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ABSTRACT 

 

Miller, A.M. Injury and violence and the relationship to prematurity or low birth weight: 

A pilot study. MPH in Community Health Education, July 2009, 131 pp. (K. Rees) 

 

This study examined the relationship between injury/violence and prematurity or low 

birth weight. This relationship was examined after controlling for confounding variables 

that have been linked with birth outcome. A survey was administered to women, 18 years 

or older, who had a single, live birth to an infant born preterm or LBW at Gundersen 

Lutheran in 2008. Two controls were matched on age, parity/gravid, date of delivery, and 

county of residence with each case. The distributions of the cases and controls were 

compared using chi-square and ANOVA. To evaluate the association of several potential 

risk factors with birth outcome, a matched analysis was carried out using conditional 

logistic regression. Analyses were carried out with SAS version 9.1.3. The response rate 

was 46%, resulting in 18 matches. In the univariate models, education, healthcare 

payment, WIC status, weight gain, any stress, health complication, and self harm was 

statistically different between cases and controls. The multivariate models indicated that 

the odds ratios of injury/violence were not statistically significant. Cases had a 1.8 times 

greater odds of injury than their matched controls.  
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CHAPTER I 

 INTRODUCTION 

 Although most infants are born healthy, a considerable number are born preterm 

(before 37 weeks gestation) and of low birth weight (LBW; less than 5 pounds, 8 ounces, 

or 2500 grams). Both prematurity and LBW represent a major health concern for several 

reasons; the increasing annual rates, the widening disparities across populations within 

the United States and among countries, the costs to children, families, and societies, and 

the largely preventable risk factors that continue to negatively impact birth outcome. As 

addressed by the Committee on Understanding Premature Birth and Assuring Healthy 

Outcome (2006), there is an emerging need to research and theoretically model the 

complex interactions of the multiple psychosocial, behavioral, sociodemographic, and 

environmental risk factors associated with birth outcome (Institute of Medicine [IOM], 

2007; Appendix A; March of Dimes [MOD], 2009). A small, yet growing body of 

research has begun to study how injury and violence influence birth outcome. 

 Among the infants born each year, nearly 1 in 8 is premature and 1 in 12 is of 

LBW. Rates have risen 40% (prematurity) and 12% (LBW) over the past decade. As the 

result of advanced medical interventions and technologies, the survival rate of these 

infants has increased substantially. Despite this fact, prematurity and LBW still remain 
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the second leading causes of infant mortality and the leading causes of neonatal death in 

the United States (MOD, 2009). 

 Birth outcomes vary substantially by race and ethnicity. The racial gap within the 

United States widens as African American and Hispanic women continue to deliver 

significantly higher rates of preterm and LBW infants than Asian and Caucasian women 

(Behrman and Butler, 2006; Mattison, Damus, Fiore, Petrini, & Alter, 2001). African 

American women are twice as likely to experience a LBW delivery and to have an infant 

die within the first year of life. These birth outcomes are the second leading causes of 

death for White infants, yet remain the leading causes of death for African American 

infants (Mattison, et al., 2001; Nanyonjo, Montgomery, Modeste, & Fujimoto, 2008).  

 Disparities not only exist within the United States, but also among global 

countries. Ninety-five percent of LBW infants are born in developing countries. The 

regions of Africa, Eastern Mediterranean, and South-East Asia have the highest rates of 

LBW in the world. Western Pacific and European countries have extremely low rates of 

prematurity and LBW, while the United States continues to fall short of its own national 

health objectives (Centers for Disease Control & Prevention [CDC], n.d.; Appendix B; 

United Nations Children‟s Fund [UNICEF] & World Health Organization [WHO], 2004). 

 Prematurity and LBW have significant social, emotional, and physical costs for 

families. Compared to full term infants, preterm and LBW infants are at an increased risk 

of illness, infection, disability and death. If a neonate survives infancy, these conditions 

often affect a child‟s overall health and development and can remain a life-long presence 

for children and their families (American Pregnancy Association [APA], 2007; IOM, 

2006; MOD, 2009). They are associated with nearly 50% of the birth-related disability 



 3 

observed in children (Mattison, et al., 2001). The average medical cost of one preterm 

baby is nearly ten times higher than one healthy, full term baby. According to MOD 

(2009), preterm birth alone costs the United States at least $26.2 billion annually. 

Medicaid pays for nearly half of the medical costs for these infants (National Governors 

Association Center for Best Practices, 2004).     

 Prematurity and LBW remain largely unresolved health problems. The greatest 

challenge lies in understanding the multiple and broad range of risk and protective 

factors. Identified risks may not simply be the cause of prematurity and LBW, but are 

considered factors that contribute to or increase the chance of such a delivery. Certain 

demographic characteristics, fertility history, medical conditions and lifestyle factors 

have been linked to early delivery and low infant birth weight (APA, 2007; Appendix C). 

Even less is known about the protective factors that may contribute to the prevention of 

prematurity and LBW.  

 Over the past two decades, injury and violence during pregnancy has been 

recognized as a public health problem in the United States. Unintentional injury, 

homicide and suicide are the leading causes of death among the childbearing aged 

population in the United States (CDC, 2008). Nearly 1 in 12 pregnancies in the United 

States are complicated by some form of physical trauma (D‟Amico, 2002). The most 

common reported forms of pregnancy trauma include motor vehicle crashes, domestic 

violence, and falls (Grossman, 2004). The WHO (2002) points out that violence among 

pregnant women has been associated with adverse outcomes, such as miscarriage, late 

prenatal care, stillbirth, prematurity, fetal injury, and LBW. Research on pregnancy 

trauma addresses the incidence, prevalence, type and management of trauma, and its 
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direct impact on maternal and fetal death. However, there remains a lack of study on its 

relationship to prematurity and LBW.  

Purpose of the Study 

  This retrospective case-control study examined the relationship between injury 

(both unintentional and intentional) and prematurity (born at < 37 weeks gestation) or 

LBW (< 2500 grams; <5 pounds, 8 ounces). The purpose of this study was to determine 

if injury and violence during pregnancy was more common among mothers who gave 

birth to a premature or LBW infant compared to mothers who gave birth to an infant that 

was not premature or of LBW. This relationship was examined after controlling for 

possible confounding variables that have been linked to prematurity and LBW and may 

be associated with injury or violence, including socioeconomic status, race/ethnicity, 

marital status, initiation of prenatal care, substance use/abuse, sexual history, and diet and 

nutrition.  

Research Questions 

1. Was there a relationship between injury/violence and prematurity or LBW among 

women who gave birth to a child at Gundersen Lutheran in 2008? 

2. Did this relationship exist after adjusting for possible confounding variables that 

are known to be related to prematurity or LBW? 

Operational Definitions 

The following terms were used in this study: 

 A mother was considered to have had behaviors and experiences related to injury 

and violence during her pregnancy if she had (a) witnessed or had a violent or 

injurious event occur, (b) suffered an injury, (c) sought medical attention due to 
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an injury, (d) were hospitalized over night due to an injury, (e) suffered a physical 

disability due to an injury, (f) failed to wear a seatbelt, (g) had a loaded gun in her 

place of residence, (h) was frightened for the safety of herself and others, (i) felt 

unsafe in her neighborhood, (j) performed self-injurious behavior(s), (k) 

experienced suicidal ideation, and/or (l) attempted suicide (WHO, 2004). 

 A mother was considered to have had behaviors and experiences related to 

substance use/abuse during her pregnancy if she had: (a) smoked cigarettes, (b) 

consumed alcoholic drink(s), and/or (c) was exposed to secondhand smoke (CDC, 

2008; Morbidity and Mortality Weekly Report [MMWR], 2004).  

 A mother was considered to have had behaviors and experiences related to risky 

sexual history during pregnancy if she had: (a) sexual intercourse with multiple 

partners, and/or (b) had been diagnosed with a sexually transmitted 

infection/disease six months prior to or during her pregnancy (APA, 2003). 

 A mother was considered to have had behaviors and experiences related to 

inadequate diet/nutrition during pregnancy if she had: (a) gained less than 15- 25 

or more than 40 pounds, (b) ever ate less because there was not enough money to 

buy food, (c) was below poverty level and did not receive Special Supplemental 

Nutrition Program for Women, Infants & Children (WIC) or food stamps, (d) 

consumed less than two servings of fruits or vegetables in a day, (e) had not taken 

a prenatal vitamin daily, and/or (f) consumed fish more than two meals per week 

(El-Bastawissi, Peters, Sasseen, Bell, & Manolopolous, 2007; Lagiou, et al., 2004; 

MOD, 2009; U.S. Food and Drug Administration [FDA], 2005).  
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 An infant was considered premature if the birth occurred at least three weeks 

before a baby‟s due date or less than 37 weeks gestation (IOM, 2006; MOD, 

2009). 

 An infant was considered low birth weight (LBW) if he/she weighed less than 

2500 grams (< 5 lbs. 8 oz.) at birth. (Stevens, 2002; UNICEF & WHO, 2004).  

 The crude birth rate is the number of live births divided by the mid-period 

population (Jekel, Katz, Elmore, & Wild, 2007). 

