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ABSTRACT 

Purpose: The first purpose of this study was to evaluate the association between income 

and I) Intimate Partner Violence in the 12 months prior to pregnancy (IPVB) and 2) 

Intimate Partner Violence during Pregnancy (IPVP). The second purpose of this study 

was to examine the impact that other socio-demographic risk factors have on the 

association. This data was then used to make a comparison of women who are hit during 

pregnancy to those who are not and also to look at differences between women hit at 

different times around pregnancy. 

Methods: The prevalence of socio-demographic risk factors for IPVB/IPVP among 3327 

postpartum women who gave birth in the years 2000 and 2001 using data from Oregon 

Pregnancy Risk Assessment Monitoring System (PRAMS) were estimated, a cross

sectional study. The associations between these risk factors and IPVB and IPVP were 

evaluated using univariate and multivariate logistic regression. Further analysis was 

conducted using a multi-log analysis to directly compare women who were hit during 

pregnancy to those who were not. 

Results: IPVB: Multivariate analysis showed IPVB was significantly associated with 

income level and with smoking. IPVB was higher among women with <100% Federal 

Poverty Level (FPL) than women who had >200% FPL (aOR 3.29; 95% CI 1.44-7.52). 

IPVB was higher among women smokers than in non-smokers (aOR 7.63; 95% CI 4.05-

14.37). 

IPVP: In multivariate analysis IPVP was higher among women who fell <100% FPL than 

those who were >200% FPL (aOR 7.48; 95% CI 2.75-20.33). Women with 100%-200% 

FPL were more likely than women with >200% FPL to report IPVP (aOR 3.66; 95% CI 



1.31-10.23 ). Smokers were also more likely to report abuse during pregnancy (a OR 6.31; 

95% CI 2.93-13.56). Maternal education was not statistically significant however, it was 

found to confound the association between income level and IPVP. 

Timing of Abuse around Pregnancy: Abuse both before and during pregnancy vs. Abuse 

during pregnancy only- When looking at the subpopulation of abused women, being 

unmarried (aOR 0.08; 95% CI 0.01-0.61) or a non-smoker (aOR 0.07; 95% CI 0.01-0.40) 

were associated with a decrease in odds of experiencing abuse both before and during 

pregnancy than abuse during pregnancy only. Being less than 25 years old at the time of 

delivery was associated with an increase in odds of experiencing abuse both before and 

during pregnancy rather than during pregnancy only (aOR 4.90; 95% CI 1.18-20.36) . 

Abuse before pregnancy only vs. abuse duringpregnancy only- A comparison of women 

who were only abused before pregnancy vs. those only abused during pregnancy showed 

that Hispanic women have higher odds of experiencing abuse during pregnancy, 

compared to the time period before pregnancy (aOR 4.78; 95% CI 1.01-22.76). 

Unmarried women were also more likely to experience abuse during pregnancy only 

(aOR 14.94; 95% CI 3.01-74.14) compared to experiencing abuse before pregnancy only. 

Non-smokers are more likely than smokers to experience abuse during pregnancy only 

and not before pregnancy (aOR 6.11; CI 1.35-27.73). Abuse before and duringpregnancy 

vs. Abuse before pregnancy only- Comparison of women who experienced abuse at both 

time periods vs. those who only experienced abuse before pregnancy showed no 

significant differences between the two groups. 

Conclusion: Low income and smoking are strongly associated with an increased 

prevalence of intimate partner violence before and during pregnancy, even after 
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adjustment for other socio-demographic characteristics. Additionally, comparisons 

between women abused during different time periods indicate that women who are 

abused only during pregnancy constitute a different population than those who are abused 

during other time periods. 
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Hypotheses 

1) Low income will be independently associated with IPVB and IPVP. 

2) The association between low income and IPVB and IPVP will be mitigated by 

other socio-demographic variables. 

3) Women who experience abuse during pregnancy will be significantly different 

with regard to at least one socio-demographic factor from those who are abused 

prior to pregnancy. 

INTRODUCTION 

Intimate Partner Violence 

Physical abuse is a widespread problem, which, in 1997 was estimated to touch 

the lives of 4.4 million adult women in the United States every year (1 ). Awareness 

regarding domestic abuse has increased in past years. However abuse is still occurring 

across the United States. The National Violence Against Women Survey conducted in 

2000 found that 22.1 % of all women were physically assaulted by an intimate partner 

during their lifetime (2). In Oregon it is estimated that 13.3% of adult women are victims 

of physical or sexual intimate partner violence each year, equaling approximately 

132,800 women (3). Abuse can cause physical damage as well as have lasting 

psychological effects on women and families, making this a long term public health 

concern ( 4-6). 
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Intimate Partner Violence During Pregnancy 

Fifty-three percent of abuse victims in Oregon indicated that they continued to 

experience abuse during pregnancy at the same or greater frequency than prior to 

becoming pregnant (3). Intimate partner violence during pregnancy (IPVP) has been 

reported to range between 0.9% and 20.1% (7). Traditionally, pregnancy has been viewed 

as a time of increased risk of domestic violence. However, there is some controversy over 

whether or not the prevalence of abuse increases during pregnancy. Some studies imply 

that abuse increases during pregnancy (8-11 ), while others show that prevalence of abuse 

decreases during pregnancy (12-14). 

Aside from the question of whether or not the prevalence of abuse increases, some 

studies have indicated that abuse during pregnancy is a marker for extreme danger to the 

woman and family (15). Some of the associated maternal perinatal consequences ofiPVP 

include miscarriage, abrupto placentae low birth weight, premature labor or birth, 

intrauterine fetal death, intrauterine growth restriction, depression, drug use, anxiety, 

inadequate prenatal care, alcohol use, and psychosocial stress (16-24). The increased 

danger and negative health consequences associated with abuse during pregnancy, 

motivates us to study this particular population in search of clues that may help us to 

distinguish these women from others and provide assistance to them. 

This study will use intimate partner violence in the period 12 months prior to 

pregnancy (IPVB) as a proxy for intimate partner violence (IPV). It will identify 

variables associated with IPVB and IPVP, respectively and evaluate whether in fact those 

being abused during pregnancy are a special population of abused women for whom the 

predictors are different from women who are abused before pregnancy. This study has the 
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unique opportunity to directly compare data regarding abuse for the time period before 

and during pregnancy. 

Predictors of IPVB and IPVP 

Income 

People of low income have been shown to have poorer health with regard to 

morbidity and mortality (25). One study has .looked at overall measurements of hostility 

across various socio-economic strata (26). Using the Cynical Distrust Scale (27), they 

found that there was a negative correlation between income and overall Cynical Distrust 

Scale (CynDis), indicating that people oflower income had higher overall scores on the 

CynDis. These findings may imply that lower income groups may live in a more hostile 
. -

environment. Given these findings it is not surprising that women of lower income report 

more occurrences ofiPV and IPVP (12-14, 28-32). It seems possible that low~r income 

families live in neighborhoods and social environments that are generally more hostile 

and violent in nature, which may normalize domestic violence to some extent. One study 

examined neighborhood poverty levels as a predictor of intimate partner violence (both 

male to female and female to male) and found that couples living in impoverished 

neighborhoods were at increased risk for domestic violence (29). 

When examining income as a predictor for intimate partner violence around 

pregnancy, it is difficult to make any comparisons between studies as the methods of 

measuring income vary from study to study. Some use reported income of the victim only 

while others use household income. Similarly the methods of categorizing income can 

differ between studies. Due to this variability it is difficult to make comparisons between 

findings. 
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Race and Ethnicity 

Race and ethnicity is a hotly debated risk factor for domestic violence and the 

evidence found in the literature is inconclusive and conflicting. Some studies find that 

there are significant differences by race (32-34) and others finding no differences 

between race/ethnicity (35-36). One study on Native American women found an 

increased prevalence oflifetime abuse among low-income Native American women 

seeking care at tribal clinics relative to baseline national prevalence (31 ). Additional 

confusion is added when we consider that some of these results found conflicting 

directions of associations. For example, one study performed in an obstetric clinic 

reported a prevalence rate of abuse that was three times higher among Anglo American 

women relative to Hispanic American women and 1.6 times higher compared to African 

American Women (8). Another study using PRAMS (n= 12,612) found that non-White 

mothers had higher rates of violence than mothers who were White (3 7). These 

conflicting results may imply there is a more complex relationship between IPVP and 

race. Differences in sampling techniques, assessment of abuse and statistical methods 

may contribute to these discrepancies. 

Age 

Maternal age has been shown to be associated with IPV and IPVP. Studies have 

indicated that teenagers (38) and young women (3, 30, 39-40) are at increased risk of 

abuse when compared to adult women. It remains unclear whether age is an independent 

predictor or the association between age and IPV/IPVP is mitigated by other socio

economic factors. 
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Marital Status 

Berenson et al. (41) found that divorced women and smokers had an increased 

prevalence of IPV. Interestingly, Berenson et al. did not find that being unmarried was 

associated with an increase risk. Other studies have also indicated that martial status is 

associated with the prevalence ofiPV/IPVP (9, 11-12). The findings are consistent with 

unmarried being associated with abuse, although, some do not distinguish between 

divorced and unmarried women. 

Education 

In a study evaluating socio-demographic variables and the inter-relationships 

between income, education, age, ethnicity and IPVP among postpartum women, Bohn et 

al. (14) found that education was the most important predictor ofiPV before and during 

pregnancy. Women with at least a high school education were less. likely to be abused 

both at the time of the survey (adjustedOdds Ratio [aOR] 0.50 [CI 0.34-0.72]) as well as 

<luring pregnancy (aOR 0.54 [CI 0.29-1.00]). However, the r~sults of this study may not 

be applicable to the general population as it was based on a limited sample of women at 

six delivery centers in Florida and Massachusetts. 84.4% of the population had incomes 

ofless than $2000 per month. Given the narrow range of income it may be that 

differences between each of the income levels were not large enough to detect an 

association. 
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Socio-demographics across studies 

All of the above mentioned studies used varying methods of analysis and samples 

and therefore cannot be directly compared. Often only the prevalence or a univarate odds 

ratio was reported and these variables were not included in the multivariate model, or as 

variables of primary interest. Conflicting results regarding the associations between 

socio-demographic variables and IPV and IPVP are yet to be resolved. 

