are abused have a greater risk of having maternal or perinatal health complications or more high risk behaviors during pregnancy.  It is possible that abuse is associated with some outcomes and not others, or that it is associated with the index of maternal or perinatal outcomes but not individual outcomes, but the findings will be an important step in understanding whether abused women face a higher risk of pregnancy complications and the mechanisms through which the association might occur in four separate settings in the Latin American and Caribbean region.
Study phases
The study will include three main phases—the preparatory phase, the recruitment phase, and the analysis phase (See Appendix for tentative study timeline).  The analysis will be followed by a dissemination phase in which the results of the study are released and a plan of action will be created for applying the findings to programmatic and/or policy interventions.

Preparatory phase

This first phase will be a period in which preliminary steps are taken to facilitate the subsequent recruitment and data collection.  While researchers and study sites have been identified in each country, and preliminary discussions have occurred with each of these sites, the preparatory phase of the project will include a period in which final arrangements and official agreements will be made with the collaborating researchers and institutions.  
This phase will also include the development of training modules and planning of training workshops at each of the participating sites in cooperation with the national researchers in each country.  Trainings will be held on the questionnaire instrument itself, on the safety and ethical issues of the study, as well as on data entry and management and quality assurance.  The ethical and safety training will include topics such as the protection of study participants and study personnel, as well as the importance of informed consent and confidentiality.  Study interviewers, hospital personnel, social workers, as well as the data entry and management team will be involved in the different aspects of the trainings.
The preparatory stage will also focus on expanding existing networks with researchers, policy makers, service providers, and other stakeholders involved in the issues of intimate partner violence and/or maternal and perinatal health.  The early and ongoing participation of the stakeholders will not only foster a sense of ownership in the process, but will also be important in providing important feedback about the study instruments and study populations; developing a referral network through which abused women can be linked with appropriate and timely information, treatment, and protection options; and ensuring that the results of the study are converted into political and programmatic changes, such as improvements in service provision, adjustments to existing models of care, and creation of better linkages between existing entities working on intimate partner violence and maternal and perinatal health in the study countries. 
Another key component of the preparatory phase is the pretesting of study instruments.  Post-partum women, either at the participating sites or at other sites will be asked to complete the questionnaires to test whether the instrument is appropriate for the setting in terms of literacy levels, appropriateness of translations, understandability of the questions, and tolerance for length of the instrument.  This pretesting phase will be the basis for any modifications in the study instrument and re-evaluation of the suitability and feasibility of the study questionnaire. 

Recruitment phase

During the recruitment phase of the study, women will be recruited during labor and delivery or the immediate post-partum period.  Study personnel trained during the previous stage of the project will approach potential participants to assess their eligibility (Eligibility requirements will be described in a subsequent section), explain the purpose of the study, gain their consent, and carry out the interview.  Women identified with current or past abuse, as well as women identified as fitting the criteria for depression, will be referred to on-site social workers and counselors, as well as provided with resources and information for seeking help outside of the medical setting.  Each site will develop its own attention and referral system and this information will be covered in the training stage of the study.  
While more details are provided in the subsequent section about quality assurance in the data management process, it is important to stress the importance of quality in the data collection process as well.  As mentioned, trainings will be provided to data collectors so that the data are collected in a standardized, complete fashion, while being attentive to the participants’ needs given the sensitivity of the topics discussed.  In addition, project staff will review questionnaires early in the project, and throughout the course of the project, to assess the accuracy and completeness of data collection, and to address any systematic problems with data collection or any shortcomings of individual data collectors.
Data entry and management
Completed questionnaires will be kept confidential and forwarded to the data manager at each site, who is responsible for entering the data into a database specifically designed for the project.  Each site will submit periodic reports or data transfers from the site to the centralized data management person who will maintain the study database.  The database will be designed in Microsoft Access, which is easy to use and can help limit data entry errors by establishing a set of possible answers for each item and alerting the user when the information entered does not match the possible responses.

The quality of the data and therefore the entire study will depend greatly on the mechanisms in place to establish quality assurance and maintain it throughout the different stages of the project—data collection, data management, and data analysis.  Issues related to ethics and safety will be discussed in a subsequent section, but the following issues of quality assurance will be covered briefly here:  periodic checks by in-country project manager on data collection techniques, random data entry checks to ensure that the data are being entered properly into the database, dual data entry teams that verify quality of data entered in database, periodic meetings with the study teams at the sites to address data collection and entry issues that arise, monthly reporting of participant recruitment and summary statistics to determine response rates and recruitment rates.
The entire study team will be involved in monitoring the quality of the data collection and management, with the on-site or in-country project manager making periodic checks of quality control.  While the initial stage of the project will include training on quality measures in data entry, the periodic checks will allow the project manager to identify any problems in procedure, technique, or quality that may arise in the various steps of the data collection, entry, and management processes.  The project manager will be directly responsible for addressing any quality problems, with the technical assistance of the centralized project personnel.  
In the data entry stage, errors can not only bias the results but invalidate the entire study, therefore, it will be important to have several mechanisms in place to ensure quality at this stage.  Data entry teams will do dual entry of a certain percentage of the questionnaires, which is a technique that will allow the project staff to identify data entry errors when the dual entry reveals discrepancies.  Random review of questionnaires entered will be carried out as well in order to verify proper entry of data from the forms. 

In addition, by having monthly meetings with the project staff at each site, the data collection and data entry teams will have an opportunity to report any issues or concerns that arise during the study period.  The project manager will be responsible for addressing these concerns or seeking the technical assistance to address them.  The data management team will be expected to produce monthly reports of enrollment, as well as some summary statistics of the population recruited.  This ongoing monitoring will alert the project staff to any quality problems, as well as whether the recruitment timeframe is feasible for recruiting adequate numbers of participants.

Data analysis

Once all of the data have been collected, entered, and delivered to the centralized database, the data analysis component of the project will begin.  Since each country will recruit a sample size sufficiently large for studying the association between abuse and maternal and perinatal health, the data will be analyzed separately by country.  In later stages of the data analysis, data from all of the countries can be pooled and analyzed across countries, after taking into consideration the differences between the sites and the population groups at the different sites, in terms of socio-demographic characteristics, reproductive history, fertility patterns, and other factors.  The data analysis, as described in detail in the methodology section of the document, will include an exploratory stage, assessment of association between abuse and maternal and perinatal health through bivariate and multivariate analyses, exploration of the intermediate factors in the association, as well as a process to assess the reliability and validity of the questionnaire instrument.
Study personnel

The study team will be comprised of several layers, including personnel at the sites, nationally based researchers and study coordinators, and a centralized study team.  The study will be coordinated by PAHO headquarters, with a project director and technical advisory group working directly on the project.  Nationally-based researchers or violence experts have been identified or will be identified in each of the countries in coordination with local PAHO offices.  With their assistance, sites have been selected in each of the study countries.  The capacity of each site for detecting and addressing violence varies greatly, with some sites coordinating integrated screening, treatment, and referral networks, and other sites interested in expanding their institutional capacity in that regard.   An on-site project manager will be identified for each site.  This person will be responsible for overseeing the data collection and data management efforts at the site, coordinating the linkages with social workers and psychologists at each site, and ensuring that the study protocol is being followed. They will report to the country coordinator for the project, who could hypothetically be the same person in some countries.  The national study coordinator will also be responsible for ensuring adherence to the study protocol, and will serve as a liaison between the sites and the centralized study team.  The centralized project director will oversee all aspects of the project in each of the study countries, provide technical assistance during all stages of the project, and oversee the study database for the four countries.
Ethical and safety requirements

The ethical and safety protocol from the WHO multi-country study
 will be implemented in this study and will be presented during the training workshops in the initial phase of the study.  In addition, each site is expected to develop its own mechanisms for addressing ethics and safety within the framework of the guidelines of the WHO study.  
The study will also be subject to an institutional review process that is standard for any research projects conducted by the Pan American Health Organization, during which the ethical concerns of the project are scrutinized.  In addition, the participating sites will be required to gain approval of the study through their institutional review board, if one exists.  During the course of the project, PAHO will ensure that the sites and personnel comply with the ethical guidelines of the study and address any concerns on an ongoing basis.
One important aspect of ethical research is gaining informed consent of participants.  Informed consent can be gained through a written consent form read by the participant or the interviewer or through verbal consent of participation.  In both options the following information must be explained clearly in language appropriate to the participants:  the purpose of the study, that participation is voluntary, that participants can withdraw from the study or discontinue participation at any time without compromising the treatment they receive, that their responses will remain confidential, and that if they have questions or need more information, contact information will be provided for the study coordinator at that site.  In addition, all participants will be provided with information on available services on-site and in their community where they can seek help in the case of abuse.  Women identified as abused will receive additional attention from counselors or social workers during their hospital stay, according to a protocol to be developed for each site.