 The infant mortality rate is the number of deaths to infants less than one year of 

age divided by the number of live births (Jekel, et al., 2007). 

 The neonatal mortality rate is the number of deaths to infants less than 28 day‟s 

of age divided by the number of live births (Jekel, et al., 2007). 

 Parity is the classification of a woman by the number of live-born children and 

stillbirths she has delivered (Medical Dictionary, 2003). 

 Gravida is the number of pregnancies a woman has had (Medical Dictionary, 

2003). 

 A risk factor is something which increases risk or susceptibility (Health 

Promotion and Education Thesaurus, 2001; Medical Dictionary, 2003). 

 A protective factor is something that may decrease the chance of getting a certain 

disease (National Cancer Institute, n.d.). 
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Delimitations 

This study had the following delimitations:  

 This study included only participants recruited from three counties in the State of 

Wisconsin, United States (La Crosse, Monroe and Vernon). The results of this 

study may not be generalized to other locations. 

 This study included only mothers, over the age of 18 years old, who recently 

experienced a single, live-birth at Gundersen Lutheran in 2008. The results in this 

study may not be generalized beyond the specific population.  

 Any mother who met the inclusion criteria, but had experienced a fetal death, 

elective abortion or infant death prior to the implementation of the study was 

excluded as a participant. As one of the leading risk factors for LBW, multiple 

births were also excluded (APA, 2007).  

 The independent variable measurement was confined only to prematurity and 

LBW. Only maternal behaviors and experiences directly related to these 

conditions were considered.  

Limitations 

This study had the following limitations:  

 This study was limited by the self-reporting accuracy and completeness of the 

participants. The sensitive nature of certain questions may have led to under-

reporting of experiences with injury and violence. Participants provided 

information on demographics, behaviors and experiences from their most recent 

pregnancy, which was nearly 23 months ago. Any recall bias that may have 

occurred should be similar between the cases and controls, since the time of 
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delivery was matched. Any inaccuracies in these self-reports may have impacted 

the study results. 

 This study was limited by the small sample size. Forty-six of the 214 participants 

returned the survey. The matched case-control study with multiple controls was 

selected because it is the strongest study design to examine rare events.  

 Due to the small frequencies, any self-reported injury or violent event was 

combined into an overall any injury/event indicator. By doing so, the power of the 

study was maximized.  

 The measurements of risk and protective factors were confined only to variables 

that have been linked with prematurity or LBW and may be associated with injury 

or violence. Only behaviors directly related to these categories were considered.  

 Although distinctly different birth outcomes, we did not differentiate between low 

birth weight and premature births when selecting participants due to the small 

sample size.  

Assumptions 

The following assumptions were made in this study:  

 It was assumed that all birth and hospital records obtained from the hospitals were 

accurate and complete. 

 It was assumed that the mother‟s self report survey was honest, accurate, and 

complete. 
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CHAPTER II 

LITERATURE REVIEW 

Rates of Prematurity and Low Birth Weight 

 One in eight births is premature in the United States. National premature birth 

rates have increased nearly 40% since 1981. Similar to national trends, Wisconsin 

premature birth rates have risen nearly 17% over the past decade. In 2005, 1 in 9 (11.4%) 

Wisconsin infants were preterm (MOD, 2009). Both the United States and Wisconsin 

continue to fall short of the Healthy People 2010 objective to reduce preterm births to 7.6 

(per 1,000; CDC, n.d.; Appendix B). Only recently have national rates indicated a small, 

but statistically significant drop from 12.8 (per 1,000) to 12.7 (per 1,000) in 2007 (MOD, 

2009). 

 LBW is either the result of preterm birth or intrauterine growth restriction (IGR). 

However, two-thirds of LBW infants are born prematurely. Annually, more than 20 

million LBW infants are born in the world. Ninety-five percent of these deliveries occur 

in developing counties, with the highest concentrations in the regions of Asia and Africa. 

In comparison, Europe (8.0 per 1,000) and Western Pacific (7.4 per 1,000) have the 

lowest reported LBW rates in the world (UNICEF & WHO, 2004). In the United States, 

rates have increased 12% in the past decade, with 1 in 12 infants born of LBW.  Only 

recently have rates declined from 8.3 (per 1,000) in 2006 to 8.2 (per 1,000) in 2007 
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(MOD, 2009). LBW rates have increased nearly 17% in the State of Wisconsin. 

Currently, 1 in 14 (7.0 per 1,000) Wisconsin babies are born too small (MOD, 2009; 

Wisconsin Interactive Statistics on Health [WISH], 2008). Rates have also increased for 

La Crosse, Monroe and Vernon counties and were reported in 2005 as follows: La Crosse 

(5.9 per 1,000), Monroe (6.95 per 1,000), and Vernon (7.08 per 1,000). The rate for 

Vernon County remains higher than Wisconsin‟s rate (WISH, 2008). The nation and 

Wisconsin continue to fall short of the Healthy People 2010‟s objective of reducing LBW 

to 5.0 (CDC, n.d.; Appendix B). 

Costs of Prematurity and Low Birth Weight 

 The costs of prematurity and LBW are overwhelming, and difficult to measure. 

The economic cost of prematurity alone can reach $26.2 billion a year and accounts for 

35% of all health care expenditures for infants. Medicaid pays for nearly half of the 

medical costs for these infants (National Governors Association Center for Best 

Practices, 2004). The average cost for one premature infant is nearly 15 times the cost of 

a healthy, full term infant. Two-thirds of the annual cost is spent on medical care for the 

infant. Additional costs include lost productivity of the family, and lifetime costs 

associated with the child‟s health and development (IOM, 2006; MOD, 2009; National 

Governors Association Center for Best Practices, 2004). 

 Due to advanced technology and treatment in the Neonatal Intensive Care Unit, 

more of these infants are surviving. Although the nation‟s infant mortality rate has 

declined nearly 15% in a decade, the MOD has reported that preterm birth greatly 

contributes to the growing number of infant deaths that have occurred in recent years 

(MOD, 2009). Prematurity and LBW remain the second leading causes of infant 
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mortality, and the leading causes of neonatal mortality in the United States (Mattison, et 

al., 2001). The more prematurely an infant is born, the lower its survival rate is. For 

example, only half of all babies born before 24 weeks of gestation survive. Infants born 

after 32 weeks have a significantly higher survival rate. More than 70% of preterm babies 

are born between 34 and 36 weeks (APA, 2007; IOM, 2006; MOD, 2009).  

 Infants that survive these conditions often remain vulnerable to multiple health 

and developmental complications throughout life. Prematurity is associated with nearly 

50% of the birth-related disability observed in children (Mattison, et al., 2001; National 

Governors Association Center for Best Practices, 2004). More than 43% of preterm 

infants are also born of LBW. Other short term health consequences of prematurity 

include breathing and respiratory problems, vision and hearing loss, and feeding and 

digestive problems. Organs, including the lungs, liver and digestive system, may be 

immature and function improperly. According to Stevens (2002), “extremely premature 

babies (under 28 weeks) can have heart problems that may lead to heart failure” (p. 1). 

Long term health consequences include intellectual disabilities, cerebral palsy, visual and 

hearing impairments, behavioral difficulties, autism, and poor overall health and 

development (CDC, 2008; IOM, 2006; Torpy, 2008).  

 More than two-thirds of LBW infants are preterm. LBW infants are at an 

especially increased risk of experiencing health problems, including difficulties with 

breathing and digestion, bleeding in the brain, and vision loss (MOD, 2009).  According 

to a National Center for Vital Statistics report (2008), “birth weight is one of the most 

important predictors of an infant‟s survival chances. Infant mortality rates are much 

higher for infants born LBW or VLBW than for heavier babies” (p. 3). Infants born small 
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have an infant mortality rate 25 times higher than infants of normal birth weight 

(MacDorman, Martin, Mathews, Hoyert, & Ventura, 2005). It has also been associated 

with an increased risk for adult conditions, such as high blood pressure, type 2 diabetes, 

and heart disease (MOD, 2009).   

Factors Associated with Birth Outcome 

 According to the APA (2007), “certain factors may increase a woman's risk of 

having premature labor, although the specific causes of premature labor are not known. 

However, having a specific risk factor does not mean a woman is predetermined to have 

premature labor” (para. 3, Appendix C). Seventy-five percent of preterm births are 

spontaneous, compared to 25% of clinically induced births. Forty to fifty percent of 

preterm births are the result of premature rupture of the membranes (PROM), in which 

the sac inside the uterus that holds the baby breaks too soon. Those at risk of PROM 

include smokers, women of lower economic status and those that suffer from bleeding 

during their second trimester. Clinically induced births are the result of maternal or fetal 

risk that is diagnosed early in the pregnancy, such as medical conditions (MOD, 2006). 

Overall, factors that have been shown to impact pregnancy and birth outcome include 

demographic characteristics, pregnancy history, medical conditions, and lifestyle (Lasker, 

Coyle, Kuang, & Ortynsky, 2005; Mattison, et al., 2001).  