There are strong associations between these characteristics making it difficult to 

discern what is actually impacting the outcome. For example, young women are more 

likely to be unmarried and oflower income; racial/ethnic minorities are more likely to be 

less educated and of lower income. The relative effect and manner in which these factors 

interact and contribute to predicting IPVP have been inadequately researched. Many 

studies have focused on one or two subpopulations, such as low-income racial groups. 

(31, 42). It is essential that the focus is placed not just on categorizing women 

experiencing IPVB and IPVP .but that we have a dialogue about what social factors are 

contributing to this public health problem and what we can do to prevent it. To do so the 

multiple effects that these variables have on IPVB and IPVP need to be untangled. The 

complexity of the relationship calls for statistical analysis that evaluates the impact of 

each factor as well as their interactions on IPVB and IPVP. 

Public Health implications 

Any woman may be at risk of experiencing violence from an intimate partner at 

any given time; however, pregnancy is a time of increased stress and may trigger changes 

in abusive behavior. It is also possible that violence that starts or continues during 
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pregnancy may be a marker for a more dangerous form of abuse. Oregon PRAMS 

enables us to assess the basic demographic features of postpartum women. This 

population-based survey will give a view of Oregon childbearing women with regard to 

income level and IPVB/IPVP. Additionally, it will allow us to explore how the 

association found between income and IPVB/IPVP is affected by other common socio

demographics factors. This analysis will identify factors associated to IPVB/IPVP and 

allow for an exploration of how different these two populations are. 
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METHODS 

PRAMS 

Oregon Pregnancy Risk Assessment Monitoring System (PRAMS) is a public 

health surveillance project of the Oregon Office of Family Health. PRAMS monitors 

events before, during and after pregnancy and identifies health outcomes to improve 

maternal and child health in Oregon. It was modeled after the multi-state PRAMS 

program supported by the Centers for Disease Control and Prevention (CDC). This study 

was approved by the Institutional Review Board of the Oregon Health & Sciences 

University. 

Oregon PRAMS surveys Oregon resident mothers 2~6 months after a live birth. 

Mothers are identified using a stratified random sample ofbirth certificates with over

sampling of mothers who are Hispanic, non-Hispanic black, non-Hispanic American 

Indian/Alaskan Native and non-Hispanic Asian/Pacific Islander to ensure reliable 

estimates for each of these groups. Mothers who do not respond to a mailed survey 

receive a second mailed survey and telephone follow-up if necessary. Responses are 

weighted for over-sampling, non-response and non-coverage to create a sample 

representative of all Oregon live births. This sample method allows us to have large 

enough subpopulations to conduct simple statistical tests while the weighting method 

assures that our results provide a sample which represents the Oregon demographic. 

Details ofthe Oregon PRAMS methods appear elsewhere (43) and have been included in 

Appendix A. 
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Outcome of interest 

The outcome of interest was intimate partner violence both before and during 

pregnancy. There are many different descriptions of different kinds of violence. Some 

studies include psychological abuse, some studies use any form of abuse within the 

family which, in the case of teenaged mothers, could be in the form of child abuse by a 

parent. Others looking at violence in general might include any form of violence a 

woman has experienced, regardless of the perpetrator. For the purposes of this study we 

are strictly interested in intimate partner violence. Intimate partner violence was 

addressed on the PRAMS survey by asking two questions: 1) Intimate Partner Violence 

during Pregnancy (IPVP) was assessed by asking mothers, "During your most recent 

pregnancy, did your husband or partner push, hit, slap, kick, choke or physically hurt you 

in any other way?" 2) Intimate Partner Violence before Pregnancy (IPVB) was assessed 

by asking mothers, "In the 12 months before you got pregnant1 did your husband or 

partner push, hit, slap, kick, choke or physically hurt you in any other way?" 

Women less than 20 years old at the time of childbirth were not asked about 

abuse. Oregon law requires mandatory reporting of child abuse, including hitting a person 

less than 18 years old. Because PRAMS asks about IPV in the 12 months before 

pregnancy began, women less than 20 years old at the time of childbirth were not asked 

about IPV in order to minimize the risk of mandatory reporting. 

Variables derived from PRAMS 

Variables considered in the analysis were gathered from PRAMS and linked birth 

certificate data. Those that came from PRAMS included: pregnancy intention, income, 
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maternal smoking in the 3 months before pregnancy and maternal drinking during the last 

3 months of pregnancy. 

Pregnancy intention was assessed by asking the question: "Thinking back to just 

before you got pregnant, how did you feel about becoming pregnant? Answers of "I 

wanted to be pregnant sooner" and "I wanted to be pregnant then" were classified as 

being Intended. Those who responded "I wanted to be pregnant later" were classified as 

Mistimed and those responding "I didn't want to be pregnant then or at any time in the 

future" were classified as Unwanted. 

Self reported income and the number of people supported by this income in the 

year prior to becoming pregnant were used to calculate the Federal Poverty Level (FPL). 

The poverty thresholds were first developed in 1963-1964 by Mollie Orshansky of the 

Social Security Administration. Orshansky took the costs of the U.S. Department of 

Agriculture's economy food plan for families of three or more persons and multiplied the 

costs by a factor of three. She.followed slightly different procedures to calculate 

thresholds for families of one or two persons in order to allow for the relatively larger 

fixed costs that small family units face. A factor of three was used because the 

Department of Agriculture's Household Food Consumption Survey (1955) found that in 

families of three or greater, the average cost of all food used during the week was equal 

to about one third of their total income after taxes. In 1965, the U.S. Office of Economic 

Opportunity adopted the use of these thresholds as semi-official definitions of poverty. In 

1969, the U.S. Bureau ofthe Budget revised the poverty thresholds slightly and made 

them the official statistical definition of poverty (44). In this study, we use FPL as a 

measure of income because by taking into account the number of people within a 
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household we can better gauge the level of economic need a family faces. In terms of 

social-economic status it is important to take into account the number of people the 

income must support rather than taking the income dollar value as a proxy. 

Each agency that uses FPL as a measure of income varies in the way in which 

income is included in the calculations; some use only working income while others will 

include benefits. PRAMS asks that reported income include benefits such as T ANF and 

child support. The question stated by the PRAMS questionnaire is, "What is your family 

income, before deductions and taxes? Include ANY income or money you can use (for 

example, job, TANF [formerly AFDC], child support, etc.). Please give us your best 

guesses. All information will be kept private." The answers to this question are written in, 

meaning people can write in any amount and is then followed by check boxes for the 

person to indicate whether the income reported is weekly, monthly or yearly. A yearly 

income was then calculated for those who wrote in weekly or monthly incomes. PRAMS 

also asks women to check a box next to an yearly income range which accurately 

describes their household income. However, the written in value was used instead of the 

categorical responses because the FPL calculations are more accurate when calculated 

from one number rather than a range of numbers. 

The guidelines for the FPL income cut offs are changed annually, therefore 

specific calculations were applied to women giving birth in 2000 and 2001. For example 

in the year 2000 a family of three must have an income of less than $14,150 to be 

considered <100% FPL. In the year 2001 a family ofthree must have an income ofless 

than $14,630 to qualify as <100% FPL. For further examples ofFPL categories please 

see Figure 1. 
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Figure 1. Federal Poverty Level <100% dollar amount 
cut offs for 2000 and 2001 . ........ ,... 

For the purposes of this study, categories were formed based on benefit criteria 

for state assistance programs. People who are <1 00% FPL are eligible for full Oregon 

Health Plan (OHP) coverage and is the lowest category of the study. The second category 

was formed based on the Family Health Insurance Assistance Program (FHIAP) which 

extends subsidized assistance to families with <200% FPL ( 45); therefore the middle 

income category was 1 00-<200% FPL. Those remaining (>=200% FPL) were considered 

the referent category. 

Maternal smoking in the three months prior to pregnancy was broken down into 

no cigarettes reported or one or more cigarettes reported. Maternal drinking was assessed 

by attempting to identify habitual drinkers by using number of drinks reported per week 

as a proxy. To do this a dichotomous variable was created which indicated that the 

mother reported up to 6 drinks per week or 7 or more drinks per week. Habitual drinkers 

may represent a very different population of women. Habitual drinking was used instead 

of no drinking vs. some drinking because it is alcohol abuse that is most often associated 

with IPVP (8, 39, 46-47) 

Variables derived from Birth Certificates 

Data from birth certificates included: county of residence, maternal age and 

education, parity, marital status, maternal race/ethnicity. County of residence was used to 

determine whether the mother originated from an urban or rural community. Counties 
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with less than 60 people per square mile were classified as rural; all others were 

considered urban. Maternal age was calculated using the mother's birth date. Education 

was broken down into four categories: less than 12 years of education, 12 years of 

education, some college (13-15 years), and college graduate or greater (>=16 years). 

While many studies use a dichotomous variable to describe education, we thought 

particularly since our study population excludes women who were less than 20 years old, 

most of the population would have completed high school. However, there may be 

significant differences in women who go to college versus those who do not, and further 

that those who complete or go onto pursue higher degrees may comprise a very different 

population of women as well. Therefore; four categories were used to represent each of 

these potentially different populations. 

Parity was a dichotomous variable indicatillg that the pregnancy used in this 

analysis was a first birth for the mother or was not a first birth. Marital status was a 

dichotomous variable indicating whether the mother was married/separated or 

unmarried/divorced/annulled. Unfortunately birth certificate data do not distinguish 

between divorced and unmarried women or separated and married women despite the fact 

that there could be great differences between them. Maternal race/ethnicity covered non

Hispanic African American, non-Hispanic Asian/Pacific Islander, non-Hispanic 

American Indian/Alaska Native, Hispanic, and non-Hispanic White. 

The socio-demographic variables of interest in this study were income, maternal 

age, maternal education, maternal race/ethnicity and martial status. All other variables 

were included based on indication by previous studies that they may be confounders for 
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IPV. Year of birth (2000 or 2001) was also put into the final model to see whether results 

varied significantly by year. 