To further protect the safety and well-being of participants, interviews will only be conducted when the patient is alone and when the partner cannot hear the nature of the interview.  In the event that a partner enters the room at the time of the survey, interviewers will have a fake questionnaire instrument ready that does not include questions on violence.  Interviewers will be properly trained to be aware of the risks of abused women participating in research on violence and to understand the importance of protecting the confidentiality of the participants.
Protection of study personnel and interviews will also be a priority in the ethical and safety plan, including the development of a support system to address the mental health needs of study personnel working directly with abused women to prevent effects of secondary trauma.  In addition, multiple interviewers will be trained for each site to limit the emotional burden on each interviewer.  Finally, one of the ethical responsibilities to the participants of violence research is to apply the findings in a way that can positively affect policies and programs to reduce intimate partner violence and address its consequences.  
Inclusion and exclusion criteria

Women delivering at selected hospitals that satisfy the eligibility criteria will be asked to participate in the study.  Women will be excluded if they have multiple births since differences between multiple vs. single pregnancies can be observed in weight gain, birthweight, and pregnancy experience, which could bias the findings.  Deliveries among adolescents below the age of 15 will also be excluded because of their propensity for complications due to their age, which would bias analyses regarding the association between abuse and maternal/perinatal complications.  Women with pregnancy loss prior to 20 weeks will be excluded since only late pregnancy loss will be measured as an outcome in this study.  
Other issues 

In order to build local capacity and ensure sustainability of the project, the early stages of the project will be important.  During the preparatory phase of the project, the existing capacity of sites around screening, treatment, and referral of intimate partner violence will be assessed, and norms and protocols for providing these services to patients at the sites will be established.  At sites where no protocol exists, project personnel at the site will work with the country study team and technical advisory committee to develop screening, treatment, and referral protocols for the study and to continue beyond the study period.  On the other hand, if sites have existing screening, treatment, and referral protocols, they will be assessed by the country study team and technical advisory committee to make sure they conform to the study standards and to identify mechanisms for ensuring their sustainability.
The training component of the project will be an opportunity to build the institutional capacity among the health care providers and administrators of the sites in order to improve awareness about prevalence of intimate partner violence in general and during pregnancy, importance of screening, avoiding discrimination of abused women, cultural sensitivity (since many sites work with immigrants from neighboring countries or indigenous populations), providing quality care to abuse victims, and protecting the safety of the participants as well as their own safety when abuse is identified.
Limitations
While this multi-country study will provide important information on the association between intimate partner violence and maternal and perinatal health in three Latin American and one Caribbean country, a few limitations of the study design must be acknowledged.  As a cross-sectional study in which abuse experience is assessed at the same time as maternal or perinatal outcomes, it will not be possible to assess the temporal relationship between these two phenomena, and therefore no conclusions can be drawn regarding causality of abuse and adverse outcomes.  However, the measurement of maternal behaviors during pregnancy may be informative in understanding the mechanisms through which abuse could lead to adverse outcomes.  In addition, the details about timing of abuse, severity of abuse, and body part that was the object of abuse, which are included in the Abuse Assessment Screen and WHO instruments, will also be useful in determining the mechanisms through which an observed association might operate.  Reproductive history questions will also be informative in understanding women’s clinical background and can serve as control variables in the association.
Another limitation of the study design lies in the timing of the assessment during the post-partum period.  Only women whose pregnancies terminate as a birth or stillborn in the hospital setting will be included in the sample.  Women experiencing early pregnancy loss or late pregnancy loss that does not occur at a hospital, or women who die during pregnancy will not be included in the study, which can result in underestimates of the association between abuse and adverse outcomes.  Previous studies have shown that abused women may be more likely to experience spontaneous or induced abortion, as well as fetal loss, and even maternal mortality, however this study will fail to capture these women.
Another issue related to timing is the fact that abuse assessment will only occur one time during the study—immediately post-partum.  The single assessment could underestimate abuse since multiple repeat measurement of abuse during a study can lead to higher and more accurate reporting rates by participants.  The post-partum period may also be a difficult time to get accurate reports for two reasons.  First, the study findings could potentially suffer from recall bias since women experiencing adverse outcomes might be more likely to search for causative explanations of the adverse event and therefore might be more likely to report abuse than women not experiencing such outcomes.  Secondly, the emotional state of participants at the time of delivery could influence their reporting of abuse.  Hypothetically, women could underreport abuse at this time since the birth of their baby may be associated with more positive or hopeful feelings about their abusive partner.
Summary
Despite these limitations, the study has many advantages and will result in information that is valuable in establishing the effect of abuse, especially abuse during pregnancy, on maternal and perinatal health in the region.  By gaining a greater understanding of the magnitude of the problem and determining the effect of abuse on maternal and perinatal health, the findings will help focus greater attention on the seriousness of abuse during pregnancy and provide the justification for allocating more resources to programs and policies aimed at reducing intimate partner violence and maternal mortality, and improving maternal and perinatal health.

Part II

Investigating the proportion of maternal deaths

attributed to domestic violence in four countries
While the results of the study described in the previous section of this document will provide insight into the association between domestic violence and maternal and perinatal health, a separate methodology is needed to study the role of domestic violence as a risk factor for maternal mortality.   This section of the document will first provide some contextual information about the study countries, then it will provide definitions of maternal death and methods researchers have used to quantify the proportion of maternal deaths due to violence in general and intimate partner violence in particular.  Finally, based on existing data sources in each country, as well as additional efforts that could be undertaken, a methodology for calculating the proportion of maternal death due to violence will be described for each of the study countries.

Objectives

1. Establish a methodology for calculating the proportion of maternal deaths that can be attributed to domestic violence in the study countries.

2. Determine the proportion of maternal deaths due to domestic violence.
Defining and measuring maternal mortality
The definition of maternal mortality has expanded in recent years to include not only direct obstetric deaths, but also indirect obstetric deaths and non-obstetric deaths.  The 10th version of the International Classification of Diseases (ICD-10), which was updated in 1999, defines maternal death as “the death of a woman while pregnant or within 42 days of termination of pregnancy, irrespective of the duration and site of the pregnancy, from any cause related to or aggravated by the pregnancy or its management but not from accidental or incidental causes”.  This classification system further differentiates direct obstetric deaths from indirect obstetric deaths.
  
Because of concerns about underestimation of maternal mortality, difficulty in distinguishing incidental causes from indirect obstetric causes, and the recognition that pregnant women may face unique non-obstetric risks during and around the time of pregnancy, a new category was added to the ICD coding system to include “pregnancy-related deaths”.   This broader definition captures any death of a woman during pregnancy or in the post-partum period, regardless of the cause of death.  Others have broadened the definition further by including maternal deaths or pregnancy-related deaths during the late post-partum period—between 43 days and one year.  These are considered either late maternal deaths or pregnancy-associated deaths.
Methods used to calculate maternal mortality vary from country to country, and not all countries have a systemized registry system to capture maternal deaths.  International estimates are often based on a variety of sources, as well as adjustment factors to account for underestimates, therefore international data on maternal mortality often differs greatly from mortality data reported by individual countries.  The most common sources used to estimate maternal mortality include vital records of births, deaths, and cause of death; censuses and household surveys in which family members are asked to report maternal deaths in the household; direct or indirect sisterhood method in which women report whether their adult sisters are alive and pregnancy status of the deceased at the time of death; and verbal autopsies, in which interviews are conducted with persons who knew the deceased. 
 Since many countries lack data on maternal mortality, researchers have developed a model for estimating maternal death in a given country, which is based on death rate of women of reproductive rate, birth rates, as well as other factors.  This model is used to estimate maternal mortality in countries where maternal mortality data are lacking.  While each of these methods is flawed and has limitations, the adjusted estimates provide more accurate data on the magnitude of the problem than the unadjusted methods.