Demographic Characteristics 

 Certain demographic characteristics, including being African American or 

Hispanic, of lower socioeconomic status, under 17 or over 35 years of age, and single or 

unmarried, may put a woman at risk of a preterm or LBW delivery.  
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 According to Green, et al. (2005), “preterm birth is among the most disparate 

health outcomes in the United States, especially for Black Americans” (p. 630). African 

Americans in the U.S. and Wisconsin are nearly twice as likely to be born preterm and 

4.3 times more likely to die during infancy (MOD, 2009; Wisconsin Department of 

Health and Family Services [WDHFS], 2006). Prematurity and LBW are the second 

leading causes of death for Whites infants, yet remains the leading causes of death for 

African American infants. The causes of these birth outcomes differ by race/ethnicity, 

and cannot be entirely explained by demographic and lifestyle risk factors (MMWR, 

2002; Nanyonjo, et al., 2008). Even when compared to White women of similar 

socioeconomic status and prenatal care access, Black women continue to experience 

health disparities (CDC, n.d.; MOD, 2009; WDHFS, 2006). The Framework for Action to 

Eliminate Racial and Ethnic Disparities in Birth Outcomes has been created to address 

the disparities in Wisconsin (WISH, 2008).  

 A number of studies have well documented a significant association between 

socioeconomic status, neighborhood disadvantage and birth outcome in the United States 

and other countries (Behrman & Butler, 2006). The Gould & LeRoy (1988) study showed 

that “for any geographic area, the more socioeconomically disadvantaged the population, 

the poorer the perinatal outcome and the higher the incidence of LBW” (p. 896). As the 

median family income of an area decreased, the rate of LBW increased. The reasons for 

socioeconomic disparities in preterm birth rates are unclear and have been relatively 

unexplored. It is speculated that socioeconomic disadvantage may not directly cause 

LBW, but rather the incidence of teenage births, inadequate prenatal care, poor nutrition, 
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stress, and risky behaviors may have more direct effects on birth outcomes (Gould & 

LeRoy, 1988; O‟Campo, Xue, Wang, & Caughy-O‟Brien, 1997).  

 The MOD (2009) reported a government study that found that women over the 

age of 40 were 40% more likely than younger women to deliver premature and LBW 

babies. For the nation and Wisconsin, rates of LBW were highest for women of this age 

group. Despite these findings, nearly 36 percent of United States and Wisconsin births 

are to women in this age group. One in five women today has their first child after the 

age of 35 (Lasker, et al., 2005; MOD, 2009; National Governor‟s Association Center for 

Best Practices, 2004). Women of all ages can improve their chances of a healthy delivery 

by practicing healthy behaviors during their pregnancy.  

 According to Lasker, et al. (2005), “single mothers have been shown to have a 

higher prevalence of LBW and preterm infants” (p. 264). In this and other studies, 

married women were less likely to have a LBW infant. Another study found that infants 

born to women whose current partner was not the biological father of the infant were at a 

higher risk of being LBW (Campbell, et al., 1999). In 2006, 34% of Wisconsin, 27% of 

La Crosse County, 18% of Vernon County, and 35% of Monroe County births were to 

unmarried mothers (WDHFS, 2008). The reasons for this relationship remain unclear; 

however, lack of social support and other resources associated with marriage may be a 

more direct risk for prematurity and LBW (Behrman & Butler, 2006). 

Pregnancy History   

 Women whom have experienced a previous preterm birth, are pregnant with 

multiples, or have certain uterine or cervical complications, are considered to be at an 

extremely high risk of premature or LBW delivery (MOD, 2009). Additional risk factors 
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include having had previous multiple abortions, and a short interval between pregnancies 

(APA, 2007; Lasker, et al., 2005).  

 Although 97% of births are singleton, the percentage of multiple births has 

increased 31% for the nation and 21% in Wisconsin in the past decade. In Wisconsin, 

9.7% of single births were preterm and 5.3% were LBW. In comparison, 60% of multiple 

births were preterm and 55.8% were LBW. Infant mortality rates were also significantly 

higher for multiple births (MOD, 2009).  

Medical Conditions 

 

 Some medical conditions occurring prior to or during pregnancy, such as high 

blood pressure, pre-eclampsia, kidney disease and diabetes, may lead to pregnancy 

complications (CDC, 2008). Other medical risks include certain infections, high fever, 

and vaginal bleeding (APA, 2007).  

 Sexual activity itself has been shown to be relatively unrelated to preterm delivery 

(Behrman & Butler, 2006). Sexually transmitted infections, including gonorrhea, 

chlamydia, trichomoniasis, bacterial vaginosis, and syphilis may increase the risk of 

pregnancy complications, resulting in premature birth and LBW. During delivery, the 

infection can be transferred to the infant through the birth canal. Cesarean delivery may 

reduce the risk of passing infections to the child, and is recommended for pregnant 

women with certain infections. Antibiotics approved by a physician may be given to the 

mother and child to prevent further complications. Pregnant women should seek early 

prenatal care to test and treat for any possible sexually transmitted infection. During 

prenatal care visits, physicians should advise pregnant women engaging in sexual 

intercourse with multiple partners to use a barrier method (APA, 2003; MOD, 2009). 
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Lifestyle Factors  

 Smoking is considered the “most preventable cause of poor perinatal outcomes” 

(Shyang-Yun, 2005, p. 56). Although the United States has had significant decreases in 

smoking rates during pregnancy, more than 11% of all pregnant women still smoke. 

Women who smoke during pregnancy are nearly twice as likely to deliver early as a 

result of placentae abruption, have an increased chance of infection and are more likely to 

deliver a growth restricted infant. However, the relationship between cigarette smoking 

and preterm birth is modest and not entirely consistent (Behrman & Butler, 2006). 

Women who smoke during pregnancy are more likely to be teenagers, have less 

education, be of lower socioeconomic status, and Caucasian (Cornelius & Day, 2000). 

Pregnant women who are exposed to secondhand smoke have a 20% higher chance of 

delivering a LBW infant compared to women who are not exposed (CDC, 2007; Shyang-

Yun, 2005).  

 Alcohol use during pregnancy limits fetal growth, causes birth defects and 

increases the chance of a premature delivery. Although binge and heavy drinking are 

known risk factors, researchers are now associating light to moderate drinking during 

pregnancy with adverse birth outcomes (Behrman & Butler, 2006). Pregnant women who 

had as little as one drink a week delivered babies that were significantly smaller in size, 

compared to women who did not drink at all (MOD, 2009).  

 While prenatal care use has increased significantly over the past few decades, 

nearly 1 in 28 infants are born to women who had received late or no prenatal care. 

Prenatal care remains a vital tool in the treatment and prevention of known risk factors of 

prematurity and LBW. Prenatal care visits typically include the screening and treatment 
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of medical conditions, and the identification of additional risk factors (MOD, 2009). 

Pregnant women are advised to receive care as early as possible and at least 13 prenatal 

visits during an entire pregnancy. Some studies suggest that prenatal care is more 

effective in preventing prematurity and LBW among women of high risk. However, 

research has shown that prenatal care does not impact on the Black-White disparities. The 

effects that prenatal care has on birth outcome remains mixed, especially when 

considering timing and quality of care (Hueston, Gilbert, Davis, & Sturgill, 2003). 

 Inadequate diet can impact maternal weight gain and slow fetal growth. Pregnant 

women are recommended to gain at least 25 to 35 pounds during pregnancy. Women who 

do not gain enough weight are at an increased risk of delivering a LBW infant. The 

Women, Infants and Children program (WIC) has been found to be protective factor for 

during pregnancy, particularly among high risk women (El-Bastawissi, et al., 2007). On 

the other hand, women who gain too much weight are at risk of having a preterm delivery 

and of having health conditions, such as high blood pressure or diabetes (MOD, 2009). 

Although the association between diet components and the prevention of prematurity and 

LBW is not widely established, a diet high in folic acid, such as flour, rice, pasta, 

vegetables, beans, fruits, and juices is recommended (MOD, 2009). Women who are 

deficient in folic acid are more likely to deliver a premature infant. It is recommended 

that women take a prenatal vitamin that contains at least 400 micrograms of folic acid 

during pregnancy. Regardless, only 40% of pregnant women in the United States take a 

daily prenatal vitamin (MOD, 2009).  

  The FDA advises pregnant women to be cautious when eating fish. Recent 

studies have suggested that larger fish high in mercury is linked with birth defects. 
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However, the Omega-3 fatty acids found in fish aid in fetal brain development and may 

reduce the risk of preterm delivery. Although nearly all fish contain mercury, Omega-3 

rich fish that have lower mercury levels are generally smaller fish, such as salmon, 

herring, anchovies, sardines and trout. Women who are pregnant or planning to get 

pregnant should check all local advisories, avoid eating game fish and consume no more 

than 12 ounces of low mercury fish (APA 2007; FDA, 2004; MOD, 2009). Although fish 

consumption has been shown to aid in the prevention of adverse birth outcomes, the 

effects of mercury contamination, and other environmental pollutants, has only recently 

begun to be examined. Behrman & Butler (2006) summarizes that:  

 Although randomized trials suggest a possible benefit of fish oil consumption on 

 pregnancy duration, the information in the literature as a whole is not consistent in 

 supporting a beneficial effect of seafood consumption and includes some 

 indications of reduced growth rates. (p. 97) 

 

Unintentional and Intentional Injury  

 Unintentional injuries are the leading cause of injury death among the 

childbearing aged population in the United States, with the majority caused by motor 

vehicle crashes. Falls, overexertion, persons being struck by/against, motor vehicle 

crashes and persons being cut/pierced are the leading cause of nonfatal injuries (National 

Electronic Injury Surveillance System, 2008). Reports of intentional acts of poisoning, 

homicide, and suicide are also alarmingly high for this age group. 