This analysis uses data collected from Oregon PRAMS for infants who were born 

in 2000 and 2001. Data was only collected through 11/4/01 instead of 12/31101 because 

the last two monthly cohorts were used to a pilot study for a CDC system survey. All data 

presented are weighted except as indicated. Surveys were sent out to 5175 women, 3895 

responded (unweighted responserate was 75.3%). Ofthose women who responded, 515 

were less than 20 years old and therefore were not asked the questions about abuse. An 

additional 53 women did not answer the questions about abuse and are not included in the 

analysis. A total number of 3327 women are included in analysis. 

Data analysis 

Data were analyzed using SPSS 11.5 (SPSS Inc. Chicago, IL) and SUDAAN 9.0 

(Research Triangle Institute, Research Triangle Park, NC) to accommodate the complex 

survey and design weight scheme. The prevalence of each variable of interest was 

calculated using SUDAAN 9.0. In order to evaluate possible bias caused by non

response, the prevalence of each variable was calculated for those women who skipped 

the questions about abuse (n =53). These results were compared to the population used in 

this analysis (n = 3327). Pearson's Chi square test was used to make a formal evaluation 

of the differences between women who did not answer the questions about abuse and 

those who did. This was done for each variable of interest and a p-value of<= 0.05 was 

considered significant. 

Associations between IPVB/IPVP and each variable were investigated first by 

using simple logistic regression; all variables with a p-value of>= 0.10 were then 
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considered in the multivariate model. Two multivariate models (one for IPVB and one for 

IPVP) were built using backward selection with all significant variables. Interactions 

were not included in the model building step as cell sizes were considered too small to 

yield enough power in analysis (n<10). The Hosmer and Lemeshow Goodness-of-Fit test 

statistic (48) was calculated to assess the fit of the model. Confounding was assessed 

based on the definition of as a change of greater than or equal to 10% of the odds ratio 

estimate. After each model was built year of birth was entered into the model to evaluate 

whether results varied by year. 

Additional analysis was conducted for the subpopulation of women who reported 

abuse during one or both of the time periods indicated using a generalized logit 

multinomial model. There were three outcome possibilities: Abuse Before Pregnancy 

Only (IPVB Only), and Abuse During Pregnancy Only (IPVP Only) and Abuse Both 

Before and During Pregnancy (IPV Both). Each category is exclusive 

Initial univariate multinomial analysis was conducted for all variables; a 

multivariate multinomial model was then built for all variables that had univariate t-test 

p-values <= 0.10. The Wald F-test did not evaluate each variable for each outcome 

separately, therefore individual t-test p-values were used instead of the F-test to 

determine significance of each variable. 
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RESULTS 

The survey respondents were, by design, a representative sample of Oregon 

birthing women except for the exclusion of women who were less than 20 years old. 

Demographics of the sample are indicated in Table 1. The racial/ethnic dispersion was 

33.1% white, 10.9% black, 11.1% American Indian/Alaska Native, 17.3% Asian Pacific 

Islander, and 27.5% Hispanic. Most respondents were married (69.1 %), at least 25 years 

old (67.2%), intended to become pregnant (59.1 %) and were residents of urban counties 

(80.0%). Slightly less than half(40.5%) reported incomes greater than 200% FPL and 

education levels were fairly evenly spread into approximate quartiles. These are the 

unweighted response demographics of the population. Table. 1 also includes the weighted 

values for each category. 

All 53 women who did not answer the questions about abuse skipped both 

questions all together. Analysis was conducted using chi-square test to test for significant 

differences for each characteristic between those who answered the questions about abuse 

and those who did not. All p-values were greater than 0.05. Therefore, women who did 

not respond to the questions about abuse were not significantly different from those who 

did answer the questions about abuse (data not shown here). 

The multivariate analysis is reported in terms of odds ratios. Since IPVB and 

IPVP both have a low prevalence, the odds ratios can be used to estimate the relative risk. 

Intimate partner violence before pregnancy 

Univariate logistic analysis revealed that income, maternal education, marital 

status, race/ethnicity, maternal age, pregnancy intention, urban/rural county, parity 
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maternal drinking and maternal smoking were significantly associated with abuse in the 

12 months prior to pregnancy at a level of p <= 0.10 (Table 2) and were included in the 

multivariate modeling. Birth year was not a significant factor in this model (p=0.73). 

Multivariate analysis by backwards selection (Table 4) showed that only income <100% 

FPL (compared to>= 200 FPL) and maternal smoking in the three months prior to 

pregnancy as significant predictors of abuse before pregnancy (HLp-value = 0.16). All 

other variables were not significantly associated and did not meet the definition of a 

confounder. Results for the multivariate model are reported in Table 4. 

In multivariate analysis, compared with women whose income was>= 200% 

FPL, women were more likely to report abuse if they fell beneath <100% FPL (OR 3.29; 

95% CI 1.44-7 .52). Those with 100%- <200% FPL were 2.02 (95% CI 0.87-4.71) times 

more likely to report abuse than those with>= 200% FPL. Smoking emerged as a 

significant confounder; women who smoked in the 3 months priorto pregnancy were 

7.63 (95% CI 4.05-14.37) times more likely to report abuse than those who did not report 

smoking (Table 4). 

Intimate partner violence during pregnancy 

Univariate logistic regression showed that FPL, maternal education, marital 

status, race-ethnicity, maternal age, parity, pregnancy intention, rural/urban county, and 

maternal smoking in the three months prior to pregnancy were significant at a level of<= 

0.10 (Table 3) and therefore these variables were used in the multivariate model. Again, 

year ofbirth was not a significant factor (p= 0.85). Following the backward selection 
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outlined above the final model included: income, maternal smoking and maternal 

education (HLp-value 0.12; Table 5). 

Compared to women with income >= 200% FPL, women with < 100% FPL were 

7.48 (95% CI 2.75-20.33) times likely to report abuse during pregnancy. Compared to the 

same referent, women with 100%- < 200% FPL were 3.66 (95% CI 1.31-1 0.23) times as 

likely to report abuse. Smoking before pregnancy was a significant confounder (p< 

0.0001), and women who smoked were more likely to have reported abuse during 

pregnancy (OR 6.31; 95% CI 2.93-13.56). While maternal education remained 

insignificant with regard to association with IPVP, the addition of this variable to the 

model caused a greater than 10% change in the odds ratio and was kept in the model due 

to this confounding effect. 

Prevalence of abuse before pregnancy and during pregnancy 

The overall reported prevalence of abuse was 3.9% (95% CI; 2.98-5.23) in the 12 

months prior to pregnancy and 2.5% (95% CI; 1. 79-3 .59) during pregnancy. It appears 

that pregnancy may be protective. 

Comparisons between timing of abuse around pregnancy 

Within the population of women who indicated they had been abused during one 

or both of the time periods 49.62% (n=77) had been abused during both time periods, 

41.46 (n=71) had experienced IPVB Only, and 8.92% (n=26) had experienced IPVP Only 

(Table 6). Comparisons made are exclusive; IPV Both vs. IPVB Only compares the 77 

women who indicated abuse in both time periods to the 71 women who indicated abuse 
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prior to pregnancy only. IPV Both vs. IPVP Only compares those 77 women who 

experienced abuse during both time periods to the 26 women who experienced abuse 

only during pregnancy. Similarly, IPVP Only vs. IPVB Only compares the 26 women 

who indicated they had been abused during pregnancy only to the 71 women who 

indicated they had experienced abuse prior to pregnancy only. Maternal drinking had cell 

sizes that were too small for analysis; therefore, this variable was dropped from the 

analysis. 

The univariate multinomial model showed that low income was significantly 

associated with experiencing IPV Both relative to IPVB Only or IPVP Only. Univarite 

multinomial analysis also indicated that Asian/Pacific Islander and Hispanic women were 

less likely to experience IPV Both rather than experiencing IPVB Only or IPVP Only. 

Those who were less than 25 years old at the time ·of delivery had greater odds. of 

experiencing IPV Both relative to experiencing IPVP Only. Being.unmarried or a non

smoker was associated with an increased risk of experiencing abuse IPVP Only relative 

to those who experienced IPVB Only. Non-smokers had low~r odds of experiencing IPV 

Both compared to women who experienced IPVB (Table 7). 

In the multivariate multinomial model income was not significantly associated 

with abuse for any of the three outcomes (Table 8). Socio-demographic characteristics 

were not significantly different between women who experienced IPV Both and women 

who experienced IPVB Only. Compared to women who experienced abuse during 

pregnancy only, women less than 25 years old at the time of delivery had odds of 

experiencing IPV Both 4.90 (95% CI 1.18-20.36) times those greater than 25 years old at 

the time of delivery. Unmarried and non-smoking women had decreased odds of 
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experiencing IPV Both (aOR 0.07; 95% CI 0.01-0.40, aOR 0.08; 95% CI 0.01-0.61) than 

IPVP Only. 

In a comparison of women who experienced abuse before pregnancy only vs. 

those who experienced abuse during pregnancy only, women who were unmarried (aOR 

14.94; 95% CI 3.01-74.14), non-smoking (aOR 6.11; 95% CI 1.35-27.73), or Hispanic 

(aOR 4.78; 95% CI 1.01-22.76) had higher odds of experiencing abuse during pregnancy. 

Women with less than a high school education had lower odds of experiencing abuse 

during pregnancy only (aOR 0.13; 95% CI 0.02-0.87) relative to experiencing abuse 

before pregnancy only. 
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CONCLUSIONS 

The first hypothesis of this study was that income was associated with IPVB and 

IPVP. The analysis revealed that income was independently associated with both IPVB 

and IPVP, though the magnitude of the association was higher for IPVP. Therefore the 

first hypothesis was found to be true. Abuse during pregnancy can lead to serious adverse 

health outcomes; impoverished women may have be more susceptible to this form of 

abuse and have fewer resources to fall back on. 

The second hypothesis of this study was that other characteristics would alter the 

association between income and IPVB. and IPVP. Maternal smoking in the three months 

prior to pregnancy was also an independent risk factor for both IPVB and IPVP. Maternal 

education affected the association between income and IPVP only but not the association 

between income and IPVB. While many of the commonly studied variables including, 

race, maternal age, etc, were significant in the univariate analysis, these variables were 

not independently associated with IPVB in the multivariate analysis. 