Research exploring violence as a cause of maternal mortality

Globally, the main causes of maternal death are obstetric in nature, mainly eclampsia, sepsis, obstructed labor, abortion complications, and hemorrhage, yet, as the definition of maternal deaths expands to include incidental and accidental causes of death, it is possible that previously excluded causes will explain an increasingly large proportion of maternal deaths.  This is not to say that direct and indirect obstetric causes of death will not remain the primary causes of maternal deaths in developing countries.  On the contrary, for the time being, they are likely to continue to explain the largest proportion of maternal deaths in developing countries.  However, as efforts to understand the effect of contextual, social, and familial factors on women’s risk of maternal death increase, factors such as domestic violence become increasingly important and new methodologies are needed to study the risk of maternal death attributable to domestic violence.
In developed countries where maternal mortality rates are lower, deaths due to injuries can account for a large proportion of maternal deaths.  Availability of more detailed mortality data systems has enabled investigators to explore cause of death among pregnant or recently pregnant women.  Studies in the U.S. exploring the role of domestic violence in maternal death have generally used one of the following data sources:  (1) death certificate data to classify women’s deaths as maternal deaths if a pregnancy checkbox is checked or if the cause of death was related to a pregnancy related syndrome, (2) linkage of female death certificates with fetal death records or live birth records, listing her as the mother, or (3) review of medical examiner records that showed evidence of pregnancy among the deceased.  However, only two related studies employed all three data collection techniques.
 One of these studies found that homicide was the leading cause of pregnancy-associated death,
 and both found that use of death certificate reviews alone to ascertain cause of maternal death, seriously underestimates maternal deaths and maternal deaths due to violence.  The researchers found that 14% of the maternal deaths they identified would have been missed had they relied solely on the death certificates and linkage of death certificates with fetal death or live birth records and not included medical examiner records to calculate maternal deaths.
  
In the United States one of the main sources of maternal mortality data is the Centers for Disease Control (CDC) surveillance system on maternal mortality.  The system gathers data from 50 states, Washington, DC, and New York City for all reported deaths of women during pregnancy or within a year of pregnancy.  The pregnancy-related deaths are captured through death certificates indicating a current pregnancy or one in the past year, as well as the linkage of death certificates with fetal death and live birth records.  A recent study, analyzed the 1,993 pregnancy related injury deaths data captured in this surveillance system, which account for 27% of all maternal deaths during 1991 to 1999.
  The researchers found that 31% of the pregnancy-associated injury deaths were the result of homicide, second only to injury deaths caused by motor vehicle accidents.
In a multi-city study in the United States, researchers used a case-control design to determine risk factors for femicide
 and the odds of femicide among women abused during pregnancy.
  The innovative case-control design classified femicide and attempted femicide victims as cases, and controls were abused women who were not killed.  To gain information about femicide victims and their relationships with the murderer, researchers interviewed proxies, who were generally close family members of femicide victims.  In addition to interviews with attempted femicide victims, proxy interviews with family members of attempted femicide victims were conducted to determine the validity of proxy reports in general.  The researchers in one analysis found that abuse during pregnancy was associated with subsequent homicide,
 and the other analysis showed that after adjusting for confounding factors, abuse during pregnancy increased the risk of completed or attempted homicide by three times.
  While the purpose of the study differs from the study described here, the method of interviewing family members of femicide victims does provide some potential ideas for getting more in-depth information about contextual factors, especially partner abuse, in maternal deaths.
The proxy interview method is similar to the verbal autopsy method used in countries with inadequate maternal mortality registries, in which cause of death is assessed when medical classification of cause of death is not possible, or the RAMOS—Reproductive Age Mortality Study—method, in which cause of death of reproductive age women is assessed through review of medical records, or interviews with family members and health care providers.  These post-mortem methods can uncover maternal deaths that had not been classified as such on death records.  However, they could also be used to determine abuse status in cases of maternal death, or to determine pregnancy status in cases of murder of women of reproductive age.  The following sections will describe the data available on maternal mortality in each study country, and then describe possible methods for determining maternal deaths due to violence.
Maternal mortality data in the study countries
Each of the study countries has a different system for capturing data on maternal mortality and its causes.  Prior to describing some possible approaches for quantifying the proportion of abuse due to domestic violence, some background information will be provided for each of the study countries.
El Salvador

The maternal mortality ratio for El Salvador is estimated to be as high as 150 maternal deaths per 100,000 live births,

 although government reports of maternal mortality are significantly lower, with estimates of 48 per 100,000 live births in 2004.

  El Salvador is initiating a maternal mortality registry system in April 2005, which will capture maternal deaths throughout the country through a mandatory reporting system.  Reporting will occur at the health center level and will be reported to the SIBASIs (primary care system available throughout the country).  Data from SIBASIs and hospitals will be compiled for each geographic zone of the country.  A technical committee will review all reports of maternal deaths and report them to the centralized Ministry of Health registry, where the data will be entered into a maternal mortality database that will include information about obstetric and non-obstetric causes of maternal death.  This new reporting system is a great advance in tracking maternal mortality and determining how to best combat the problem.  However, limitations in cause of death data will limit the possibilities for analyzing domestic violence as a factor.  

In addition to the registry being implemented, the national family health survey (FESAL 2002/2003) included a sisterhood methodology for calculating maternal deaths by asking respondents about any sisters who might have died and whether or not they were pregnant, delivering or post-partum at the time of death.  Estimates based on this method range from 106 to 239 maternal deaths per 100,000 live births.

Argentina
The provincial health departments in Argentina collect data on the direct and indirect obstetric deaths at the provincial level and send reports to the central Ministry of Health, where a database of maternal deaths is maintained.  According to their registries, the maternal mortality rate for the year 2001 was 35 maternal deaths per 100,000 live births.
  However, after applying a country-specific adjustment factor, researchers calculated 82 maternal deaths per 100,000 live births.
  In addition, several other investigations have explored maternal death through innovative methods, including a review of forensic reports of violent deaths of women of reproductive age in Córdoba, Argentina
 and a multidisciplinary team applying qualitative and quantitative methods to gain a greater understanding of the mechanisms responsible for maternal death as well as assess underreporting.
  The Córdoba studied found homicide to be the second leading cause of violent death among pregnant women, after accidents, however they acknowledge the problem of underreporting of pregnancy in autopsies among early pregnancies or women in the late post-partum period, which underestimates maternal death.  Although the multi-disciplinary study was designed to assess the amount of underreporting of maternal mortality, as well as the key social and institutional factors associated with maternal death, the verbal autopsy method they used could be adapted to the current study to explore the role of domestic violence in maternal deaths.
Nicaragua

Official estimates from Nicaragua show the maternal mortality ratio to be 97 maternal deaths per 100,000 live births,
 however, adjusted estimates that account for underreporting show a maternal mortality ratio as high as 230 maternal deaths per 100,000 live births.  Within the past several years, Nicaragua has developed a maternal mortality surveillance system that captures direct and indirect obstetric causes as well as non-obstetric causes of maternal mortality.  For each maternal death that occurs, a detailed form is completed by the person at the SILAIS.  Each municipality or hospital has a committee to analyze maternal deaths prior to submitting the paperwork to the centralized maternal mortality surveillance system in Managua where the data are entered into the database.  As opposed to the other study countries, Nicaragua’s surveillance system accounts for domestic violence as a non-obstetric cause of maternal death.  Other non-obstetric causes of death itemized in the surveillance system include suicide, trauma, neurological infection, snake bite, drowning, as well as other causes.
The 2005 national census in Nicaragua also captures data on any deaths among family members of respondents.  If the deceased person was a woman between the ages of 12 and 49, the respondent is asked whether she died during her pregnancy, birth, 40 days after the birth, or from another cause.  The respondent will also be asked whether a death certificate was granted by the Ministry of Health and whether the death was officially registered.  While it is not possible to assess the abuse status of the deceased through the census method, the data gathered through the census could potentially show whether death registry in general is a problem, or if the registry of maternal mortality in particular is a problem.
Calculating proportion of maternal mortality attributable to domestic violence