 Injuries remain the leading cause of death and disability in Wisconsin (WDHFS, 

2008). The Burden of Injury in Wisconsin Report (2006) states that motor vehicle crashes 

and suicide account for the highest number of injury deaths, and falls and self harm 

account for the highest number of injury hospitalizations and emergency room visits. 

Similar to the nation, homicide and poisoning also account for an enormous percentage 
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reported events. The leading causes of injury deaths in La Crosse County include suicide, 

falls and motor vehicle crashes. Self harm is the leading cause of injury hospitalization 

and falls are the leading cause of injury emergency room visits (The Burden of Injury in 

Wisconsin Report, 2006).  

 Injury costs the United States more than $117 billion and Wisconsin $618 million 

in medical related expenditures every year (Society of Public Health Education [SOPHE], 

n.d.; WISH, 2008). Additional financial burdens include long term disability related 

costs, resource costs, property damage, and work loss.  

 In multiple studies, injury and violence has been linked with preterm and LBW 

deliveries. In one study, early labor occurred in 11.4% of the injury cases (Penning, 

2001). The World Report on Violence and Health (2002) states that violence during 

pregnancy has been associated with adverse outcomes, such as miscarriage, late prenatal 

care, stillbirth, prematurity, fetal injury, and LBW.  Factors that influence the effects of 

trauma on the fetus include maternal outcome, type and severity of trauma, and 

gestational age (D‟Amico, 2002). The management of trauma is frequently addressed in 

the literature. Multiple protocols have been created to care for this special population. 

Impact of Injury on Pregnancy 

  It is estimated that injuries affect over 200,000 pregnant women annually 

(D‟Amico, 2002, Grossman, 2004). The most common causes of trauma during 

pregnancy include motor vehicle crashes, domestic violence and falls (Grossman, 2004). 

Demographically, injury rates are highest for pregnant women aged 15-19 and during 

summer seasons, indicating that lifestyle and failure to take safety precautions may result 

in injury (MacDormann, et al., 2005; Redelmeier, 2005). Mechanisms of trauma 
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addressed in the literature include blunt and penetrating traumas and domestic violence. 

These are addressed, but the relationship between these mechanisms and prematurity and 

LBW is lacking. Due to the differences in incidence rates and effects on the mother and 

fetus, it is important to categorize and examine each mechanism of trauma. 

Blunt Trauma 

 Blunt trauma is the direct impact on the uterus and is often caused by motor 

vehicle crashes, falls, and assaults. Blunt trauma can result in both maternal and fetal 

death. Maternal death, often the result of a head injury or excessive blood loss, is the 

leading cause of fetal death. Abruption placentae, or the premature separation of the 

placenta from the uterus, is the second leading cause of fetal death due to trauma and 

occurs in half of blunt traumas (D‟Amico, 2002; Kissinger, et al., 1991; Williams, 2002). 

Due to anatomical changes in the pelvic structure, blunt trauma can impact the fetus more 

severely during the third trimester than in the first trimester. This can result in fetal skull 

fractures and fetal death (D‟Amico, 2002; Williams, 2002). Although rare, uterine 

rupture (tear in the uterine wall) in the second and third trimester also leads to fetal death. 

In one study, 15% of events occurred in the first trimester, 31% in the second and 54% in 

the third trimester (D‟Amico, 2002). Due to the risks, all pregnant women should seek 

care immediately regardless of severity or gestational age (Grossman, 2004).  

 Motor vehicle accidents are the leading cause of injury death among the 

childbearing population (National Electronic Injury Surveillance System, 2008). More 

than 33,000 pregnant women are involved in car accidents each year. They impact nearly 

six to nine percent of all pregnancies, and account for 55 to 75% of all blunt trauma 

reported (Williams, 2002). They are the leading cause of injury related hospitalizations 
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and maternal and fetal deaths. Case-control studies have found that pregnant women 

involved in a motor vehicle accident are at an increased risk of placentae abruption, 

preterm labor, LBW, and fetal death (Schiff & Holt, 2005). Interestingly, Schiff & Holt 

(2005) found that pregnant women with no reported injuries were also at an increased 

risk of these same pregnancy outcomes. Although the presence of injury may have 

considerable impact on birth outcome, other factors, such as stress, must be furthered 

examined. 

 The impact of motor vehicle accidents is influenced by severity, gestational age, 

and seatbelt use. More severe accidents were more associated with fetal deaths. Women 

who had not been wearing a seatbelt were at a 2.3-3 increased risk of delivering a LBW 

infant and fetal death (Grossman, 2004).  In another study, 62% of unrestrained pregnant 

women in car accidents experienced a poor birth outcome, compared to the 27% of 

pregnant women wearing a seatbelt (Schiff & Holt, 2005). Instructions on proper seat belt 

use should be provided during prenatal care visits.   

Penetrating Trauma 

 The most commonly reported penetrating traumas involve gunshots and stabs. 

Although penetrating trauma is less common than blunt trauma, the fetus is often at a 

greater risk of injury due to the protective shield that the uterus provides for the mother. 

Fetal death caused by penetrating trauma is nearly 40-70%, while maternal death is 5% 

(D‟Amico, 2002; Williams, 2002).    

Domestic Violence 

 Of the various forms of injury and violence affecting pregnant women, domestic 

violence is most widely addressed in the literature. Researchers have recently begun to 
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address the prevalence of abuse and the need for screening, which is recommended at 

each prenatal care visit or at least once per trimester (Campbell, et al., 1999; Grossman, 

2004; Jeanjot, et al., 2008). Only recently has research begun to examine the relationship 

that abuse may have on birth outcome. Behrman & Butler (2006) note that: 

 A small, but growing body of work suggests that women who experience 

 domestic or personal violence during pregnancy are at risk for adverse birth 

 outcomes. The extent to which this is the result of stress processes rather than 

 other mediating processes is unclear, however. (p. 110)    

 

  Domestic violence is reported to occur in nearly 17 to 25 percent of all 

pregnancies. Twenty to 40% of all pregnancy emergency room visits are believed to be 

related to physical abuse (Altarac & Strobino, 2002; Campbell, et al., 1999; D‟Amico, 

2002; Grossman, 2004; Williams, 2002). Violence against women often increases in 

severity and frequency as gestational age increases (D‟Amico, 2002). Unplanned 

pregnancies and short intervals between pregnancies may escalate abuse (D‟Amico, 

2002; Jasinski, 2004). Some studies report an increase in frequency of abuse during 

pregnancy, but not necessarily an increase in injury due to physical abuse, indicating that 

the abuse may be less severe (Burch & Gallup, 2004; Martin, et al., 2004). Studies have 

found that 59% of participants reported that violence started or increased since being 

pregnant and that pregnant women were almost twice as likely to report abuse compared 

to non-pregnant women (Burch & Gallup, 2004; Jeanjot, et al., 2008,  ). Another study 

(Jasinski, 2009) found that pregnant women were no more likely to be domestic abuse 

victims than women who were not pregnant.  

 Murphy, Schei, Myhr, & DuMont (2001) and others describe the various forms of 

impact that domestic violence has on pregnancy (Grimstad, 1999). D‟Amico explains that 

domestic abuse injury can range from (2002), “bruises to spontaneous abortions, 
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abruption placentae, preterm labor, stillbirth, low birth weight, depression, anxiety, stress, 

or exacerbation of medical conditions” (p.33). The World Report on Violence and Health 

(2002) and the MOD (2009) both state that violence during pregnancy is the leading 

cause of birth defects and infant mortality and has been associated with prematurity and 

LBW (Gellert, 2002). The World Report on Violence and Health (2002) states that 

“partner violence accounts for a substantial, but largely unrecognized proportion of 

maternal mortality” (p. 102). Maternal death is the leading cause of fetal death.  

 Despite the associations made, many study results are mixed regarding the 

relationship between domestic violence and birth outcome. Some studies have found an 

association between abuse and adverse birth outcome, yet others have not (Altarac & 

Strobino, 2002; Grimstad, 1999; Kearney, Haggerty, Munro, & Hawkins, 2003). Among 

those that had found a significant association, after adjusting for demographic 

characteristics, fertility history, medical conditions, and lifestyle factors, the relationship 

was no longer significant (Campbell, 1999). Campbell, et al. (1999) suggests that “for 

some women, abuse indeed is a risk factor for LBW, but that for most others it becomes 

confounded with other risk factors for LBW” (p. 722). She found that abuse had a more 

direct impact on birth outcome for women with fewer confounding variables, including 

women with access to adequate prenatal care, social support, and less stress. 