The third hypothesis of this study was to determine whether there are differences 

in the demographic characteristics of women who experience abuse only before 

pregnancy, only during pregnancy, or at both times. Direct comparison using a 

multinomial model showed that women abused only during pregnancy differed 

significantly in age, marital status, education, race and smoking status, from women 

abused at other times implying that this group of women is different from abused women 

in general. 
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DISCUSSION 

Neither smoking nor income is likely to have a causal relationship with IPVB or 

IPVP. It could be that income is a marker for other social, demographic and cultural 

influences. Similarly, smoking may be a marker for other social influences such as life 

stress. It is known that stress can trigger smoking and studies have shown that life stress 

has been associated with IPVB and IPVP ( 49, 50). This study is focused on socio

demographic factors, therefore direct associations between stressful life events and 

IPVB/IPVP were not examined. 

Maternal age and race-ethnicity 

In both multivariate logistic models it is very important to note those variables 

which are not associated with IPVB/IPVP, such as maternal age and race/ethnicity. While 

these variables were associated in a univariate analysis they drop out when other 

variables are introduced to the. multivariate model. The PRAMS survey did not include 

women under the age of 20 at the time of delivery. Therefore, it is possible that some age 

effect was missed. Given that many young mothers are either still in school or working 

low wage jobs, income could have diminished impact among young women. The 

exclusion of this group of women may bias our results, showing a greater effect than 

exists in the whole population of child bearing women. 

Race and ethnicity are over-sampled by the PRAMS survey specifically to 

increase out power to detect effects among these populations. The fact that race/ethnicity 

dropped out of the multivariate model make it likely that increased risks of IPVB/IPVP 
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are not due to cultural differences, but rather that poverty is the issue we should be more 

closely examining. 

Income 

This study found results that are different from other studies. Namely that income 

is the primary predictor of abuse around pregnancy in a multivariate model. There could 

be several contributing factors for why this is. First there are many studies that did not 

use multivariate modeling but presented the prevalence of abuse by income level (13, 30, 

32) or selected a limited population (31) such that the results may not be applicable to the 

general population. Several studies focused directly on low income populations; given the 

constrained variability of such a population income data were not collected or there was 

not enough variability in income to find a difference; this method would bias the results 

toward the null (8, 10, 41). One study included income in the multivariate model to 

control for the effect it might have had, however, the multivariate odds ratio was not 

reported as the association of interest was IPV and maternal complications (28). 

Maternal education 

Bohnet al. (14) set out to study the associations between socio-demographic 

variables and IPV and IPVP, however, their results differ from ours. Their results show 

that education is the most strongly associated characteristic for IPV and IPVP in the 

multivariate model. Income drops out of their model, however, differences in populations 

and in measurement methods may be the cause of the different results seen in this study. 

Data collection was conducted differently. Bohnet al. (14) conducted face-to-face 
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interviews instead of self-report survey, which as previously mentioned can result in an 

increase in abuse disclosure (7). Additionally, IPV in the Bohn study was defined as "has 

your partner ever hurt you" while this study limited the definition of IPV to the 12 

months prior to pregnancy (i.e., IPVB). Their study included women down to 15 years of 

age while we limited ours to at least 20 years. Inclusion of younger women could have 

cause the income variable to have less impact. This study used FPL to classify income 

while Bohn et al. just used monthly income. 

The analysis of this study were re-run using the same income and education (<12 

yrs; >= 12 yrs) categories as Bohn et al. yet our results did not change. There was some 

concern that by placing education into four categories we may have diminished power to 

show effects. Therefore the analysis was also re-run with the education variable placed 

into two categories (<16 yrs, >= 16 yrs). Again, this did not change our results . 

. To my knowledge this is the first study to use a multinomial analysis to compare 

socio-demographics of women abused during different time periods, therefore no direct 

comparison to other studies may be made. 

Measurement of IPV 

Differences in the measurement of income and ofiPV may also play a role in the 

differences seen. Several studies use method of payment (i.e., Medicaid) as a proxy for 

income (12, 30, 41 ). By using a proxy like Medicaid some resolution is lost. Also, there 

may be some differential misclassification issues. This might occur because some people 

who would qualify for Medicaid may not use it. This kind of misclassification would 
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place some low income people in the higher income bracket, which would diminish any 

income effect. 

Some studies conducted face-to-face interviews (8, 14, 30, 41), while others used 

questionnaires in doctor offices (31) and, like our study, others still used PRAMS which 

sends questionnaire to postpartum women at home (29). It has been shown that disclosure 

is higher in situations where women are asked directly about abuse (7). 

Poverty 

Poverty has long been associat~d with poor health. In this study our measure of 

poverty is one that is relative to the norms of our society. A large body ofliterature points 

toward inequality of income as being a better predictor of disparities in health. (51-53). 

Low income people have been assessed as having a poor self assessment of personal 

health (54-55) as well as having a lower perceived level of control over their lives (54). 

Illness can often lead to poverty by sheer cost of health care and as a result of being 

unable to work. Similarly, there is some debate about the direction of the association 

found between poverty and IPV/IPVP. It is plausible to imagine that poverty causes a 

great deal of stress which could manifest itself as violent behaviors. On the other hand it 

some may argue that behavioral tendencies toward violence could result in an 

impoverished status. On the part of the violent partner this may be due to defiance and an 

inability to move ahead in the work place, while on the part of the victim emotional scars 

as well as physical ones could impede economical gain. Some women may call in sick 

due to chronic depression or may not attempt to seek educational or employment 

advances due to lower self esteem caused by abuse. 
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Intimate partner violence before and during pregnancy 

Prevalence and associations 

Many studies imply that pregnancy is a special time of particular risk relative to 

all other times in life. This study's finding that the prevalence of abuse before pregnancy 

(3.9%) was higher than abuse during (2.5%) pregnancy is similar to the four previous 

PRAMS studies. This sample was relatively small and did not detect a statistically 

significant difference, but the two large multi-state PRAMS studies have detected a 

significant difference (12, 32). This implies that pregnancy is a protective factor for many 

women. In this study, the prevalence of abuse before pregnancy was lower than other 

studies have found when surveying the entire state population (3). This is likely due to 

the fact that while PRAMS is a population based survey, only a subpopulation of all 

women are sampled. PRAMS only reaches women who 1) became pregnant and 2) those 

who had pregnancies resulting in a live birth. 

Looking further into the differences between the populations of women abused 

before pregnancy vs. those abused during pregnancy, the univariate and multivariate 

analyses showed that the characteristics that were significantly associated with each 

outcome were the same for each model (i.e., smoking and income). The association 

between income and IPVP were of a higher magnitude than that for IPVB. Abuse during 

pregnancy may be even higher among low income women due to an increase in 

vulnerability. Pregnancy is a delicate time and the effect of poverty may be magnified 

when the stress of a pregnancy is added to the equation. The increased magnitude of the 

association between income and IPVP indicated that those who experience IPVP are a 

part of a special subpopulation of abused women. 
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Maternal education and financial independence 

Education was an important confounder in the IPVP model; it could be speculated 

that education plays a more important role with regard to IPVP because those women hit 

during pregnancy may find it harder to leave an abusive relationship due to a lack of 

empowerment. Financial independence may also be more important for women who are 

hit during pregnancy rather than before. Without economic resources it can be difficult to 

leave an abusive situation. When a woman becomes pregnant she is worried about her 

ability to support herself as well as her child. Without the extra burden of supporting a 

child women may find it easier to leave abusive situations prior to pregnancy; this 

difference may account for the difference in magnitude and strength of association 

between income and IPVB and IPVP (14). Without information on why abuse stops for 

some and not for others we are unable to make any concrete deductions from this. It is 

possible that some men stop abuse out of concern for the baby,_ if this is the case a 

woman's ability to leave the situation becomes less of a point of interest. 

Violent environments 

Lower income women may come from environments in which violence is more 

prevalent and generally normal to see and experience. Haukkala (28) found that lower 

income people had higher scores on the Cynical Distrust Scale which measures different 

kinds ofhostility. Work by Cunradi et al. (29) showed that neighborhood poverty was a 

strong indicator of both male to female and female to male intimate partner violence. 

This is interesting because income plays an important role in determining if abuse 
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occurred around pregnancy and yet is insignificant when looking differences between 

each time period. 

Timing of abuse 

By evaluating the differences between discrete groups of women within the 

population of abused women this study teased out subtle differences between the time 

periods surrounding pregnancy. Most interesting was that there were no significant 

differences between women who experienced abuse during both time periods and those 

who were abuse before pregnancy only. This is important because it appears that there is 

no specific difference that differentiates women who somehow get away from the abuse 

and those who don't. 

Marital status 

Significant differences .in a number of demographics emerged for women who 

only experienced abuse during pregnancy. Being unmarried was associated with 

increased risk of experiencing abuse during pregnancy relative to both before pregnancy 

only and before and during pregnancy. It could be that for women who have partners who 

are not fully invested in the relationship the pregnancy may be unwanted by the male 

partner and could trigger acts of hostility. 

Maternal age and education 

Being a young mother was associated with experiencing abuse during both time 

periods relative to only during pregnancy. This could be due to the fact that young 
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women have been shown to experience more abuse in general. Women with less than a 

high school degree were more likely to experience abuse before pregnancy only rather 

than abuse during pregnancy only. Significant differences in age and education level 

point towards empowerment as being an important factor in determining if abuse will 

occur during pregnancy. 

Maternal race-ethnicity 

Another interesting factor that emerged was that Hispanic women had 

significantly higher odds of experiencing abuse during pregnancy rather than before 

pregnancy. This finding is interesting and further studies should follow up on it; we could 

be detecting a difference in cultural norms regarding violence. 

Maternal smoking 

Oddly, being a non-smoker in the three months prior to pregnancy was associated 

with abuse only during pregnancy. I would suggest that this is an artifact of small sample 

size; many more women were non-smokers than smokers therefore this observation could 

be due to chance. 