While some of the same methods could be used in all of the countries, due to variations in each country’s method of collecting data on maternal mortality and its causes, the methodology for estimating the proportion of maternal deaths due to domestic violence will vary from country to country.  Two possible options are discussed below.
1. Direct approach (Nicaragua):  The most straightforward method applies to Nicaragua in which the actual number of maternal deaths due to domestic violence can be calculated with the maternal mortality surveillance system since health officials completing the surveillance paperwork can attribute the death directly to domestic violence.  The proportion of maternal mortality due to violence can be calculated by dividing the number of domestic violence deaths by the total number of maternal deaths registered in the surveillance system for a given year, or a given time period, such as five years.  Similarly, the proportion of non-obstetric deaths due to domestic violence could be calculated by dividing the number of deaths due to domestic violence by the total number of non-obstetric deaths.
Figure 1
Direct method for assessing maternal deaths due to domestic violence
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2. Enhanced post-partum approach :  The following two-pronged post-partum approach is designed to expand information gathered in existing registry systems by carrying out additional data collection.  The approach could be applied in any of the study countries, but would have to be tailored to the country.  This enhanced data collection is proposed in response to the reality that existing data collection mechanisms are inadequate in quantifying the proportion of maternal deaths due to abuse for several reasons: (1) traditional maternal mortality registries underestimate all maternal deaths; (2) deaths due to violence and other incidental causes are only beginning to be captured through maternal death registries; (2) death records do not capture pregnancy status unless pregnancy is obvious or directly related to cause of death, therefore maternal deaths among women in early pregnancy or in the late post-partum period are not captured; (3) even in surveillance systems where domestic violence can be categorized as a direct cause of death among a pregnant or post-partum woman, underestimates are still possible the since person certifying the death certificate may classify the death under another category; (4) abuse history may have indirectly contributed to maternal death through mechanisms such as stress, sequelae of trauma or other cumulative effects of abuse, therefore assessing abuse history among maternal deaths not directly attributed to domestic violence can help increase the understanding of how abuse affects maternal health.  
The methods described below would not be expected to result in improved surveillance of maternal mortality registry in general, nor would they address all of the limitations described above.  However, they would help to identify more cases of abuse among maternal deaths, whether the abuse was directly or indirectly related to maternal mortality.  
i. Subsample from maternal mortality surveillance registry: The first step in the enhanced post-partum assessment would be to select a subsample of women with registered maternal deaths.  The subsample should include women whose cause of death was direct obstetrical, indirect obstetrical, and where possible, non-obsterical in nature, although most maternal mortality surveillance systems currently do not collect data on non-obstetrical deaths.  Identifying information would be used to contact family members of the deceased, and a standardized questionnaire instrument would be used to probe into contextual factors in the life of the woman, abuse history if known to proxy respondent, and other circumstances surrounding her death that could be related to abuse (e.g., refusal of partner to allow her to seek help for complication).  Where possible, chart reviews would be conducted for these women in order to recreate the clinical story of her death.  The data could be used to compare abuse rates, albeit proxy-reported abuse, among the different categories of maternal death, as well as to identify cases of abuse indirectly related to her death.  
ii. Sumbsample of deaths of women of reproductive age:  Depending on the number of deaths registered for a given time period, and the cause of death on the death certificate, criteria would be developed for sampling family members of reproductive age women who have died during a given time period, in addition to chart reviews to recreate the clinical story of her death.  Samples would be drawn for women experiencing traumatic deaths and some non-traumatic deaths (for comparison purposes).  The questionnaire would include questions on circumstances surrounding the death, the pregnancy status of the woman at death (if known to proxy), whether partner knew of pregnancy status among pregnant women, relationship between murderer and victim if murdered, and abuse history of the deceased.
Criteria would be established for classifying abuse as directly or indirectly related to death.  Based on proxy interviews and clinical records where possible, abuse status could be classified in three categories—definite history of abuse, possible history of abuse, and no history of abuse.  The data would be analyzed in two ways.  First, abuse rates would be compared across the different categories of death.  Then, based on the number of women identified as abused during the post-partum interviews, and the sampling strategy used, an estimate would be calculated to determine the estimated number of abused pregnant, delivering, or post-partum women who died as a direct or indirect result of the abuse.  This number would be divided by the total number of women having maternal deaths in the study period to arrive at a total estimate of the proportion of maternal deaths due to domestic violence. 
Figure 2

Indirect method for assessing maternal deaths due to domestic violence

(Enhanced post-partum approach)

[image: image4]
Similarly, maternal deaths indirectly due to abuse could be calculated, which would provide information on the prevalence of domestic violence among different causes of death, even if the abuse was not directly related to the cause of death.  The numbers of abused women in each cause of death category would be expected to be small, therefore it is unlikely that the statistical significance of any differences found between groups could be assessed.
There are some limitations with the post-partum methods that should be noted, including the difficulty of identifying close family members of deceased women, the lack of mechanisms for assessing the validity of proxy responses regarding personal topics such as abuse and pregnancy, and the fact that some deaths remain unregistered.  Despite these limitations, however, the post-partum methods could potentially identify maternal deaths due to violence that were previously not captured in other sources by identifying abuse history among maternal deaths and identifying unrecorded pregnancy among death records of traumatic and non-traumatic deaths. 

Conclusions
The wide range of estimates of maternal mortality observed by using various methods shows the lack of precision and the difficulty in capturing maternal mortality, especially in developing countries, but also in developed countries.  Unrecorded pregnancies in death records, and undocumented abuse in maternal deaths are ongoing challenges in determining the risk of maternal death attributable to domestic violence.  Therefore, additional methods that supplement existing information on maternal deaths by exploring the contextual factors surrounding deaths of women of reproductive age can help quantify the role violence plays in maternal death.  Such information is of great importance in developing strategies to reduce domestic violence and maternal death.

APPENDICES
Appendix 1: Study Timeline
Domestic violence and maternal and perinatal health study

	Task
	Months
1 - 3
	Months
4 - 6
	Months

7 - 9
	Months

10 - 12
	Months

13 - 15
	Months

16 - 18
	Months

19 - 21
	Months

22 - 24

	Agreements with collaborators and participating sites
	
	
	
	
	
	
	
	

	Establish DV referral network for each site 

	
	
	
	
	
	
	
	

	Establish data collection mechanisms

	
	
	
	
	
	
	
	

	Development of training modules


	
	
	
	
	
	
	
	

	Preparation and duplication of study instruments
	
	
	
	
	
	
	
	

	Carry out trainings of study personnel

	
	
	
	
	
	
	
	

	Recruit study participants


	
	
	
	
	
	
	
	

	Data management


	
	
	
	
	
	
	
	

	Data analysis


	
	
	
	
	
	
	
	

	Dissemination of findings


	
	
	
	
	
	
	
	


Appendix 2: Study sites
	Country
	Name and location of site
	No. of births per year at site
	Characteristics of hospital

	Argentina
	Hospital Álvarez
Buenos Aires
	1,500 births 
	The hospital has an existing program called Hospital Amigable, which has a universal program of screening for domestic violence and provision of appropriate referral, treatment, and follow-up among women identified as abused.

	El Salvador
	Hospital de Maternidad
San Salvador
	18,832 births 
	The main maternity hospital in the country, which serves as the referral point for high-risk pregnancies identified at primary and secondary health centers.  The hospital also provides prenatal services, and labor and delivery services to women with uncomplicated pregnancies

	Nicaragua
	Hospital de Maternidad de León

León
	6,500 births 
	Hospital Maternidad de León serves as the high risk center for the western region of Nicaragua.  Hospital has been the site of previous studies and therefore there is an environment supportive of research studies.

	Guyana

	Georgetown Public Hospital
New Amsterdam Hospital

	5,767 births

1,219 births

	Georgetown Public Hospital, while it does not currently assess for abuse, has two full-time social workers on staff who are consulted if partner abuse or other abuse is identified


Appendix 3: Draft study instrument
The following instrument is an adaptation of the WHO multi-country study on women’s health and life experience instrument, with additional questions relevant to this study, and the CES-D mental health assessment.
Identifying information

Respondent identification number 

[  ]   [  ]   [  ]   [  ]   [  ]

Name of interviewer:  

____________________________________
Site (hospital and site no.):

_____________________________ [  ]   [  ]   

Date of interview:  


_____    _____    ______






  Day
    Month         Year
Date of live birth or still birth:
_____    _____    ______






  Day
    Month         Year
Start time of interview:

___   :   ___
a.m. / p.m.






 H
    M
(circle one)
Socio-economic and demographic characteristics

	1. 
	If you don’t mind, I would like to ask you a few questions about your household.  

What is the main source of drinking water for your household?
	TAP/PIPED WATER IN RESIDENCE
01