 Multiple studies have found that abused women are more likely to perform 

negative health behaviors during pregnancy, such as alcohol, drug use and risky sexual 

behaviors (Campbell, et al., 1999; Martin, Clark, Lynch, Kupper, & Cilenti, 1999; 

Martin, English, Clark, Cilenti, & Kupper, 1996; Rodgers, Lang, Twamley, & Stein, 

2003). Compared to non-abused women, abused women have an increased chance of 
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delivering a preterm or LBW infant if she smoked or used alcohol or drugs during her 

pregnancy (Murphy, et al., 2001). Abused pregnant women are more likely to be of lower 

socioeconomic status, be single or unmarried, have poor maternal weight gain, and have 

an unhealthy diet (Campbell, et al., 1999; Kearney, et al., 2003; Murphy, et al., 2001). 

Domestic violence during pregnancy has also been linked with certain infections and 

chronic health problems (Campbell, et al., 1999).  

 Research examining the relationship between psychosocial factors and birth 

outcomes has become more sophisticated and more frequent in recent years (Behrman & 

Butler, 2006). Stress may be the result of experiences with negative life events related to 

family, illness, or career strains. Chronic stressors and major life events, such as 

homelessness, natural disasters, terrorism, unemployment, and racism have been 

significantly linked to preterm and LBW delivery (MOD, 2009; Newton & Hunt, 1984; 

Rich-Edwards, et al., 2001). The MOD (2009) has linked high levels of stress and 

negative life events with a 1.5 increased risk of preterm and LBW delivery (Sable & 

Wilkinson, 2000). In one study, stress experienced later in the pregnancy, compared to 

earlier, had a greater association with preterm birth (Dole, et al., 2003; Hedegaard, 

Henrikson, Sabroe, & Secher, 1993; Newton & Hunt; 1984). The mechanisms linking 

stress to preterm birth include the release of hormones that can precipitate the onset of 

labor, the susceptibility of infection due to a suppressed immune system, and the 

consequences of performing high risk behaviors as a means of coping.  

 Behrman & Butler (2006) point out that “most studies appear to view domestic or 

personal violence as a chronic stressor and have observed that violence affects birth 

weight but not preterm birth” (p. 110). Multiple studies show that abused women report 
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higher levels of anxiety and depression, compared to non-abused women (Jeanjot, 

Barlow, & Rozenberg, 2008; Rodgers, et al., 2003). Abused women that reported their 

abusive experiences as stressful were more likely to have given birth to a LBW infant 

(Altarac & Strobino, 2002).  Grimstad (1999) found no direct relationship, but had found 

that abused women that reported anxiety were more likely to smoke, consume alcohol, 

and perform other risk behaviors during pregnancy (Newton & Hunt, 1984). Murphy, et 

al. (2001) argues that “if the health risks associated with abuse are sequelae of violence, 

then abuse may be a previously unrecognized cause of LBW” (p. 1571).  

 Social support has been shown to provide a buffering effect on stress. Research 

has shown that it directly affects birth outcome, and also decreases risk behaviors during 

pregnancy. Women with greater amounts of social support are more likely to abstain 

from smoking, alcohol and drugs, seek prenatal care, have more adequate nutrition, gain 

more weight, and seek additional informational support (Collins, Dunkel-Schetter, Lobel, 

& Scrimshaw, 1993; Roberts, 1997; Sable & Wilkinson, 2000). Studies do not confirm 

the relationship between social support and preterm delivery, but do provide consistent 

evident that social support affects infant birth weight (Behrman & Butler, 2006) 

National and State Health Agendas and Surveillances 

 Efforts are underway in the United States to track and understand the many 

important factors associated with prematurity and LBW, including injury and violence. 

National based surveillance systems include the CDC‟s Pregnancy Risk Assessment 

Monitoring System (PRAMS) and the Pregnancy Nutrition Surveillance System 

(Pediatric and Pregnancy Nutrition Surveillance System, 2008; PRAMS, 2008). 

Wisconsin maintains surveillance of pregnancy and birth information through the WISH 
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and the La Crosse Medical Health Science Consortium Health Scorecard Project (La 

Crosse Medical Science Consortium, 2008; WISH, 2008).  

 The CDC‟s Healthy People 2010 have identified multiple objectives related to 

prematurity and LBW. The pregnancy related objectives address folic acid levels, healthy 

weight gain, physical activity, smoking cessation, abstinence from alcohol, cigarettes, 

and drugs, and early and adequate prenatal care during pregnancy. Healthiest Wisconsin 

2010 have similar objectives aimed at improving the health and well being of its 

population, including its pregnant women and infants (CDC, 2008).  

 Healthy People 2010 have also identified ten violence and injury prevention 

objectives that would greatly play a role in the prevention of such occurrences during 

pregnancy (CDC, n.d.). Along with the WHO, the CDC‟s Injury and Violence Prevention 

Centers maintain surveillance and research efforts. Wisconsin‟s Injury Prevention 

Program (2008) includes data collection and surveillance efforts as well. Healthiest 

Wisconsin 2010 has dedicated section G to preventing and treating unintentional and 

intentional injuries and violence (Healthiest Wisconsin 2010, 2008). These beneficial 

programs also provide education and information on best practices, prevention and 

control of injury and violence.  

Summary 

 Behrman & Butler (2007) summarized the issue of preterm and LBW best when 

they wrote: 

 It is a complex public health problem that requires multifaceted solutions. Preterm 

 birth is a cluster of problems with a set of overlapping factors of influence. Its 

 causes may include individual-level behavioral and psychosocial factors, socio-

 demographic and neighborhood characteristics, environmental exposure, medical 

 conditions, infertility treatments, and biological factors. Many of these factors co-
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 occur, particularly in those who are socioeconomically disadvantaged or who are 

 members of racial and ethnic minority groups. (p. 37) 

 

  According to Mattison, et al. (2001), the need for “assessments of the nature, risk 

factors, trends, etiology, and potential preventive interventions”, followed by public 

policies, and tested and evaluated interventions and programs, makes it a growing public 

health priority (p. 7). Through research and a better understanding of causal factors, 

preventive efforts can be implemented more extensively and effectively. 
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CHAPTER III 

METHODS AND PROCEDURES 

Institutional Review Board 

 Prior to beginning research and data collection, the principal investigator obtained 

Institutional Review Board (IRB) approval from both the University of Wisconsin-La 

Crosse and Gundersen Lutheran. The research protocol, cover letter, survey instrument 

and all other materials mailed to the participants were approved via expedited review by 

both institutions. IRB approval letters and submission materials from the UW-L IRB are 

included in Appendix D and those from the Gundersen Lutheran IRB are included in 

Appendix E.  

Sampling 

 The inclusion criteria for the participants in this study included mothers, aged 18 

years or older, who had recently experienced a single live-birth to an infant born preterm 

and/or LBW at Gundersen Lutheran between in 2008, and resided in La Crosse, Vernon 

or Monroe County during their pregnancies. Between the dates of November – 

December, 2007 and January – October, 2008, approximately 91 women of all ages gave 

birth to a live-born infant whom was either premature or LBW (B. Rooney, personal 

communication, January 21, 2009).  
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 The cases were matched on age of the mother (plus or minus 2 years), parity and 

gravida, date of delivery and county of residence (La Crosse, Vernon or Monroe) with 

controls who met the following inclusion criteria: mothers, aged 18 years or older, who 

have recently experienced a single live-birth to an infant that was not of preterm or LBW. 

A 2:1 ratio resulted in 72 cases and 144 controls to equal N=216. 

 Each participant‟s medical records was accessed and reviewed by the Gundersen 

Lutheran investigator who supervised this research project. All personal and medical 

health records remained blind to the principal investigator. Relevant patient information, 

including home address, age, parity, and birth outcome, was obtained by the Gundersen 

Lutheran investigator. Case chart reviews were conducted involving only the health 

information that may impact birth outcome, such as pregnancy history (delivery type, 

prenatal care sufficiency, previous placental abruption, miscarriages/abortions and 

previous preterm births), medical conditions before and during pregnancy (hypertension, 

pre-eclampsia, eclampsia, gestational diabetes, and sexually transmitted diseases), and 

tobacco use.  

 The names of both the mother and child remained anonymous. To assure 

anonymity, the principal investigator used a personal identification number to allow for 

linking the cases to their matched control. The cases and controls obtained different 

identification numbers (100s for the cases; 200s and 300s for the controls). This 

identification number was a small number at the bottom of the first page. Once the survey 

was in the properly addressed envelope, the connection between the identification 

numbers and the participant names was destroyed. 
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Survey Instrument 

 This survey research involved the implementation of the Pregnancy Survey (see 

Appendix F). The principal investigator of the study created the survey instrument by 

selecting appropriate questions related to pregnancy and/or injury and violence from the 

WHO‟s Guidelines for Conducting Community Surveys on Injuries and Violence and the 

CDC‟s PRAMS. A select few of the questions from both instruments were changed 

slightly to meet the needs of this study. Specifically, the instrument included self 

reporting survey questions on demographics, pregnancy history, and pregnancy risk and 

protective factors. A large portion of the survey consisted of questions related to 

unintentional and intentional injury and violence. The resulting survey was 

approximately three pages in length. The Microsoft Word Readability Statistics indicated 

a Flesch-Kincaid Grade Level of 7.8. 