Empowerment 

Overall, the sub-analysis of abused women implies that it may be interesting to 

look more closely at women who stay in abusive relationships vs. those who experience 

abuse once or twice and then leave. The fact that income is not significantly associated 

with any difference between abuse during each time period indicates that while poverty is 
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associated with abuse around pregnancy; other socio-demographic factors related to 

empowerment and social support such as martial status, age and education may be more 

important in determining the pattern of abuse. 

Limitations 

While PRAMS is a population based survey it is important to note that this survey 

only represents women who became pregnant and for whom that pregnancy resulted in a 

live birth. Therefore we are by definition excluded all miscarriages, elective abortions, 

still births etc., as well as all women of reproductive age who did not become pregnant 

during the study years. As such, we are excluding a population of women who 

experienced IPV, but who did not go on to have a child with the partner perpetrating the 

abuse. IPVB, therefore, may not be a good proxy for IPV in general. Additionally, this 

study is cross-sectional and therefore cannot be used to detect causality. This study does 

not seek to show a causal mechanism, instead, it is geared at describing the characteristics 

associated with women suffering from IPV around the time of pregnancy. Another 

problem that may arise with the study is that the nature of this survey leaves it prone to 

recall bias. Women are asked about events that may have occurred up to 25 months prior 

to the survey. Bias may also be introduced by selective reporting since these surveys are 

based on self-reported incidences. Some women may not feel comfortable answering 

these surveys, or since this is conducted at the home it is conceivable that a controlling 

partner may prevent the woman from disclosing information. 

There are some indications that information regarding the partner of the woman 

might be useful in predicting IPV and IPVP (56-57). This study was limited to those 
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primarily to information about the female partner. Additionally, this study is based on a 

survey which has a limited ability to measure some complicated aspects of people's lives 

and generate variables necessary to fully understand the relationships between these 

variables and IPVB or IPVP. Perhaps most important is that IPVB and IPVP status are 

based on one question apiece. We may be missing some cases by measuring abuse only 

measuring abuse once, a multi-measurement assessment tools would be more sensitive. 

Another limitation is age. We could only evaluate those women 20 years old or 

greater due to Oregon child abuse laws. This may leave out an important population and 

may make it difficult to discern any differences that may exist given the limitations 

placed on this measurement. Marital status is a problem being that it was categorized as 

"Married/Separated" or "Divorced/ Annulled/Single". In reality there may be vast 

differences between such categories as married and separated. A final limitation to our 

study is that IPVB was assessed by asking about a time period consisting of 12 months, 

with IPVP was addressed by asking about a 9 month time period. The difference in the 

two time frames may be why we notice·a decrease in the prevalence of abuse during 

pregnancy. IPV is often a repetitive act (58) therefore a 9 month time frame cannot be 

extrapolated to represent a 12 month time frame. 

Policy and Future Studies 

Future studies are needed to fully examine the possible differences that may 

differentiate women who are hit during pregnancy from other IPV victims. Given past 

findings (15) indicating that women who are hit during pregnancy are at increased risk of 

femicide and the findings of this study showing different magnitudes of association 
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between income and IPVB or IPVP, it would be interesting for future studies to 

specifically address whether or not this population of women is truly a unique one, and 

what role economic pressures play in the problem. To do this it would be beneficial to 

use a multi-state PRAMS sample to examine, using multivariate modeling, those women 

who are only hit during pregnancy. Additionally, interaction effects may prove to be 

enlightening particularly with regard to race/ethnicity and income. Studies have found 

that while black Americans show an increase in health status as income increases, the 

effect is not as dramatic as it is among white Americans (59, 60). It is possible that there 

could be a similar interaction in this case. 

PRAMS is working on becoming a longitudinal study in which the same mothers 

who were sampled postpartum will be followed for several years. With the addition of 

this portion of PRAMS it will be possible to examine with greater clarity the pattern of 

abuse. However, it will be important that we include questions regarding the partner. 

Without knowing if the partner stays consistent or changes we cannot say anything about 

whether or not these women are leaving abusive relationships. Additional demographic 

information about the partner could also be important for this analysis. It would be 

interesting to use PRAMS-2 to look at trends in income and abuse. It may be that those 

women who escape abusive situations increase their economic standing while those who 

continue or begin abuse decrease their economic situation. More likely is that women of 

low income will be more likely to report constant abuse, while income will not be an 

important predictor of sporadic or one time only abuse. Additionally, it would be 

important to add more items characterizing the severity, frequency, and type of abuse, as 

well as items about factors that may empower women to end an abusive relationship. 
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The current public health message is that all women are at risk for abuse. This 

study supports that message in that there are women across each demographic who report 

abuse both before and during pregnancy. However, this study also clearly shows that low 

income women are much more likely to report abuse than those of relatively higher 

income. The discrepancy between the public health message and what is found in the 

literature is reasonable. It would be a disservice to focus all of our efforts on one 

particular economic population. We cannot say that because the literature has found 

poorer women to be a higher risk of abuse we should focus exclusively on that 

population. Instead we should use this information as a method of directing the relative 

allocation of funds and efforts. More effort should be placed on reaching out to lower 

income women, who do not have the same resources as others may. Prevention 

campaigns, counseling services, and women's shelters should be placed in areas aimed at 

those most at risk. Additionally, efforts should be made to reduce community poverty. 

Currently many people are bombarded with violent images via the media as well as at. 

home. Policies that foster employment opportunities, school funding, parks, libraries and 

other public institutions could be a useful prevention strategy. 
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Table 1. Po12ulation Characteristics 
Characteristic n Unweighted % Weighted% 

Total 3327 

IPVB 
Yes 148 2.9 4.0 

No 3179 95.6 96.0 

IPVP 
Yes 97 4.4 2.5 

No 3230 94.1 97.5 
Income§ 

< 100% FPL 676 20.1 16.2 

100%-< 200% FPL 899 26.9 28.3 

>= 200% FPL 1364 40.5 55.5 

Maternal Education 
< 12 years 748 22.5 16.3 

12 years 1005 30.1 32.4 

13-15 years 769 23.1 25.0 

> = 16 years 805 24.2 26.4 

Marital Status 
Married/Separated 2292 69.1 76.6 

Not Married/Divorced/ Annulled 1035 30.9 23.4 

Race-Ethnicity of Mother 
Non-Hispanic White 1100 33.1 75.8 

Non-Hispanic Black 367 10.9 1.9 

Non-Hispanic American Indian! Alaska Native 369 11.1 1.4 

Non-Hispanic Asian/Pacific Islander 572 17.3 5.2 

Hispanic 919 27.5 15.7 

Maternal Age at Birth 
20-24 1100 32.8 32.8 

>24 2227 67.2 67.3 

Parity 
1st Child 1224 36.9 36.4 

Not 1st Child 2103 63.1 63.62 

Pregnancy Intention 
Intended 1987 59.1 63.4 

Unintended 336 10.0 8.7 

Mistimed 947 28.2 25.8 

Urban/Rural 
Urban 2661 80.0 77.5 

Rural 666 20.0 22.5 

Maternal Smokingll 
Yes 664 19.8 22.4 

No 2641 78.5 77.6 

Maternal Drinking11 

> 6 drinks I week 63 1.9 2.7 

0-6 drinks I week 3213 95.1 94.4 

Unweighted number of respondents. 
§ Based on annual family income before pregnancy. 
II Maternal smoking in three months prior to pregnancy. 
~Maternal drinking > 6 drinks/week in three months prior to pregnancy. 
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Table 2. Weighted 2revalence ofiPVB and univariate analysis. 

Characteristic n Sample IPVB OR(95% CI) p-value 
(%)t (%)t 

Total 3327 
Income§ 

< 100% FPL 676 16.17 9.13 5.42 (2.37-12.41) 0.0001 
100%- < 200% FPL 899 28.34 4.82 2.73 (1.19-6.25) 0.0173 
>=200%FPL 1364 55.49 1.82 Referent 
Maternal Education 
< 12 years 748 16.31 6.40 Referent 
12 years 1005 32.35 5.01 0.77 (0.36-1.65) 0.5046 
13-15 years 769 24.95 3.42 0.52 (0.22-1.22) 0.1321 
> =16 years 805 26.38 1.65 0.25 (0.08-0.73) 0.0116 
Marital Status 
Married/Separated 2292 76.62 2.91 0.38 (0.21-0.69) 0.0016 
Not Married/Divorced/ Annulled 1035 23.38 7.36 Referent 
Race-Ethnicity of Mother 
Non-Hispanic White 1100 75.78 3.98 Referent 
Non-Hispanic Black 367 1.88 6.91 1.79 (1.02-3.15) 0.0438 
Non. Hispanic American Indian/ Alaska Native 369 1.44 9.46 2.52 (1.49-4.26) 0.0006 
Non-Hispanic Asian/Pacific Islander 572 5.21 1.62 0.40 (0.17 -0.92) 0.0303 
Hispanic 919 15.68 3.71 0.93 (0.55-1.56) 0.7736 
Maternal Age at Birth 
20-24 1100 32.75 6.65 2.63 (1.44-4.81) 0.0017 
>24 2227 67.25 2.64 Referent 
Parity 
1st Child 1224 36.38 2.46 0.50 (0.25-1.00) 0.0512 
Not 1st Child 2103 63.62 4.81 Referent 
Pregnancy Intention 
Intended 1987 63.4 2.84 Referent 
Unintended 336 8.7 9.13 3.44 (1.53-7.72) 0.0027 
Mistimed 947 25.8 4.58 1.65 (0.82-3 .31) 0.1632 
Urban/Rural 
Urban 2661 77.46 3.28 Referent 
Rural 666 22.54 6.27 1.98 (1.04-3.76) 0.0376 
Maternal Smoking II 
Yes 664 22.37 11.84 7.86 (4.27-14.47) <0.0001 
No 2641 77.63 1.68 Referent 
Maternal Drinking '11 

Yes 63 2.70 9.95 2.87 (0.84-9.76) 0.0913 
No 3213 3213 3.71 Referent 
Year of Birth 
2000 1779 53.51 3.77 0.90 (0.49-1.64) 0.7316 
2001 1548 46.49 4.17 Referent 
Unweighted number of respondents. 