OUTSIDE TAP (PIPED WATER) WITH HH
02

PUBLIC TAP 
03

WELL WATER, WITH HOUSEHOLD
04

OUTSIDE / PUBLIC WELL
05

SPRING WATER 
06

RIVER / STREAM  / POND / LAKE / DAM 
08

RAINWATER
09

TANKER / TRUCK / WATER VENDOR
10

OTHER: _______________________________
96

DON’T KNOW/DON’T REMEMBER
98

REFUSED/NO ANSWER
99

	2. 
	What kind of toilet facility does your household have?
	OWN FLUSH TOILET 
01

SHARED FLUSH TOILET 
02

VENTILATED IMPROVED PIT LATRINE
03

TRADITIONAL PIT TOILET / LATRINE 
04

RIVER/CANAL
05

NO FACILITY / BUSH / FIELD 
06

OTHER: _______________________________
96

DON’T KNOW/DON’T REMEMBER
98

REFUSED/NO ANSWER
99

	3. 
	What are the main materials used in the roof?

RECORD OBSERVATION

 
	ROOF FROM NATURAL MATERIALS
1

RUDIMENTARY ROOF (PLASTIC/CARTON)
2

TILED OR CONCRETE ROOF
3

CORRUGATED IRON
4

OTHER: _______________________________
6

DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9

	4. 
	Does your household have:

a) Electricity

b) A radio

c) A television

d) A telephone

e) A refrigerator
	a) ELECTRICITY 

b) RADIO 

c) TELEVISION 

d) TELEPHONE 

e) REFRIGERATOR
	YES

1

1

1

1

1
	NO

2

2

2

2

2
	DK

8

8

8

8

8

	5. 
	Does any member of your household own:

a) A bicycle?

b) A motorcycle?

c) A car?
	a) BICYCLE 

b) MOTORCYCLE 

c) CAR 
	YES

1

1

1
	NO

2

2

2
	DK

8

8

8

	6
	I would now like to ask you some questions about yourself. 

What is your date of birth (day, month and year that you were born)?
	DAY         
[      ][     ]

MONTH   
[      ][     ]

YEAR   
[      ][     ][     ][      ]

DON’T KNOW YEAR
9998

REFUSED/NO ANSWER
9999

	7
	How old were you on your last birthday?

(MORE OR LESS)
	AGE (YEARS)   
[      ][     ]



	8
	Can you read and write?
	YES
1

NO 
2

DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9

	9
	Have you ever attended school?
	YES 
1

NO  ……………………………………………..2 

DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9

	10
	What is the highest level of education that you achieved? MARK HIGHEST LEVEL.

CONVERT YEARS IN SCHOOL, LOCALLY-SPECIFIC CODING 
	PRIMARY ___________ year
1

SECONDARY _________ year
2

HIGHER _________ year
3

NUMBER OF YEARS SCHOOLING
[     ][     ]

DON’T KNOW/DON’T REMEMBER
98

REFUSED/NO ANSWER
99


	Relationship questions



	101
	Are you currently married or do you have a male partner?

IF RESPONDENT HAS A MALE PARTNER ASK

 Do you and your partner live together? 

 THE OPTION IN ITALICS MAY BE REMOVED IN COUNTRIES WHERE NOT APPROPRIATE
	CURRENTLY MARRIED…………………….1

LIVING WITH MAN, NOT MARRIED
3

CURRENTLY HAVING A REGULAR PARTNER (SEXUAL RELATIONSHIP),
 LIVING APART
4
NOT CURRENTLY MARRIED OR LIVING
 WITH A MAN (NOT INVOLVED IN A SEXUAL RELATIONSHIP)
5
	(105

(105

(105

	102 a
	Have you ever been married or lived with a male partner?


	YES, MARRIED
1
YES, LIVED WITH A MAN, BUT NEVER MARRIED
3
NO 
5
	(103

(103


	102 b
	Have you ever had a regular male sexual partner?


	YES……………………………………………..1

NO………………………………………………2 

REFUSED/NO ANSWER
9
	

	103
	Did the last partnership with a man end in divorce or separation, or did your husband/partner die?

COUNTRY-SPECIFIC CODES CAN BE ADDED
	DIVORCED 
1

SEPARATED / BROKEN UP
2

WIDOWED / PARTNER DIED
3
DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9
	(105

	104
	Was the divorce / separation initiated by you, by your husband / partner, or did you both decide that you should separate?
	RESPONDENT
1

HUSBAND / PARTNER
2

BOTH (RESPONDENT AND PARTNER)
3

OTHER: ____________________________
6

DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9
	

	105
	How many times in your life have you been married and/or lived together with a man?

(INCLUDE CURRENT PARTNER IF LIVING TOGETHER)
	NUMBER OF TIMES MARRIED / 
LIVED TOGETHER
[   ][   ]


IF “00”

DON’T KNOW/DON’T REMEMBER
98

REFUSED/NO ANSWER
99
	

	Reproductive history



	
	Now I would like to ask about all of the children that you may have given birth to during your life.
	
	

	201
	How many children have you given birth to that were alive when they were born? (INCLUDE BIRTHS WHERE THE BABY DIDN’T LIVE FOR LONG)
	NUMBER OF CHILDREN BORN
[    ][    ] 

 IF 1 OR MORE………………….      
(
NONE 
00  
	(202

	202
	How many children do you have, who are alive now?

RECORD NUMBER
	CHILDREN  
[     ][     ]

NONE 
00
	

	203
	Have you ever given birth to a boy or a girl who was born alive, but later died? This could be at any age.

IF NO, PROBE: Any baby who cried or showed signs of life but survived for only a few hours or days?
	YES

1

NO 
2


	(205

	204
	a)    How many sons have died?

a) How many daughters have died?

(THIS IS ABOUT ALL AGES)
	a) SONS DEAD  
[     ][     ]

b) DAUGHTERS DEAD
[     ][     ]

IF NONE ENTER ‘00’
	

	205
	Do (did) all your children have the same biological father, or more than one father?
	ONE FATHER
1

MORE THAN ONE FATHER
2

N/A (NEVER HAD LIVE BIRTH)
7
DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9
	( 206



	206
	How many times have you been pregnant? Include pregnancies that did not end up in a live birth, and if you are pregnant now, your current pregnancy? 

PROBE: How many pregnancies were with twins, triplets?
	a) TOTAL NUMB.OF PREGNANC.
[   ][   ]

b) PREGNANCIES WITH TWINS  
[    ]

c) PREGNANCIES WITH TRIPLETS
[    ]
	

	207
	Have you ever had a pregnancy that miscarried, or ended in a stillbirth?  

PROBE: How many times did you miscarry, how many times did you have a still birth, and how many times did you abort?

PROBE MAY NEED TO BE LOCALLY ADAPTED
	a) MISCARRIAGES  
[     ][     ]

b) STILLBIRTHS   
[     ][     ]

c) ABORTIONS
[     ][     ]

IF NONE ENTER ‘00’
	

	208
	Have you ever used anything, or tried in any way, to delay or avoid getting pregnant?
	YES
1

NO 
2
DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9
	(209



	209
	Has / did your current / most recent husband/partner ever refuse to use a method or try to stop you from using a method to avoid getting pregnant?
	YES
1

NO  
2

DON’T KNOW/DON’T REMEMBER
8
REFUSED/NO ANSWER
9
	(301

(301

(301

	210
	In what ways did he let you know that he disapproved of using methods to avoid getting pregnant?

MARK ALL THAT APPLY
	TOLD ME THAT DID NOT APPROVE
A

SHOUTED / GOT ANGRY
B

THREATENED TO BEAT ME
C

THREATENED TO LEAVE / THROW ME  OUT OF HOME
D

BEAT ME / PHYSICALLY ASSAULTED
E

TOOK OR DESTROYED METHOD
F

OTHER _____________________________
X
	


Pregnancy related questions (re. index pregnancy)

	301
	I would like to ask you about your pregnancy. At the time you became pregnant with this child (NAME), did you want to become pregnant then, did you want to wait until later, did you want no (more) children, or did you not mind either way?
	BECOME PREGNANT THEN
1

WAIT UNTIL LATER
2

NOT WANT CHILDREN
3

NOT MIND EITHER WAY
4

DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9

	302
	At the time you became pregnant with this child (NAME), did your husband / partner want you to become pregnant then, did he want to wait until later, did he want no (more) children at all, or did he not mind either way?
	BECOME PREGNANT THEN
1

WAIT UNTIL LATER
2

NOT WANT CHILDREN
3

NOT MIND EITHER WAY
4

DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9

	303
	When you were pregnant with this child (NAME), did you see anyone for an antenatal check?

IF YES: Whom did you see?

              Anyone else?