  The WHO Guidelines for Conducting Communities Surveys on Injuries and 

Violence (2004) is a document designed to provide guidance to community based 

hospitals and organizations on conducting local surveillance of unintentional and 

intentional injury and violence. Along with the survey instrument, this document 

provides insight into research methodology, including sampling and data collection 

procedures, and data entry and analysis. The survey in this document consists of core and 

expanded questions. The core questions assess demographic information, injury event 

factors, injury related disability, medical care and treatment of injury, post-injury impact, 

and injury-related death. The expanded questions assess injuries related to traffic, 

violence, poisonings, falls, burns, drownings/near-drownings, suicidal behaviors, injury-

related disability, medical care and treatment of injury and post-injury impact. The 
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questions included are based on the International Statistical Classification of Diseases 

and Related Health Problems, tenth revision (ICD-10) and the International Classification 

of the External Causes of Injury (ICECI) (WHO, 2009). 

 The PRAMS is a national based surveillance project that was created by the CDC. 

The purpose of this project was to reduce negative birth outcomes, including prematurity, 

LBW and infant mortality, and maternal morbidity and mortality. National and state 

health departments employ the PRAMS to collect population based data on specific 

issues relating to pregnancy and maternity. Specifically, this instrument assesses maternal 

attitudes and experiences before, during and shortly after pregnancy. The core questions 

are combined into eight categories; attitudes and feelings of recent pregnancy, content 

and source of prenatal care, alcohol and tobacco consumption, physical abuse, pregnancy 

related morbidity, infant health care, contraception, and maternal knowledge of 

pregnancy related issues.  This instrument has been tested, and is assumed to be a fairly 

accurate, valid and reliable assessment tool (CDC, 2008). 

Data Collection 

 Each participant that met the inclusion criteria was sent a mailed survey packet 

that included a cover letter, the Pregnancy Survey, and a self addressed stamped envelope 

and post card by April 15, 2009. The cover letter included a succinct description of the 

study and its purpose, the reasons why the participant was selected, instructions on how 

to complete the survey, the duration of time expected to complete the survey, and a 

description of the possible incentive opportunities by participating in the study. 

Additionally, a description of passive consent was provided and participant 

confidentiality and anonymity was assured in the cover letter. Participants that completed 
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the survey were provided the opportunity to be in a drawing for a $100 gift card to 

Festival Foods. To be included in the drawing, the participant was asked to mail out the 

self addressed stamped postcard at the same time as the survey. The survey was returned 

to the principal investigator, and the post card for the incentive drawing was returned to 

the Gundersen Lutheran investigator. Two weeks prior to the final date of submission, a 

reminder postcard was mailed to all participants. All materials were due by May 8, 2009. 

All survey materials can be found in Appendix F.  

Statistical Analyses 

 The distributions of (several demographic characteristics) of the cases and 

controls were compared using chi-square and analysis of variance. To evaluate the 

association of several potential risk factors with low birth weight and prematurity, a 

matched analysis was carried out using conditional logistic regression. Odds ratios and 

95% confidence intervals were computed for one risk factor. One dichotomous variable 

was examined for possible association between prematurity/LBW and any injury/event. 

Some models were adjusted for the confounding variables of „any stress‟ event. All 

analyses were carried out with SAS version 9.1.3 (SAS Institute) and P <.05 was 

considered statistically significant. Due to the small sample size, P <0.10 was considered 

a trend towards significance.  
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CHAPTER IV 

 RESULTS 

 This retrospective, case-control study sought to determine the risk of LBW or 

premature birth from injury and violence during pregnancy. This study utilized a survey 

to collect data on demographics, risk and protective factors that have been linked to birth 

outcome, and experiences with injury or violence during pregnancy (Appendix G). The 

survey was administered to mothers, aged 18 or older, whom have recently experienced a 

single live-birth to a LBW (<2500 grams, <5 pounds, 8 ounces) or premature (<37 weeks 

gestation) infant at Gundersen Lutheran hospital in 2008. The cases (n=72) were matched 

on age (plus or minus 2 years), parity and gravida, month of delivery and county of 

residence (La Crosse, Vernon or Monroe) with two controls (n=144) who gave birth to 

infants born ≥ 2500 grams and were full term. A total of 216 women were asked to 

participate in the study. Two surveys (one case and one control) were not deliverable and 

were excluded from the study, resulting in N = 214. Ninety-nine of the 214 surveys were 

returned, resulting in an overall response rate of 46%. Although controls returned more 

surveys, the response rate for cases and controls was similar (RR = 0.5910). Sixty-eight 

of the 143 controls returned the survey (RR = 48%) and 31 of the 71 cases returned the 

survey (RR = 44%). A 50% response rate is considered acceptable for mailed survey 

instruments (Cottrell & McKenzie, 2005). Compared to the 99 surveys received by the 
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principal investigator, only 82 incentive postcards were received by the Gundersen 

Lutheran investigator. Two surveys were received after data analyses were already 

complete.  

Demographics 

 The distributions of (several demographic characteristics) of the cases and 

controls were compared using chi-square, which are summarized in Table 1. Among the 

cases and controls that returned the survey, the majority was Caucasian and married. 

More cases identified themselves as other (Black, Asian/Hmong, American Indian, or 

Latino/Hispanic) and single/unmarried/divorced than controls. Education level, 

healthcare payment source and WIC status have the same P values (0.0449) and appear to 

be interrelated. Compared to 75% of cases, only 25% of controls had a lower education 

level (did not graduate high school, high school diploma, or vocational school) and was 

on Medicaid/BadgerCare and WIC.   

Table 1. Maternal Demographics (N=99)  

 

 

        Case        Control     P 

 

 

Education Level (%) a         
                      0.0449*

 

  
High                           55                75

 

 Low                           45     25 

Race (%)                     0.2346 

 White/Caucasian                        87     94 

 Other b     
          13       6
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Table 1. (continued).                 

       

      Case   Control          P  

 

Marital Status (%)                   0.1842 

 Married                         74     85 

 Single/Unmarried/Divorced              26     15 

Healthcare Payment Source (%)                                        0.0449* 

 Insurance                        55     75   

 Medicaid/BadgerCare                       45     25 

WIC Status (%)                   0.0449* 

 Yes                         45     25 

 No                         55     75 

 

a
 high = some college, college graduate, and post graduate; low = did not graduate high 

school, high school diploma, and vocational school. 
 b 

other = Black, Asian/Hmong, 

American Indian, and Latino/Hispanic. * p < .05 reached significance.  

 

Univariate Analyses  
 

 The distributions of several risk and protective factors of the cases and controls 

were compared using chi-square and analysis of variance. These factors have been linked 

to LBW or prematurity and may be associated with injury or violence. 

 As summarized in Table 2, the survey included questions about women‟s 

experiences with various protective factors during pregnancy. Except for average weight 

gain, the cases and controls that returned the survey had similar results on protective 

factors. Controls gained significantly more weight (mean = 35.36) than cases (mean = 
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28.73). Although nearly 50% of both cases and controls took a daily prenatal vitamin, 

23% of cases and 34% of controls reported not taking one at all. 

Table 2. Protective Factors Associated with Birth Outcome or Injury/Violence (N=99) 

 

      

  Case       Control     P 

 

 

Awareness of Pregnancy (average weeks)    5.30     5.12            0.7101  

Prenatal Care Initiation (average weeks)       7.37     8.03            0.2760 

Prenatal Vitamin Use (%)                  0.2883 

 None (0 days)    23        34       

 Some (1-6 days)      32        19 

 Daily (7 days)    45        47 

Seatbelt Use (%)                   0.4094 

 Always                          84        90 

 Some/Never/Unknown  16        10 

Weight Gain (average lbs)         28.73                35.36            0.0313* 

Days Physically Active (%)                  0.8937 

 0     19       24 

 1-4     58       56 

 5+     23       20 

Weekly Fruits/Vegetable Consumption (%)                0.6093 

 0-2 Servings    45       40 

 3+ Servings    55       60 

 

* p < .05 reached significance.  
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 As summarized in Table 3, the survey included questions about women‟s 

experiences with various risk factors during pregnancy. The results for the cases and 

controls that returned the survey vary greatly by risk factors. Factors of statistical 

significance include any stressor, health complications, multiple partners, and hunger. 

Health complication, unplanned c-section, and stress were analyzed separately and also 

combined into an any stress indicator. After examining each of these variables more 

closely, there are differences between cases and controls. Only 25% of controls reported 

any stressor, compared to 55% of cases. Cases had a significantly higher rate of health 

complication (39%) compared to controls (6%). Additionally, cases had higher rates of 

unplanned c-sections (16%) and stressful events (19%) than the controls (9% and 12%). 

Although not statistically significant, there was a trend towards significance on two 

variables. 10% of cases, compared to 1% of controls, had multiple sexual partners during 

pregnancy (P= 0.0544). Compared to 7% of controls, 19% of cases felt hunger during 

pregnancy (P = 0.0780). 