t Weighted percentage. 
§Based on annual family income before pregnancy. 
II Maternal smoking in three months prior to pregnancy. 
1 Maternal drinking> 6 drinks/week in three months prior to pregnancy. 
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Table 3. Weighted Prevalence IPVP and Univariate Odds Ratios 

* Sample IPVP Characteristic n OR (95% CI) p-value 
(%)t (%)t 

Total 3327 
Income* 
< 100%FPL 676 16.17 6.85 9.70 (3.51-26.84) <0.0001 
I 00%-< 200% FPL 899 28.34 3.18 4.34 (1.51-12.41) 0.0063 
>= 200%FPL 1364 55.49 0.75 Referent 
Maternal Education 
< 12 years 748 16.31 2.98 Referent 
12 years 1005 32.35 3.77 1.27 (0.48-3.35) 0.6226 
13-15 years 769 24.95 2.37 0.79 (0.27-2.34) 0.6681 
>= 16 years 805 26.38 0.91 0.30 (0.07-1.31) 0.1094 
Marital Status 
Married/Separated 2292 76.62 1.51 0.24 (0.12-0.51) 0.0002 
Not Married/Divorced/ Annulled 1035 23.38 5.91 Referent 
Race-Ethnicity of Mother 
Non-Hispanic White 1100 75.78 2.46 Referent 
Non-Hispanic Black 367 1.88 5.25 2.20 (1.12-4.31) 0.0221 
Non-Hispanic American Indian/ Alaska Native 369 1.44 4.66 1.94 (0.97-3.86) 0.0609 
Non-Hispanic Asian/Pacific Islander 572 5.21 0.96 0.39 (0.14-1.06) 0.0656 
Hispariic 919 15.68 2.92 1.19 (0.64-2.21) 0.5778 
Maternal Age at Birth (years) 
20-24 1100 32.75 4.66 3.20 (1.54-6.62) 0.0018 
>24 2227 67.25 1.51 Referent 
Parity 
1st Child 1224 36.38 1.56 0.49 (0.22-1.1 0) 0.0847 
Not 1st Child 2103 63.62 3.10 Referent 
Pregnancy Intention 
Intended 1987 63.40 1.40 Referent 
Unwarrted 336 8.70 5.59 4.17 (1.48-11.78) 0.0070 
Mistimed 947 25.80 3.92 2.88 (1.25-6.64) 0.0133 
Urban/Rural 
Urban 2661 77.46 1.96 Referent 
Rural 
Maternal Smoking II 

666 22.54 4.53 2.38 (1.11-5.08) 0.0253 

Yes 664 22.37 7.06 6.13 (2.97-12.63) <0.0001 
No 2641 77.63 1.22 Referent 
Maternal Drinking~ 
> 6 drinks I week 63 2.70 5.83 2.42 (0.56-1 0.49) 0.2368 
0-6 drinks I week 1323 94.40 2.49 Referent 
Year of Birth 
2000 1779 53.51 2.62 1.07 (0.51-2.25) 0.8542 
2001 1548 46.49 2.45 Referent 0.8542 

Unweighted number of respondents. 
t Weighted percentage. 
§ Based on annual family income before pregnancy. 
II Maternal smoking in three months prior to pregnancy. 

'II Maternal drinking > 6 drinks/week in three months prior to pregnancy. 
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Table 4. Multivariate Model for IPVB 
Variable Odds Ratio (95% Cl) Overall P-value 

Income 
. 0.0189 

<100 FPL 3.29 (1.44-7.52) 

100%-< 200% FPL 2.02 (0.87-4.71) 

>= 200%FPL Referent 

Maternal Smoking 
t <0.0001 

Yes 7.63 (4.05-14.37) 

No Referent 
HL Goodness-of-Fit Test p-value = 0.16 
• Based on annual family income in year prior to pregnancy. 
t Maternal smoking in the three months prior to pregnancy. 

Table 5. Multivariate Model for IPVP 
Variables Odds Ratio (95% Cl) Overall P-value 

Income 
< 100%FPL 
1 00%-< 200% FPL 
>=200% FPL 

Maternal Smoking t 
Yes 
No 

7.48 (2.75-20.33) 
3.66 (1.31-10.23) 

Referent 

6.31 (2.93-13 .56) 
Referent 

0.0004 

< 0.0001 

Mother's Education 0.5608 

< 12 yrs Referent 

12 yrs 2.33 (0.70-7.74) 

13-15yrs 2.27 (0.57 -9 .08) 

> = 16yrs 2.42 (0.46-12.81) 

HL Goodness-of-Fit Test p-value = 0.12 
• Based on annual family income in year prior to pregnancy. 
t Maternal smoking in the three months prior to pregnancy. 
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Table 6. Characteristics of abused women 
Any Abuse: Any Abuse: IPV Both: IPVB Only: IPVP Only: 

Characteristic 
. o;o+ N' (%)t n' (%)+ n' (%)+ n 

Total 174 100% 71 (49.62) 77 (41.46) 26 (8.92) 
Income§ 

< 100% 60 37.59 25 (48.59) 25 (26.86) 10 (30.51) 
100%-200% 57 34.13 22 (40.30) 28 (30.10) 7(21.13) 
>200% 36 28.28 13 (11.11) 17 (43.04) 6 (48.36) 
Maternal Education 
< 12 years 43 25.02 15 (18.54) 21 (35.69) 7 (22.68) 
12 years 77 40.19 34 (51.04) 31 (29.05) 12 (31.58) 
13-15 years 36 21.10 17 (24.56) 14 (18.02) 5 (16.09) 
> = 16 years 18 12.70 5 (5.86) 11 (17.24) 2 (29.64) 
Marital Status 
Married/Separated 105 46.28 22 (49.22) 39 (65.25) 8 (25.14) 
Not 
Married/Divorced/ Annulled 69 53.72 49 (50.78) 39 (34.75) 18 (74.86) 
Race-Ethnicity of Mother 
White+ 31 3.72 25 (80.53) 22 (71.48) 4 (34.04) 
African American+ 11 2.63 13 (3.14) 12 (3.48) 6 (8.12) 
American Indian/ Alaska Native+ 36 3.33 15 (2.75) 19 (4.30) 2 (2.06) 
Asian/Pacific Islander+ 45 17.68 2 (0.94) 6 (3.56) 3 (7.77) 
Hispanic 51 72.63 16 (12.64) 18 (17.18) 11 (48.02) 
Maternal Age at Birth 
<25 87 52.78 39 (65.70) 36 (42.43) 12 (28.99) 
>24 87 47.22 32 (34.30) 41 (57.57) 14 (71.01) 
Parity 
lst Child 47 25.36 16 (16.77) 20 (29.69) 11 (52.97) 
Not 1st Child 127 74.64 55 (83.23) 57 (70.31) 15 (47.03) 
Pregnancy Intention 
Intended 66 33.05 26 (37.32) 28 (59.53) 13 (36.79) 
Unint~nded 37 20.24 13 (21.76) 21 (20.08) 3 (12.89) 
Mistimed 67 46.71 30 (40.92) 27 (20.39) 9 (50.31) 
Urban/Rural 
Urban 58 36.09 43 (59.52) 52 (69.79) 21 (61.00) 
Rural 116 63.91 
Maternal Smokingll 

28 (40.48) 25 (30.21) 5 (39.00) 

Yes 83 37.37 41 (70.40) 40 (62.92) 8 (16.12) 
No 89 62.63 30 (29.60) 36 (37.08) 17 (83.88) 
Maternal Drinking~ 
Yes 9 6.45 7 (7.38) 2 (6.77) 0 (0.00) 
No 162 93.55 63 (92.62) 73 (93.23) 26 (100.00) 
Unweighted number of respondents. 

t Weighted percentage. 
§ Based on annual family income before pregnancy. 
t Non-Hispanic 
II Maternal smoking in three months prior to pregnancy. 
1 Maternal drinking > 6 drinks/week in three months prior to pregnancy. 
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Table 7. Univariate Model: Timing of Abuse around Pregnancy 

IPVPOnly 
IPV Both vs. vs. IPVB IPV Both vs. 

IPVB Only Only IPVPOnly Overall 
Characteristic {Referent} ~-value {Referent} ~-value {Referent} ~-value ~-value 

Income 0.1130 
< 100% FPL 7.01 0.0197 1.01 0.9904 6.93 0.0433 

( 1.36-35.98) (0.17-6.02) (1.06-45.33) 
100%-< 200% FPL 5.19 0.0472 0.62 0.6089 8.30 0.0328 

( 1.02-26.35) (0.10-3.79) (1.19-57.95) 

>= 200% FPL Referent Referent Referent 

Maternal Education 0.5416 
< 12 years 1.53 0.7158 0.37 0.4120 4.14 0.3103 

(0.16-15.01) (0.03-3.99) (0.27-64.24) 
12 years 5.17 0.1386 0.63 0.7011 8.18 0.1124 

(0.59-45.50) (0.06-6.57) (0.61-109.56) 
13-15 years 4.01 0.2366 0.52 0.6073 7.72 0.1444 

(0.40-40.01) (0.04-6.33) (0.50-120.22) 

> = 16 years Referent Referent Referent 

Marital Status 0.0504 
Married/Separated 1.94 0.2756 5.59 0.0145 0.35 0.1225 

(0.59-6.36) (1.41-22.23) (0.09-1.33) 
Not Married Referent Referent Referent 
/Divorced/ Annulled 

Race-Ethnicity 0.0928 
African Americant 0.80 0.6720 4.90 0.1052 0.16 0.0607 

(0.28 -2.25) (0.72-33.44) (0.02-1.08) 
Asian/Pacific Islandert 0.23 0.0933 4.59 0.1677 0.05 0.0141 

(0.04-1.28) (0.53-39.92) (0.00-0.55) 
American Indian/ 0.57 0.2450 1.01 0.9955 0.57 0.5929 
Alaska Nativet (0.22-1.4 7) (0.12-8.25) (0.07-4.58) 
Hispanic 0.65 0.4043 5.87 0.0620 0.11 0.0195 

(0.24-1. 78) (0.91-37.65) (0.02-0. 70) 

Whitet Referent Referent 

Maternal Age at Birth 0.5787 
20-24 2.60 0.1127 0.55 Q.3862 4.69 0.0220 

(0.80-8.46) (0.15-2.11) (1.25-17.62) 

>24 Referent Referent Referent 

Pregnancy Intention 0.3680 
Mistimed 3.20 0.0921 3.99 0.0913 0.80 0.5513 

(0.83-12.40) (0.80-19.92) (0.16-3.94) 
Unwanted 1.73 0.4838 1.04 0.9630 1.66 0.7857 

(0.37-8.0 I) (0.21-5.21) (0.31-8. 90) 

Intended Referent Referent Referent 

Urban/Rural 0.7731 
Urban 1.57 0.4842 1.48 0.6675 1.06 0.9436 

(0.44-5.57) ( 0.25-8. 75) (0.19-5. 90) 

Rural Referent Referent Referent 

Maternal Smokingt 0.0006 

Yes Referent Referent Referent 
No 0.71 0.5718 8.83 0.0016 0.08 0.0002 

(0.22-2.30) (2.29-34.09) (0.02-0.31) 
1 Non-Hispanic 
t Maternal smoking in the three months prior to pregnancy. 
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Table 8. Multivariate Multinomial Timing of Abuse Analysis 

IPV Both IPVP Only IPV Both 
vs. IPVB vs. IPVB vs. IPVP 

Only Only Only Overall 
Characteristic (Referent) [!-value {Referent} [!-value (Referent) [!-value [!-value 

Income 
. 