MARK ALL THAT APPLY
	NO ONE 
A

DOCTOR
B

OBSTETRICIAN / GYNAECOLOGIST
C

NURSE / MIDWIFE
D

AUXILIARY NURSE
E

TRADITIONAL BIRTH ATTENDANT
F

OTHER: _____________________________
          _______________________________
X

	304
	Did your husband / partner stop you, encourage you, or have no interest in whether you received antenatal care for your pregnancy?
	STOP
1

ENCOURAGE
2

NO INTEREST
3

DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9

	305
	When you were pregnant with this child, did your husband / partner have preference for a son, a daughter or did it not matter to him whether it was a boy or a girl?
	SON
1

DAUGHTER
2

DID NOT MATTER
3

DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9

	306
	During this pregnancy, did you consume any alcoholic drinks?


	YES

1

NO

2

DON’T KNOW / DON’T REMEMBER
8

REFUSED/NO ANSWER
9

	307
	During this pregnancy, did you smoke any cigarettes or use tobacco? 


	YES

1

NO  
2

DON’T KNOW / DON’T REMEMBER
8

REFUSED/NO ANSWER
9


Partner characteristics

	401
	I would now like you to tell me a little about your current / most recent husband / partner.  How old was your husband / partner on his last birthday?

PROBE: MORE OR LESS

IF MOST RECENT PARTNER DIED: How old would he be now if he were alive?  
	AGE (YEARS) 
[    ][    ]


	

	402
	In what year was he born?
	YEAR
[    ][    ][    ][    ]

DON’T KNOW/DON’T REMEMBER
9998

REFUSED/NO ANSWER
9999
	

	403
	Can (could) he read and write?
	YES
1

NO 
2

DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9
	

	404
	Did he ever attend school?
	YES

1

NO   

2

DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9
	(406

	405
	What is the highest level of education that he achieved? MARK HIGHEST LEVEL.

CONVERT YEARS IN SCHOOL, LOCALLY-SPECIFIC CODING 
	PRIMARY ___________ year 
1

SECONDARY _________ year
2

HIGHER _________ year
3

DON’T KNOW
8
NUMBER OF YEARS SCHOOLING
[   ][   ]

DON’T KNOW/DON’T REMEMBER
98

REFUSED/NO ANSWER
99
	

	406
	IF CURRENTLY WITH PARTNER: Is he currently working, looking for work or unemployed, retired or studying?

IF NOT CURRENTLY WITH PARTNER: Towards the end of your relationship was he working, looking for work or unemployed, retired or studying?
	WORKING 
1
LOOKING FOR WORK/UNEMPLOYED
2

RETIRED 
3
STUDENT 
4

DISABLED / LONG TERM SICK
5

DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9
	(408

(408

(409

	407
	When did his last job finish?  Was it in the past four weeks, between 4 weeks and 12 months ago, or before that? (FOR MOST RECENT HUSBAND / PARTNER: in the last 4 weeks or in the last 12 months of your relationship)?
	IN THE PAST FOUR WEEKS
1

4 WKS - 12 MONTHS AGO
2

MORE THAN 12 MONTHS AGO
3

NEVER HAD A JOB
4
DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9
	(409

	408
	What kind of work does / did he normally do?

SPECIFY KIND OF WORK

CAN  ADD COUNTRY-SPECIFIC CODES
	PROFESSIONAL: ____________________
01

SEMI-SKILLED: _____________________
02

UNSKILLED / MANUAL: _____________
 03

MILITARY/POLICE: _________________
04

OTHER: ____________________________96

DON’T KNOW/DON’T REMEMBER
98

REFUSED/NO ANSWER
99
	

	409
	How often does/did your husband/partner drink alcohol? 

1. Every day or nearly every day

2. Once or twice a week

3. 1 – 3 times a month

4. Occasionally, less than once a month

5. Never
	EVERY DAY OR NEARLY EVERY DAY
1

ONCE OR TWICE A WEEK
2

1 – 3 TIMES IN A MONTH
3

LESS THAN ONCE A MONTH
4

NEVER 
5

DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9
	(412

	410
	In the past 12 months (In the last 12 months of your last relationship), how often have you seen (did you see) your husband / partner drunk? Would you say most days, weekly, once a month, less than once a month, or never?
	MOST DAYS
1

WEEKLY
2

ONCE A MONTH
3

LESS THAN ONCE A MONTH
4

NEVER 
5

DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9
	

	411
	In the past 12 months (In the last 12 months of your relationship), have you experienced any of the following problems, related to your husband/partner’s drinking?

a) Money problems

b) Family problems

x) Any other problems, specify.
	a) MONEY PROBLEMS 

b) FAMILY PROBLEMS 

x) OTHER: _______________
	YES

1

1

1


	NO

2

2

2


	

	412
	Does/did your husband/partner ever use drugs?

1. Would you say: 
1. Every day or nearly every day

2. Once or twice a week

3. 1 – 3 times a month

4. Occasionally, less than once a month

5. Never

IN COUNTRIES WHERE APPROPRIATE TO ASK ABOUT DRUG USE
	EVERY DAY OR NEARLY EVERY DAY
1

ONCE OR TWICE A WEEK
2

1 – 3 TIMES IN A MONTH
3

LESS THAN ONCE A MONTH
4

NEVER 
5
IN THE PAST, NOT NOW
6

DON’T KNOW /DON’T REMEMBER
8

REFUSED/NO ANSWER
9
	

	413
	Has your current / most recent husband / partner had a relationship with any other women while being with you?
	YES
1

NO
2
MAY HAVE 
3
DON’T KNOW /DON’T REMEMBER
8
REFUSED/NO ANSWER
9
	

	414
	Has your current / most recent husband / partner had children with any other woman while being with you?
	YES

1

NO


2

MAY HAVE
3

DON’T KNOW /DON’T REMEMBER
8

REFUSED/NO ANSWER
9
	


	Respondent and her partner


	CHECK:

Ref. sheet, Box A

(s7mar) 
	EVER MARRIED / EVER LIVING WITH A MAN / SEXUAL PARTNER



(Options K, L, M)                 [    ]   





       (
(1)
	NEVER MARRIED / NEVER LIVED WITH A MAN / NEVER SEXUAL PARTNER


     (Option  N)      [    ]   (
(2)
	(S.10

	
	When two people marry or live together, they usually share both good and bad moments.  I would now like to ask you some questions about your current and past relationships and how your husband / partner treats (treated) you.  If anyone interrupts us I will change the topic of conversation.  I would again like to assure you that your answers will be kept secret, and that you do not have to answer any questions that you do not want to.  May I continue?

	501 
	In general, do (did) you and your (current or most recent) husband / partner discuss the following topics together:

a) Things that have happened to him in the day

b) Things that happen to you during the day

c) Your worries or feelings

d) His worries or feelings
	a) HIS DAY

b) YOUR DAY

c) YOUR WORRIES

d) HIS WORRIES
	YES

1

1

1

1
	NO

2

2

2

2
	DK

8

8

8

8
	

	502
	In your relationship with your (current or most recent) husband / partner, how often would you say that you quarrelled?  Would you say rarely, sometimes or often?
	RARELY 
1

SOMETIMES
2

OFTEN
3

DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9
	

	503
	I am now going to ask you about some situations that are true for many women.  Thinking about your (current or most recent) husband / partner, would you say it is generally true that he:

a) Tries to keep you from seeing your friends

b) Tries to restrict contact with your family of birth

c) Insists on knowing where you are at all times

d) Ignores you and treats you indifferently

e) Gets angry if you speak with another man

f) Is often suspicious that you are unfaithful

g) Expects you to ask his permission before seeking health care for yourself
	a) SEEING FRIENDS

b) CONTACT FAMILY

c) WANTS TO KNOW

d) IGNORES YOU

e) GETS ANGRY

f) SUSPICIOUS

g) HEALTH CENTRE


	YES

1

1

1

1

1

1

1
	NO

2

2

2

2

2

2

2
	DK

8

8

8

8

8

8

8
	


	504
	The next questions are about things that happen to many women, and that your current partner, or any other partner may have done to you. 

Has your current husband / partner, or any other partner ever…. 

 
	A) 

(If YES continue with B.
 If NO skip to next item)

YES     NO
	B)

Has this happened during your pregnancy?

(If YES ask C only. If NO ask D only)

YES     NO
	C)

During your pregnancy would you say that this has happened once, a few times or many times? (after  answering C, go to next item)

One    Few     Many 
	D)

In the 12 months prior to the pregnancy would you say that this has happened once, a few times or many times?

One    Few     Many
	E) 
At any time prior to the 12 months preceding your pregnancy would you say that this has happened once, a few times or many times?