 Overall, the majority of cases and controls never used tobacco nor alcohol, was 

never exposed to secondhand smoke, and did not have a loaded gun in the home. Cases 

were more likely to report some tobacco use (16%), while more controls report having 

quit when they found out they were pregnant. On the contrary, controls were more likely 

to report some alcohol use during pregnancy; while more cases reported having quit when 

they found out they were pregnant. More cases (26%) were exposed to secondhand 

smoke than controls (13%). A small percentage of cases (6%) and controls (1%) reported 

having a sexually transmitted disease during or six months prior to pregnancy. Although 
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the majority of participants did not have a loaded gun in their home, more controls (10%) 

reported having one than cases (6%).  

Table 3. Risk Factors Associated with Birth Outcome or Injury/Violence (N=99) 

 

 

       Case       Control     P 

 

 

Any Stressor (%) 
a         

       <0.0037*
 

 Yes     55   25 

 No     45   75 

 Health Complication                           <0.0001* 

 Yes     39     6 

 No     61   94 

Unplanned C-Section                  0.2834 

 Yes      16     9 

 No     84   91 

Stressful Event                 0.3148 

 Yes     19   12 

 No     81   88 

Tobacco Use (%)                 0.1240 

 Never     81   82 

 Some (1-20+ per week)  16     6 

 Quit       3   12 
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Table 3. (continued). 

              

      

      Case   Control          P  

 

 

Alcohol Use (%)                 0.6099 

 Never     77   68 

 Some/Unknown (<1-14 per week) 10   13 

 Quit     13   19 

Secondhand Smoke Exposure (%)               0.1240 

 Yes/Unknown (avg. hours per week) 26   13 

 No     74   87 

STD (%)                  0.1800 

 Yes/Unknown      6     1 

 No     94   99 

Multiple Partners (%)                 0.0544** 

 Yes/Unknown    10     1 

 No     90   99 

Loaded Gun in Home                 0.5374 

 Yes/Unknown      6   10 

 No     94   90 

Fish Consumption                 0.1543 

 Never     58   43 

 Some/Unknown (1-5+ per week) 42   57 
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Table 3. (continued). 

 

      Case   Control          P  

 

Hungry/Not Enough Food in Home               0.0780** 

 Yes     19     7 

 No     81   93 

 
a any stressor = health complication, unplanned c-section or stressful event. * p < .05 

reached significance. ** p < 0.10 trend towards significance.
 

 

 Several factors related to injury and violence is summarized in Table 4. The 

majority of the survey participants had not experienced injury, violence or fear during 

their pregnancies. Among those that did, experiences varied greatly for cases and 

controls. Due to the reporting infrequencies, the experiences of traffic accident, fall, 

struck/hit by person or object, animal bite, and the witnessing of struck/hit by person or 

object was combined into an any event indicator. Twenty-six percent of cases and 16% of 

controls reported any event during their pregnancy. The frequencies are as follows: 10 

traffic accidents, 7 falls, 1 struck/hit by person or object, 1 animal bite, 2 witnessed 

struck/hit by person or object. No experiences with drowning, gun shots, stabs, or 

poisonings were reported. The statistically significant any self harm indicator combined 

the self injurious behaviors of hitting self/others and picking at skin. Ten percent of cases 

reported self injurious behaviors during pregnancy, while no controls reported such 

behaviors. Frequencies are few, and included 1 report of hitting or punching self/others, 

and 2 picking at skin. Similarly, 6% of cases reported experiencing suicidal ideation, 

compared to 1% of controls. The any injury indicator includes sprain/strain, dislocation, 
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open wound, bruise/superficial injury, and internal injury. Any injury occurred equally for 

both cases and controls (6%). Frequencies are as follows: 2 sprain/strains, 1 dislocation, 1 

open wound, 2 bruise/superficial injury, and 1 internal injury. No participants 

experienced a fracture, burn, poisoning or head injury during pregnancy. Controls (10%) 

had reported being more fearful in their neighborhood than cases (3%). The any event 

and any injury indicator were combined to create the any injury/event variable. Although 

not statistically significant, 29% of cases experienced any injury/event, compared to 18% 

of controls.  

Table 4. Maternal Experiences with Injury/Violence during Pregnancy (N=99) 

       

 

Case       Control     P 

 

 

 

Fear of Safety (%)                0.9123 

 Yes/Unknown      6     6 

 No     94   94 

Fear of Neighborhood (%)                0.2314 

 Yes       3   10 

 No     97   90 

Suicidal Ideation (%)                 0.1800 

 Yes       6     1 

 No     94   99 

Any Self Harm (%) 
a                     

0.0092*
 

 Yes     10     0 

 No     90            100 
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Table 4. (continued). 

 

Case       Control     P 

 

 

Any Event (%) 
b         

        0.2592 
 

 Yes     26   16 

 No     74   84 

Any Injury (%) 
c         

        0.9123
 

 Yes       6     6 

 No     94   94 

Any Injury/Event (%) d        
        0.1988

 

 Yes     29   18 

 No     71   82 

 
a any self harm = hitting self/others & picking at skin.

 b
 any event = traffic accident, fall, 

struck/hit by person or object, animal bite, & witnessing struck/hit by person or object.
 

c 
any injury = sprain/strain, dislocation, open wound, bruise/superficial injury, & internal 

injury.
 d any injury/event = any event and any injury combined. * p < .05 reached 

significance.
 

 

Multivariate Analyses 

 Twelve cases had only one control and six cases had both controls return the 

survey. Multivariate analyses were conducted using the 18 matches (18 cases; 24 

controls), and can be found in Table 5. 

 Conditional logistic regression resulted in odds ratios that indicate a slight, but 

insignificant, increase in the relative risk for premature/LBW with any injury/event 

having occurred. Before adjusting for confounding variables, multivariate analyses were 

calculated separately for each matched control, and then calculations were conducted 
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with all controls. The following odds ratios were found: Cases had 1.5 times greater odds 

of injury than their matched controls (200s only).  Cases had 3 times greater odds of 

injury than their matched controls (300s only). Overall, cases had a 1.7 times greater odds 

of injury than their matched controls (200s and 300s).  

 Adjusting for any stress, the relative risk increased slightly. Cases had a 1.8 times 

greater odds of injury than their matched controls. Even after controlling for confounding 

variables, injury and violence did not increase the chances of prematurity/LBW. 

Adjusting for maternal age and any stress, the unmatched adjusted odd ratio indicated a 

1.6 times greater odds of injury among cases compared to the controls. 

Table 5. Odds Ratios of Injury/Violence (N=18 matched pairs)  

 

      

     OR    95% CI        P 

 

 

Matched with 1 Control (2xx) 1.5   (0.251-8.977)  0.6569   

 

Matched with 1 Control (3xx) 3.0   (0.312-28.841) 0.3414 

 

Matched with All Controls  1.732   (0.284-10.548) 0.5512 

 

Matched Adjusted OR
a  

1.765   (0.279-13.132) 0.5091
 

 

Unmatched Adjusted OR
 b

   1.638   (0.561-4.780)  0.3665 

 
 

 
a controlled for stress.

 b controlled for maternal age and stress. 

  

 To evaluate the association of several potential risk factors with prematurity and 

LBW, a matched analysis was carried out using conditional logistic regression. 

Healthcare payment source and any stress were significant, and there was a trend toward 

significance for WIC status among cases, compared to controls. As indicated on Table 6, 

cases had an 8.6 times greater odds of being on Medicaid/BadgerCare, a 4 times greater 
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odds of experiencing any stress and a 3.9 times greater odds of being on WIC during their 

pregnancies than controls. 

Table 6. Odds Ratios of Other Variables of Interest (N=18 matched pairs)  

 

      

     OR    95% CI        P 

 

 

Healthcare Payment Source (MA) 
a 

8.623   (1.047-71.000)         0.0452* 
 

Any Stress 
b    

4.082   (1.103-15.151)         0.0351* 
 

Hungry/Not Enough Food in Home 2.0   (0.326-12.277)         0.4540 

 

Multiple Partners   2.0   (0.181-22.056)         0.5714 

 

WIC Status    3.942   (0.802-19.374)         0.0914** 

 

Tobacco Use    1.104   (0.243-5.017)          0.8982 

 

Fish Consumption   0.432   (0.131-1.4300)         0.1694 

 
a
 (MA) = Medicaid/BadgerCare.

 b
 any stress = health complication, unplanned c-section 

or stressful event * p < .05 reached significance. ** p < 0.10 trend towards significance. 

 

Summary 

 

 Overall, cases had a 1.7 times greater odds of injury than their matched controls. 

Even after controlling for confounding variables, the odds ratios of injury/violence were 

not statistically significant. Adjusting for confounding variables, cases had a 1.8 times 

greater odds of injury than their matched controls. Injury and violence does not increase 

the risk of prematurity/LBW. 
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CHAPTER V 

DISCUSSION AND RECOMMENDATIONS  

 Prematurity and LBW represent a major health concern for several reasons; the 

increasing annual rates, the widening disparities across populations within the United 

States and among countries, the costs to children, families, and societies, and the largely 

preventable risk factors that continue to negatively impact birth outcome. Although 

increasingly addressed in the literature, there remains a need to research the complex and 

interacting psychosocial, behavioral, sociodemographic, and environmental risk factors 

associated with birth outcome (IOM, 2007; Appendix A). A small, yet growing body of 

research has begun to study how injury and violence influences birth outcome. 