0.2905 
<100% FPL 4.00 0.1296 1.59 0.5767 2.52 0.3451 

(0.67-24.03) (0.31-8.00) (0.37-17.24) 
100% - < 200% FPL 4.88 0.0687 0.84 0.8177 5.83 0.0643 

(0.89-26.86) (0.18-3.82) (0.90-37.76) 
>= 200%FPL Referent Referent Referent 
Education 0.1206 
< 12 yrs 0.35 0.3303 0.13 0.0358 2.79 0.3903 

(0.04-2.90) (0.02-0.87) (0.21-28.90) 
12 yrs 3.11 0.2385 0.85 0.8354 3.68 0.1549 

(0.47-20.54) (0.17 -4.10) (0.61-22.13) 
13-15 yrs 2.61 0.3619 0.44 0.3633 5.88 0.0738 

(0.33-20.45) (0.08-2.56) (0.84-41.04) 
>= 16 yrs Referent Referent 

Marital Status 0.0034. 
Unmarried 1.20 0.8336 14.94 0.0009 0.08 0.0151 

(0.21-6.73) (3.01-74.14) (0.0 1-0.61) 
Married Referent Referent Referent 

Race/Ethnicity 0.1201 
African American+ 0.41 0.3562 1.51 0.6778 0.27 0.2058 

(0.06-2.76) (0.22-1 0.50) (0.04-2.06) 
Asian/Pacific 0.36 0.3108 3.62 0.2816 0.10 0.1194 
Islander+ (0.05-2.59) (0.35-37.63) (0.0 1-1.82) 
American Indian 0.42 0.3253 0.37 0.3667 1.15 0.9069 
I Alaska Native+ (0.08-2.3.5) (0.04-3.22) (0.12-11.28) 
Hispanic 1.15 0.8633 4.78 0.0492 0.24 0.0769 

(0.22-5.93) (1.01-22.76) (0.05-1.17) 
Whitel Referent Referent 
Maternal Age 0.0913 
20-24 2.16 0.1961 0.44 0.1937 4.90 0.0288 

(0.67-6.97) (0.13-1.52) ( 1.18-20.36) 

>24 Referent Referent Referent 

Maternal Smoking t 0.0079 

Yes Referent Referent Referent 
0.41 0.295 6.11 0.0189 0.07 0.0032 

No (0.08-2.18) (1.35-27.73) (0.0 1-0.40) 
Based on annual family income in year prior to pregnancy. 

I Non-Hispanic 
t Maternal smoking in the three months prior to pregnancy. 

43 



References 

1. Plichta S. Violence, health and the use of health services. In Falik M, Collins, K 

(Eds.), Women's health: The Commonwealth Fund survey {pp. 237-272). 1997 

2. Tjaden P, Thoennes N. Full report of the prevalence, incidence, and consequences 

of violence against women. Washington, DC: National Institute of Justice, 

Centers for Disease Control and Prevention; 2000. 

3. Glick B, Johnson S, Pham S. 1998 Oregon domestic violence needs assessment: 

A report to the Oregon governor's council on domestic violence. Oregon Health 

Division and Multnomah County Health Department, Portland (OR), 1999. 

4. Kashani JH, Daniel AE, Dandoy AC, Holcomb WR. Family violence: impact on 

children. J Am A cad Child Adoclesc Psychiatry. 1992;31: 181-189. 

5. Saunders DG, Hamberg K, Hovey M. Indicators of women abuse based on a chart 

review at a family practice center. Arch Fam Med. 1993;2:557-543. 

6. Gleason WJ. Mental disorders in battered women: an empirical study. Violence 

Viet. 1993;8:53-68. 

7. Gazmararian JA, Lazorick S, Spitz AM, Ballard TJ, Saltzman LE. Prevalence of 

violence against pregnancy women. JAMA. 1996;275:1915-1920. 

8. Berenson AB, Stiglich NJ, Wilkinson GS, Anderson GD. Drug abuse and other 

risk factors for physical abuse in pregnancy among non-Hispanic, black, and 

Hispanic women. Am J Obstet Gynecol. 1991;164:1491-1499. 

9. Gelles RJ. The violent home: a study of physical aggression between husbands 

and wives. Beverly Hills, CA: Sage; 1974. 

10. Smikle CB, Sorem KA, Satin AJ, Hankins GD. Physical and sexual abuse in a 

middle-class obstetric population. Southern Medical Association. 1996. 

http://www .sma.org/smj/96oct9 .htm 

Accessed August, 2005 

11. Webster J, Sweett S, Stolz TA. Domestic violence in pregnancy. The Med J 

Aust1994; 161:466-470. 

12. Saltzman LE, Johnson CH, Gilbert BC, Goodwin MM. Physical abuse around the 

time of pregnancy: an examination of prevalence and risk factors in 16 states. 

Matern Child Health J. 2003;7:31-43. 

44 



13. Martin SL, Mackie L, Kupper LL, Buescher PA, Moracco KE. Physical abuse of 
women before, during and after pregnancy. JAMA. 2001 ;285: 1581-1584. 

14. Bohn DK, Tebben JG, Campbell JC. Influences of income, education, age, and 
ethnicity on physical abuse before and during pregnancy, JOGNN. 2004;33:561-
571. 

15. McFarlane J, Campbell JC, Sharps P, Watson K. Abuse during pregnancy and 
femicide: urgent implications for women's health. Obstet Gynecol. 2002;100:27-
36. 

16. Bohn DK. Domestic violence and pregnancy: implications for practice. J Nurse 
Midwifery. 1990;35:86-98. 

17. Bullock L, McFarlane J. The birth-weight/battering connection. Am J Nurs. 
1989;89: 1153-1155. 

18. Chez RA. Woman battering. Am J Obstet Gynecol. 1988;158:1-4. 

19. Connolly A, Katz VL, Bash KL, McMahon MJ, Hansen WF. Trauma and 
pregnancy. Am J Perinatol. 1997;14:331-336. 

20. Helton AS, Snodgrass FG. Battering during pregnancy: intervention strategies. 
Birth. 1987;14:142-147. 

21. Murphy CC, Schei B, Myhr TL, Du Mont J. Abuse: a risk factor for low birth 
weight? A systematic review and meta-analysis. Canad Med Assoc. 
2001; 164:1567-1572. 

22. Pak LL, Reece EA, Chan L. Is adverse pregnancy outcome predictable after blunt 
abdominal trauma? Am J Obstet Gynecol. 1998;173:381-387. 

23. Williams JK, McClain L, Rosemurgy AS, & Colorado NM. Evaluation ofblunt 
abdominal trauma in the third trimester of pregnancy: maternal and fetal 
considerations. Obstet Gynecol. 1990;75:33-37. 

24. Janssen PA, Holt VL, Sugg NK, Emanuel I, Critchlow CM, Henderson AD. 
Intimate partner violence and adverse pregnancy outcomes: a population-based 
study. Am J Obstet Gynecol. 2003;188:1341-1347. 

25. Backlund E, Sorlie PD, Johnson NJ. The shape and relationship between income 
and mortality in the United States: evidence from the national longitudinal 
mortality study. Ann Epidemiol. 1996;6: 12-20. 

26. Haukkala A. Socioeconomic differences in measures of hostility. Ann N Y Acad 
Sci.1999;896 :448-450. 

45 



27. Greenglass ER, Julkunen J. Construct validity and sex difference in Cook-Medly 
Hostility. Pers. Individ. Diff. 1989; 10:209-218. 

28. Cokkinides VE, Coker AL, Sanderson M, Addy C, Bethea L. Physical violence 
during pregnancy: maternal complications and birth outcomes. Obstet Gynecol. 
1999;93 :661-666. 

29. Cunradi CB, Caetano R, Clark C, Schafer J. Neighborhood poverty as a predictor 
of intimate partner violence among white, black and Hispanic couples in the 
United States: a multilevel analysis. Ann Epidemiol. 2000; 10:297-308. 

30. Hillard PJ. Physical abuse in pregnancy. Obstet Gynecol. 1985;66: 185-90. 

31. Malcoe LH, Duran BM, Montgomery JM, Socioeconomic disparities in intimate 
partner violence against Native American Women: a cross-sectional study. BMC 
Med. 2004;2:1741-1755. 

32. Goodwin MM, Gazmararian JA, Johnson CH, Gilbert BC, Saltzman LE. 
· Pregnancy intendedness and physical abuse around the time of pregnancy: 

findings from the pregnancy risk assessment monitoring system, 1996-1997. 
Matern Child Health J. 2000;4:85-92. 

33. Cokkinides VE, Coker AL. Experiencing physical violence during pregnancy: 
prevalence and correlates. Fam Community Health. 1998;20:19-38. 