One    Few    Many

	
	a) Insulted you or made you feel bad about yourself? 

b) Belittled or humiliated you in front of other people?

c) Done things to scare or intimidate you on purpose (e.g. by the way he looked at you, by yelling and smashing things)?

d) Threatened to hurt you or someone you care about?
	1 2

1 2

1 2

1 2


	1 2

1
2

1
2

1 2


	1
2
3

1
2
3
1
2
3

1
2
3
	1
2
3

1
2
3
1
2
3

1
2
3
	1
2
3

1
2
3

1
2
3




	505
	Has he or any other partner ever…. 
	A) 

(If YES continue with B.
 If NO skip to next item)

YES   NO
	B)

Has this happened during your pregnancy?
(If YES ask C only. If NO ask D only)

YES     NO
	C)

During your pregnancy would you say that this has happened once, a few times or many times? (after  answering C, go to next item)

One    Few     Many 
	D)

In the 12 months prior to the pregnancy would you say that this has happened once, a few times or many times?

One    Few     Many
	E) 
At any time prior to the 12 months preceding your pregnancy would you say that this has happened once, a few times or many times?

One    Few    Many

	
	a) Slapped you or thrown something at you that could hurt you?

b) Pushed you or shoved you or pulled your hair?

c) Hit you with his fist or with something else that could hurt you?

d) Kicked you, dragged you or beat you up?

e) Choked or burnt you on purpose?

f) Threatened to use or actually used a gun, knife or other weapon against you?


	1
2

1
2

1
2

1
2

1
2

1
2


	1
2

1
2

1
2

1
2

1
2

1
2


	1
2
3

1
2
3

1
2
3

1
2
3

1
2
3

1
2
3
	1
2
3

1
2
3

1
2
3

1
2
3

1
2
3

1
2
3
	1
2
3

1
2
3

1
2
3

1
2
3

1
2
3

1
2
3

	506
	
	A) 

(If YES continue with B.
 If NO skip to next item)

YES   NO
	B)

Has this happened during your pregnancy?

(If YES ask C only. If NO ask D only)

YES     NO
	C)

During your pregnancy would you say that this has happened once, a few times or many times? (after  answering C, go to next item)

One    Few     Many 
	D)

In the 12 months prior to the pregnancy would you say that this has happened once, a few times or many times?

One    Few     Many
	E) 
At any time prior to the 12 months preceding your pregnancy would you say that this has happened once, a few times or many times?

One    Few    Many

	
	a) Did your current husband/partner or any other partner ever physically force you to have sexual intercourse when you did not want to?

b) Did you ever have sexual intercourse you did not want to because you were afraid of what your partner or any other partner might do?

c)    Did your partner or any other partner ever forced you to do something sexual that you found degrading or humiliating?
	1
2

1
2

1
2


	1
2

1
2

1
2


	1
2
3

1
2
3

1
2
3


	1
2
3

1
2
3

1
2
3


	1
2
3

1
2
3

1
2
3



	507
	VERIFY WHETHER ANSWERED YES TO ANY QUESTION ON PHYSICAL VIOLENCE, 
SEE QUESTION 705
	YES, PHYSICAL VIOLENCE 
1

NO PHYSICAL VIOLENCE 
2


	MARK IN BOX C
	

	508
	VERIFY WHETHER ANSWERED YES TO ANY QUESTION ON SEXUAL VIOLENCE, 
SEE QUESTION 706
	YES, SEXUAL VIOLENCE 
1

NO SEXUAL VIOLENCE 
2


	MARK IN BOX C
	


	509
	IF RESPONDENT WAS PREGNANT MORE THAN ONCE.

Did this happen in the pregnancy prior to this pregnancy?


	YES
1

NO
2

DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9

	510
	Were you ever punched or kicked in the abdomen whilst you were pregnant?
	YES
1

NO
2

DON’T KNOW/DON’T REMEMBER
8

REFUSED/NO ANSWER
9

	511
	During the most recent pregnancy in which you were beaten, was the person who has slapped, hit or beaten you the father of the child?


	YES

1

NO

2

DON’T KNOW /DON’T REMEMBER
8

REFUSED/NO ANSWER
9

	512
	Were you living with this person when it happened?
	YES

1

NO


2

DON’T KNOW / DON’T REMEMBER
8

REFUSED / NO ANSWER
9

	513
	Had the same person also done this you before you were pregnant?
	YES

1

NO    

2
DON’T KNOW/DON’T REMEMBER
8
REFUSED/NO ANSWER
9

	514
	Compared to before you were pregnant, did the slapping/beating (REFER TO RESPONDENT’S PREVIOUS ANSWERS) get less, stay about the same, or get worse whilst you were pregnant? By worse I mean, more frequent or more severe.
	GOT LESS
1

STAYED ABOUT THE SAME
2

GOT WORSE
3

DON’T KNOW / DON’T REMEMBER
8

REFUSED / NO ANSWER
9


	Other experiences


	
	In their lives, many women experience different forms of violence from relatives, other people that they know, and/or from strangers.  If you don’t mind, I would like to briefly ask you about some of these situations.  Everything that you say will be kept private. May I continue? 
	

	601
	Since the age of 15 years, has anyone (FOR WOMEN WITH CURRENT OR PAST PARTNER: other than your partner/husband) ever beaten or physically mistreated you in any way?

IF YES: 

Who did this to you?

PROBE:

How about a relative?

How about someone at school or work?

How about a friend or neighbour?

A stranger or anyone else?
	NO ONE
A 
FATHER
B

STEPFATHER
C

OTHER MALE FAMILY MEMBER 
D

FEMALE FAMILY MEMBER: ________ 
E

TEACHER
F

POLICE/ SOLDIER
G

MALE FRIEND OF FAMILY 
H

FEMALE FRIEND OF FAMILY 
I

BOYFRIEND
J

STRANGER
K

SOMEONE AT WORK
L

PRIEST/RELIGIOUS LEADER
M

OTHER (specify):  _______________
X


	( 602

	1001 
	
	
	b) ASK ONLY FOR THOSE MARKED. 

How many times did this happen?

Once or twice, a few times, or many times

	
	
	
	Once or twice

1

1

1

1

1

1

1

1

1

1

1

1

1
	A few times

2

2

2

2

2

2

2

2

2

2

2

2

2
	Many times

3

3

3

3

3

3

3

3

3

3

3

3

3
	

	602
	Since the age of 15 years, has anyone (FOR WOMEN WITH CURRENT OR PAST PARTNER: other than your partner/husband) ever forced you to have sex or to perform a sexual act when you did not want to?

IF YES: 

Who did this to you?

PROBE:

How about a relative?

How about someone at school or work?

How about a friend or neighbour?

A stranger or anyone else?
	NO ONE
A 

FATHER
B

STEPFATHER
C

OTHER MALE FAMILY MEMBER 
D

FEMALE FAMILY MEMBER: ________ 
E

TEACHER
F

POLICE/ SOLDIER
G

MALE FRIEND OF FAMILY 
H

FEMALE FRIEND OF FAMILY 
I

BOYFRIEND
J

STRANGER
K

SOMEONE AT WORK
L

PRIEST/RELIGIOUS LEADER
M

OTHER (specify): __________________
X


	( 603

	1002 
	
	
	b) ASK ONLY FOR THOSE MARKED. 

How many times did this happen?

Once or twice, a few times, or many times

	
	
	
	Once or twice

1

1

1

1

1

1

1

1

1

1

1

1

1
	A few times

2

2

2

2

2

2

2

2

2

2

2

2

2
	Many times

3

3

3

3

3

3

3

3

3

3

3

3

3
	


	603
	Before the age of 15 years, do you remember if any one in your family ever touched you sexually, or  made you do something sexual that you didn’t want to?

IF YES: 

Who did this to you?

IF YES OR NO

CONTINUE:

How about someone at school?

How about a friend or neighbour?

Has anyone else done this to you?

IF YES: 

Who did this to you?


	NO ONE
A 

FATHER
B

STEPFATHER
C

OTHER MALE FAMILY MEMBER / (BROTHER, ETC) ________________
D

FEMALE FAMILY MEMBER: ______ 
E

TEACHER
F

POLICE/ SOLDIER
G

MALE FRIEND OF FAMILY 
H

FEMALE FRIEND OF FAMILY 
I

BOYFRIEND
J

STRANGER
K

SOMEONE AT WORK
L

PRIEST/RELIGIOUS LEADER
M

OTHER (specify): _________________
X


	( 604

	1003 
	
	
	ASK ONLY FOR THOSE MARKED IN 1003a

	1004 
	
	
	b) How old were you when it happened with this person for the first time? (more or less)
	c) How old was this person?

PROBE: roughly

(more or less).
	d) How many times did this happen?