34. Dietz PM, Gazmararian JA, Goodwin M, Bruce FC, Johnson CH, Rochat R. 
Delayed entry into prenatal care: effect of physical violence. Obstet Gynecol. 
1997;90:221-224. 

35. Campbell JC, Oliver CE, Bullock LF. The dynamics of battering during 
pregnancy: women's explanations of why. In Campbell, JC (Ed.), Empowering 
survivors of abuse (pp. 81-89). Thousand Oaks CA Sage.1998 

36. Seguin RE. Domestic violence in pregnancy: A survey of obstetrical patients at 
the UAMS Department of Obstetrics & Gynecology clinics. J Ark Med Soc. 
1998;95: 187-189. 

37. Gazmarian JA, Adams MM, Satlzman LE, Johnson CH, Bruce C, Marks JS, 
Zahniser SC. The relationship between pregnancy intendedness and physical 
violence in mothers of newborns. Obstet Gynecol. 1995;85:1031-1038. 

38. Parker B, McFarlane J, Soeken K. Abuse during pregnancy: effects on maternal 
complications and birth weight in adult and teenage women. Obstet Gynecol. 
1994;84:323-328. 

46 



39. Amaro H, Fried LE, Cabral H, Zuckerman B. Violence during pregnancy and 
substance use. Am J Public Health. 1990;80:575-579. 

40. Muharjarine N, D' Arcy C. Physical abuse during pregnancy: prevalence and risk 
factors. Can Med As soc J. 1999; 160:1007-1011. 

41. Berenson AB, Wiemann CM, Wilkinson GS, Jones WA, Anderson GD. Perinatal 
morbidity associated with violence experienced by pregnant women. Am J Obstet 
Gynecol. 1994; 170:1760-1766. 

42. Wenzel SL, Tucker JS, Elliot MN, Marshall GN, Williamson SL. Physical 
violence against impoverished women: a longitudinal analysis of risk and 
protecitive factors. Womens Health Issues. 2004;14:144-154. 

43. Department of Human Services, Health Services. Oregon PRAMS First Year 
Report, 1998-99. Portland, Oregon: Office of Family Health; 2000. At: 
http://oregon.gov/DHS/ph/pnh/prams/9899/ar9899.shtml. 
Accessed October 29, 2005. 

44. United States Department of Health and Human Services. Frequently asked 
questions about federal poverty level. 
http://aspe.hhs.gov/poverty/faq.shtml#developed. Accessed April29, 2006. 

45. Department of Human Services, Health Services. The Oregon Health Plan: A 
historical overview. Portland, Oregon: Office of Medical Assistance Programs; 
2004. At: 
http://www.oregon.gov/DHS/healthplan/data_pubs/ohpoverview0204.pdf 
Accessed August 5, 1995. 

46. Martin SL, Clark KA, Lynch SR, Kupper LL. Violence in the lives of pregnant 
teenaged women: associations with multiple substance use. Am J Drug Alcohol 
Abuse. 1999;25:425-440. 

47. Martin SL, English KT, Clark KA, Cilenti D, Kupper LL. Violence and substance 
use among north Carolina pregnant women. Am J Public Health. 1996;86:991-
998. 

48. Hosmer DW, Lemeshow S. Applied Logistic Regression. Second Ed. New York: 
John Wiley & Sons, Inc; 2000. 

49. Moseson B. Intimate partner violence during pregnancy: risk factors from the 
Oregon Pregnancy Risk Assessment Monitoring System. Portland Oregon: 
Oregon Health and Science University; 2004. 

47 



50. Martin SL, Griffin JM, Kupper LL, Petersen R, Beck-Warden M, Buescher P A. 
Stressful life events and physical abuse among pregnant women in North 
Carolina. Matern Child Health J. 2001;5:145-52. 

51. World Development Report 2000/2001: attacking poverty. World Bank. Oxford: 
Oxford University Press 2000. 

52. Lachner K, Pamuk E, Maku D, Kennedy BP, Kawachi I. State-level income 
inequality and individual mortality risk: a prospective, multilevel study. Am J 
Public Health. 2001 ;91 :385-391. 

53. Muller A. Education, income inequality and mortality: a multiple regression 
analysis. BMJ. 2002;324:23-25. 

54. Tay JB, Kelleher CC, Hope A, Barry M, Gabhainn SN, Sixsmith J. Influence of 
sociodemographic and neighbourhood factors on self rated health and quality of 
life in rural communities: findings from the argriproject in the Republic of 
Ireland. J Epidemiol Community Health. 2004;58:904-911. 

55. Hildebrant E, Kelber ST. Perceptions ofhealth and well being among women in a 
work-based welfare program. Public Health Nursing, 2005;22:506-514 

56. Gavazzi SM, Julian TW, McKenry PC. Utilization ofthe brief symptom inventory 
to discriminate between violent and nonviolent relationship partners. Psychol 
Rep. 1996;79:1047-1056. 

57. Lee WV, Weinstein SP. How far have we come? A critical review of the research 
on men who batter. Recent Dev Alcohol. 1997;13:337-356. 

58. Roy M. A current survey of 150 cases. In: Roy M, editor. Battered women: a 
psychological study. New York: Van Nostrand Reinhold Company; 1977. p. 25-
44. 

59. Farmer MM, Ferraro KF. Are racial disparities in health conditional on 
socioeconomic status? Soc Sci Med. 2005;60:191-204. 

60. Kreiger N, Rowley D, Herman A, Avery B, Phillips M. Racism, sexism, and 
social class: implications for studies ofhealth, disease, and well-being. Am J Prev 
Med. 1993;9:82-122. 

48 



APPENDIX A: PRAMS METHODOLOGY 
Overall Methodology 

The sequence of events used to collect data for PRAMS is as follows: 

1. Preletter: A letter is sent as an introduction to PRAMS, alerting the mother that 

the questionnaire will be arriving soon. 

2. Initial Mail Questionnaire Packet: A packet is sent to all sampled mothers 3-7 

days after the preletter. 

3. Ticker: The Tickler is a thank you and reminder note sent 7-10 days after the 

initial mail packet. 

4. Second Mail Questionnaire Packet: Sent to all sampled mothers who have not yet 

responded 7-14 days after the Tickler. 

5. Telephone Follow-up: This is done for all non-respondents 7-14 days after the last 

questionnaire is mailed out. 

This series of mailings are sent out 2-4 months after delivery. The Questionnaire 

asks about the early postpartum period; therefore, the mailings are timed to make sure 

that all women will be able to respond for that time period. The data collection period 

can last up to approximately 60 days. Each month, a stratified random sample is 

selected from the birth certificate file. A customized tracking system, PRAMTrac, 

was designed by the CDC to assist in tracking the data collection process. PRAMTrac 

assists with scheduling mailings, telephone calls, preparing letters, and tracking 

responses. 

The packet that is sent out contains more than just the questionnaire. A cover 

letter describes PRAMS and its purpose, explains how and why the mother was 
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chosen and elicits the mother's cooperation. The cover letter included in the second 

and third letter is slightly different in that there are additional appeals to get the 

mother to respond. The questionnaire itself is also included within the packet. The 

booklet is 14 pages long, printed with a bright cover. There is an extra sheet at the 

end for any comments from the mother. A self-addressed return envelope is also 

included so that the questionnaire may be easily returned. An additional brochure is 

included which has more information about PRAMS. This brochure contains many of 

the frequently asked questions about PRAMS. The final component of this packet is a 

3-year calendar which is intended to be a memory aid for answering the questions on 

PRAMS. 

If a telephone follow up is needed they are staggered over different times of the 

day and various days of the week in order to attempt o make contact. The calling 

period for each batch of selected participants runs from 2-3 weeks. Up to 15 calls are 

made to one number in an attempt to reach a mother. Telephone interviewers may. 

arrange call-back interviews so that they are more convenient. 

PRAMS Questionnaire 

Topics included in PRAMS include prenatal care, obstetric history, maternal use 

of alcohol and cigarettes, physical abuse, economic status, maternal stress, 

contraception use, and infant development and health status. Other questions address 

social support and services, mental health and injury prevention. 

Two types of questionnaires may be used in PRAMS. The self-administered 

questionnaire is used in the mailing packet, however, if a person does not respond an 
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interviewer-administered questionnaire may be used in the telephone phase. The 

interviewer-administered questionnaire includes the same questions as the self

administered questionnaire; yet some of the questions have been formatted slightly 

different in order to facilitate the different method of administration. PRAMS may be 

administered in English or in Spanish. 

PRAMS Weighting Methods 

A stratified sample of 150-300 new mothers are drawn every month from eligible 

birth certificates in Oregon. Oregon over-samples for low birth weight and 

racial/ethnic minorities. Annually, sample sizes are 1 000~3000, divided among six 

strata. The annual sample is large enough to estimate statewide risk factors within 

3.5% with 95% confidence. Within each strata the estimated proportions are slightly 

less precise (approximately 5% with 95% confidence). 

The responses to PRAMS are linked to birth certificate data. The availability of 

this information for all Oregon births is the basis for drawing stratified random 

samples and the basis for this generalizing the results to the state population. 

Therefore, the availability of all sampled women, regardless of whether they 

responded or not, is necessary for deriving non-response weights. 

Frame non-coverage weights are calculated by comparing a years worth of frame 

files for a year of births to the calendar year birth tape which is provided to the CDC 

by the state. Omissions are usually due to late processing and are generally scattered 

evenly across the state. However, clusters may arise by hospital, county or time of 

year. Non-coverage effectively takes into accounts any differences in the total there 
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from the sample frame and known total from the birth tape. The mail/telephone 

system used by PRAMS has a low magnitude of non-coverage (approximately 1%-

5%), so the adjustment factor for non-coverage is not much greater than 1. 

The weight used in the analysis is derived by multiplying together the sampling, 

non-response and non-coverage components of the weight. This number can then be 

interpreted as the number of women like herself in the population that each response 

represents. 

Due to this complex sample design PRAMS data must be analyzed using software 

that can adjust for the weighting procedures used. A Taylor series approximation is 

used to calculate the approximate standard errors for the estimates that are produced. 

Reference: http:// oregon. gov /D HS/ph/pnh/prani.s/9 8 99/ ar9899 .shtml 
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