	1005 
	
	
	
	
	Once/ twice
	Few times
	Many times

	1006 
	
	
	[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]


	[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

[   ][   ]

DK = 98


	1

1

1

1

1

1

1

1

1

1

1

1

1
	2

2

2

2

2

2

2

2

2

2

2

2

2
	3

3

3

3

3

3

3

3

3

3

3

3

3

	604
	How old were you when you first had sex?
	AGE YEARS (MORE OR LESS) 
[   ][   ]

REFUSED / NO ANSWER
99
	

	605
	How would you describe the first time that you had sex?  Would you say that you wanted to have sex, you did not want to have sex but it happened anyway, or were you forced to have sex?
	WANTED TO HAVE SEX 
1

NOT WANT BUT HAD SEX 
2

FORCED TO HAVE  SEX 
3

DON’T KNOW / DON’T REMEMBER
8

REFUSED / NO ANSWER
9
	

	
	
	
	

	606
	When you were a child, was your mother hit by your father (or her husband or boyfriend)?
	YES
1

NO
2
PARENTS DID NOT LIVE TOGETHER
3
DON’T KNOW
8
REFUSED / NO ANSWER
9


	

	607
	As a child, did you see or hear this violence?
	YES
1

NO
2

DON’T KNOW
8

REFUSED / NO ANSWER
9


	

	608
	As far as you know, was your (most recent) partner’s mother hit or beaten by her husband? 
	YES
1

NO 
2

PARENTS DID NOT LIVE TOGETHER 
3

DON’T KNOW 
8

REFUSED / NO ANSWER
9
	

	609 
	Did your (most recent) husband / partner see or hear this violence?


	YES
1

NO
2

DON’T KNOW
8

REFUSED / NO ANSWER
9
	

	610
	As far as you know, was your (most recent) husband/partner himself hit or beaten regularly by someone in his family?
	YES
1

NO
2

DON’T KNOW
8

REFUSED / NO ANSWER
9
	


CES-D mental health assessment

Below is a list of some of the ways you might have felt or behaved.  Please indicate how often you have felt this way during the past week:  (Please circle one number on each line):

	During the past week…
	Rarely or none of the time

(less than 1 day)
	Some or a little of the time

(1-2 days)
	Occasionally or a moderate amount of the time

(3-4 days)
	All of the time

(5-7 days)

	1. I was bothered by things that usually don’t bother me


	0
	1
	2
	3

	2. I had trouble keeping my mind on what I was doing


	0
	1
	2
	3

	
	
	
	
	

	3. I felt depressed


	0
	1
	2
	3

	4. I felt that everything I did was an effort


	0
	1
	2
	3

	
	
	
	
	

	5. I felt hopeful about the future


	0
	1
	2
	3

	6. I felt fearful


	0
	1
	2
	3

	
	
	
	
	

	7. My sleep was restless


	0
	1
	2
	3

	8. I was happy


	0
	1
	2
	3

	
	
	
	
	

	9. I felt lonely


	0
	1
	2
	3

	10. I could not “get going”


	0
	1
	2
	3


Patient report of maternal and perinatal health

Interviewer asks women the following questions and records information as indicated.

Now, I would like to ask you a few additional questions about this pregnancy.

1.
How much did you weigh prior to becoming pregnant?

Pre-pregnancy weight (if known): 
________ kgs.

2.
How much did you weigh at the time of the birth

Weight at delivery (if known):
________ kgs.

3.
Were you hospitalized during this pregnancy prior to this hospitalization?

___ Yes (go to 6)

___ No. (go to 7)

6. Why were you hospitalized? Check all that apply


___ Preterm labor

___ Heavy bleeding

___ Pre-eclampsia/Eclampsia

___ Injury to abdomen

___ Injury to other part of body

___ Cardio-vascular or ischemic event

___ Other. Specify _______________

7. Did your health provider recommend bedrest for pregnancy complications?

___ Yes.   At how many weeks gestation?  ________ weeks

___ No

8. How many weeks pregnant were you the first time you received prenatal care?  

______  weeks

Choose one:
____ First trimester  

____ Second trimester

____ Third trimester 

____ None

9. (For women with prior birth)
What was the date that you gave birth prior to this birth?

_____   _________     ________
Day
    Month
    Year

10. During your prior pregnancy did you have any of the following complications (Check all that apply):

___ Preterm labor

___ Preterm birth

___ Hemorrhage

___ Bleeding

___ Pre-eclampsia/Eclampsia

	
	FINISH ONE – IF RESPONDENT HAS DISCLOSED PROBLEMS / VIOLENCE
	

	
	I would like to thank you very much for helping us.  I appreciate the time that you have taken.  I realize that these questions may have been difficult for you to answer, but it is only by hearing from women themselves that we can really understand about their health and experiences of violence.

From what you have told us, I can tell that you have had some very difficult times in your life.  No one has the right to treat someone else in that way.  However, from what you have told me I can see also that you are strong, and have survived through some difficult circumstances.  

ADD SECTION HERE SPECIFIC TO EACH SITE ON REFERRAL PLAN

ASK RESPONDENT IF SHE WOULD BE WILLING TO SPEAK WITH A SOCIAL WORKER OR PSYCHOLOGIST.
IF YES:  CONTACT ON-SITE SOCIAL WORKER OR PSYCHOLOGIST AND FOLLOW REFERRAL PLAN

IF NO:   PROVIDE LIST OF ORGANIZATIONS AND INSTITUTIONS PROVIDING COUNSELLING, LEGAL ADVICE, SHELTER SERVICES TO ABUSED WOMEN AND THEIR FAMILIES

	

	
	FINISH TWO - IF RESPONDENT HAS NOT DISCLOSED PROBLEMS / VIOLENCE
	

	
	I would like to thank you very much for helping us.  I appreciate the time that you have taken.  I realize that these questions may have been difficult for you to answer, but it is only by hearing from women themselves that we can really understand about women’s health and experiences in life.

In case you ever hear of another woman who needs help, here is a list of organizations that provide support, legal advice and counselling services to women in STUDY LOCATION.  Please do contact them if you or any of your friends or relatives need help.  Their services are free, and they will keep anything that anyone says to them private.


	


End time of interview:

___   :   ___
a.m. / p.m.






 H
    M
(circle one)
Chart review

Interviewer will gain permission from respondent to review her medical chart and record the following information:

Gestational age at delivery:


____ weeks

Birthweight of infant (in kilograms):

________ kgs.

Weight for gestational age (check one):
___ LBW pre-term







___ LBW full-term







___ Normal birthweight and pre-term







___ Normal birthweight and full-term

Mode of delivery (check one):

___ Scheduled c-section







___ Emergency c-section







___ Induced vaginal







___ Normal vaginal

Neonatal outcome (check one):

___ Live birth (alive at time of interview)







___ Live birth (deceased at time of interview)







___ Still birth

Apgar score at birth (0-10):


___ 

Apgar score 5 minutes (0-10):

___ 

Medical diagnosis of any of the following conditions or complications during pregnancy and perinatal period (check all that apply):

___ Hemmhorage during delivery

___ Eclampsia/pre-eclampsia

___ Sepsis

___ Prolonged or obstructed labor

___ Preterm labor

Length of labor in hours:


________ hours
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Figure 1: Visual depiction of conceptual framework





What is the association between DV and 





maternal/perinatal health?





Other characteristics


 History of child abuse or non-partner abuse


 Partner characteristics











Reproductive history


 Number of children


 History of complications


 History of pregnancy loss


 History of contraceptive use





       Intermediate factors


Maternal behaviors and experiences


 Low maternal weight gain


 Late entry into prenatal care


 Substance use during pregnancy


 Rapid repeat pregnancy


 Depression








SES and demographic factors


- Education, age, SES score


 Live in rural or urban setting


 Employment status


 Marital status











Main independent variable


Domestic violence during 


or prior to pregnancy or ever


 Physical abuse


 Sexual abuse


 Emotional abuse


 Any abuse





Dependent variables


1. Maternal health outcomes 


2. Perinatal health outcomes


3. Maternal or perinatal health


    outcomes








� Direct obstetric death is a death resulting from obstetric complications of pregnancy from interventions, omissions, incorrect treatment, or from a chain of events resulting from any of the above, while indirect obstetric death is a death resulting from a previous existing disease or disease that developed during pregnancy and which was not due to obstetric causes, but was aggravated by physiological effects of pregnancy (WHO, 2004; See reference 20).


� This estimate is based on a statistical model described in a document developed by the WHO, UNICEF and UNFPA using 2000 data.  The number of direct maternal deaths reported by the Ministry of Health for 2002 is 23, which does not include indirect obstetric deaths or non-obstetric deaths.


� This estimate is based on reports of maternal death prior to the initiation of the maternal mortality surveillance system. 
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