Discussion & Recommendations 

 The enormous personal, social and health-related costs of injury among pregnant 

women places an obligation on researchers to try to ensure that study findings are applied 

towards intervention, advocacy and policy making. 

 This retrospective, case-control study sought to determine the following: was 

there a relationship between injury/violence and prematurity or LBW among women who 

gave birth to a child at Gundersen Lutheran in 2008? And if so, did this relationship exist 

after adjusting for possible confounding variables that are known to be related to 

prematurity or LBW? This study utilized a survey to collect data on demographics, risk 
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and protective factors that have been linked to birth outcome, and experiences with injury 

or violence during pregnancy. 

 Cases had a 1.7 times greater odds of injury than their matched controls. After 

controlling for confounding variables, injury and violence does not increase the chances 

of prematurity/LBW. Adjusting for confounding variables, cases had a 1.8 times greater 

odds of injury than their matched controls. 

 Despite the insignificant findings, it is clear that injurious events frequently occur 

among pregnant women. Both cases and controls reported the exact same rates of injury; 

6%. Reported rates of injury were similar to previous studies (D‟Amico, 2002; 

Grossman, 2004). Although injury was not related to risk of prematurity/LBW in the 

current study, injury remains the leading cause of death among the childbearing aged 

population in the United States and affects nearly 200,000 pregnant women each year 

(D‟Amico, 2002; Grossman, 2004; National Electronic Injury Surveillance System, 

2008). Therefore, the need still exists to address the occurrence of these events during 

pregnancy. This is particularly true for the cases in this study, 45% of whom reported not 

having private health insurance and may not have had adequate and timely treatment of 

these injuries.  

 Similar to the current study, the most common reported injuries occurring in the 

general population in Wisconsin are motor vehicle crashes, falls, self harm, and struck 

by/against (The Burden of Injury in Wisconsin Report, 2006, National Electronic Injury 

Surveillance System, 2008). In the literature, these motor vehicle crashes alone accounted 

for 55 to 75% of all blunt trauma reported by pregnant women (Williams, 2002). They 

are the leading cause of injury related hospitalizations and maternal and fetal deaths. 
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Previous studies have found an association between motor vehicle accidents and birth 

outcome (Schiff & Holt, 2005). The true effects of motor vehicle accidents, as well as the 

other injurious events, may be underestimated and underreported in this study. The 

impact of motor vehicle accidents is influenced by severity, gestational age, and seatbelt 

use. Pregnant women that experienced fetal death due to an accident, or who died 

themselves, were not included as participants in this study. Also, participants whom 

experienced more severe events may be less likely to return the survey. Considering the 

frequency of motor vehicle accidents reported by this study population, the effects of 

these events along should be further examined. Future studies on the relationship of 

motor vehicle accidents and birth outcome should take into consideration prevalence, 

severity and cause of accident, gestational age, and seatbelt use. Contrary to previous 

studies, this study population had high rates of seatbelt use. This may have affected the 

reported severity of motor vehicle accidents, as well as the fetal and maternal outcome. In 

previous case-control studies, pregnant women who wore a seatbelt were less likely to 

have a poor birth outcome compared to women who had not. Women who had not been 

wearing a seatbelt were at a 2.3-3 increased risk of delivering a LBW infant and fetal 

death (Grossman, 2004).  In another study, 62% of unrestrained pregnant women in car 

accidents experienced a poor birth outcome, compared to the 27% of pregnant women 

wearing a seatbelt (Schiff & Holt, 2005). It is clear that seatbelt use is a protective factor 

against maternal and fetal injury, and proper seatbelt use should be addressed during 

prenatal care visits.  

 Both self harm and suicidal ideation was more frequently reported by cases. Both 

may be the result of a lack of social support and a greater likelihood of experiencing 
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stress during pregnancy. In this same study, cases were also more likely to have lower 

education levels and to be on Medicaid/BadgerCare and WIC. Controls may have had 

higher incomes, greater access to necessary resources, and more social support, which 

may have provided a buffering effect against stress. The effects of self harm on 

pregnancy outcome are not well documented in the literature. 

 It is recommended that ethical screening for injury and violence be conducted 

regularly during prenatal care visits. This is especially important when considering the 

frequency of injurious events among young pregnant women, compared to older women. 

The public health professional can prevent injury and violence during pregnancy with 

awareness, education and resource referral. To provide necessary injury prevention 

advice, it is essential to further examine the risk factors for injury among the pregnant 

population and activities that pregnant women should avoid. Public health professionals 

should address this issue with individual and community wide assessments of risk and 

protective factors related to injury/violence and birth outcome. This should be followed 

by the planning and evaluation of community wide programs that address injury/violence 

during pregnancy.  

 Additional factors to be addressed during injury prevention involve the unique 

circumstances present for pregnant women, including body composition and other 

physical disruptions. For example, 7 participants in this study reported having fallen 

during pregnancy. Physicians should be acquainted with caring for this special population 

in the event that an injury does occur. These activities should be complimented by 

comprehensive surveillance and tracking procedures of injury and violence related 

hospitalizations, emergency room visits and deaths among pregnant women. The Burden 
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of Injury in Wisconsin Report (2006) should include a section on special populations, 

including pregnant women and infants.  

 Similar to previous studies, cases were also more likely to report feeling stress 

during their pregnancies (Newton & Hunt, 1984; Rich-Edwards, et al., 2001). It is 

important to note that „any stress‟ indicator includes the unplanned c-section, stress and 

the significant health complications variables. These were combined into any stress 

category because each of these experiences produces significant amounts of stress during 

pregnancy. When reviewing the case chart reviews, the Gundersen Lutheran investigator 

was careful when including any case with a reported health condition, especially those 

conditions that are known to impact birth outcome. 39% of cases reported having a health 

condition. Critically, methods of handling stress should be addressed during prenatal care 

visits.  

 In previous studies, women that experience greater amounts of stress during 

pregnancy were more likely to perform risk behaviors (Campbell, et al., 1999; Martin, 

Clark, Lynch, Kupper, & Cilenti, 1999; Martin, English, Clark, Cilenti, & Kupper, 1996; 

Rodgers, Lang, Twamley, & Stein, 2003). Interestingly, there were small differences in 

reported risk factors between cases and controls in this study. In fact, compared to cases, 

controls were more likely to drink some during pregnancy. Although insignificant, cases 

were more likely to smoke or be around secondhand smoke during pregnancy. Cases 

were also significantly more likely to report having multiple sexual partners than 

controls. Although having multiple sexual partners may increase the risk for sexually 

transmitted infections and pregnancy complications, sexual activity itself does not impact 

birth outcome (Behrman & Butler, 2006). More cases, than controls, reported being 
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single/unmarried, which may partly explain the multiple sexual partners. According to 

Lasker, et al. (2005), “single mothers have been shown to have a higher prevalence of 

LBW and preterm infants” (p. 264). In this study, married women were less likely to have 

a LBW infant. Another study found that infants born to women whose current partner 

was not the biological father of the infant were at a higher risk of being LBW (Campbell, 

et al., 1999). The reasons for this relationship remain unclear; however, lack of social 

support and other resources associated with marriage may be a more direct risk for 

prematurity and LBW (Behrman & Butler, 2006). When resources are scarce, and risk 

behaviors are occurring, it is even more essential that adequate prenatal care visits occur 

early in the pregnancy. During these visits, risk behaviors should be thoroughly addressed 

and necessary community resources should be recommended.  

 Furthermore, the univariate analyses produced significant results for weight gain 

and hunger. Socioeconomic status may also impact nutrition, thus weight gain, during 

pregnancy. Compared to controls, cases gained significantly less weight and were more 

likely to be hungry due to a lack of money to buy food. However, it is important to note 

that the majority of pregnancy weight is gained during the third trimester. Mothers of 

premature infants do not experience the entire third trimester of their pregnancy, thus do 

not have the opportunity to gain as much weight as mothers of full term infants. Mothers 

of preterm infants may have also had a health condition where weight gain is less.  

Participants of lower socioeconomic status may be more likely to return the survey for 

the incentive food certificate.  

 Research has shown that as the median family income of an area decreased, the 

rate of LBW increased. Gould & LeRoy (1988) speculate that socioeconomic 
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disadvantage may not directly cause LBW, but rather the incidence of teenage births, 

inadequate prenatal care, poor nutrition, stress, and risky behaviors may have more direct 

effects on birth outcomes. In the current study, there appears to be an association between 

education level, healthcare payment source and WIC status. In the univariate analyses, 

each of these variables have p-values of 0.0449 and compared to 75% of cases, only 25% 

of controls had a lower education level, and was on Medicaid/BadgerCare and WIC. In 

the multivariate analyses, cases had 8.6 times greater odds of being on 

Medicaid/BadgerCare, and 3.9 times greater odds of being on WIC. As measures of 

socioeconomic status, education, healthcare payment source, WIC status and hunger may 

be important predictors of birth outcome. Regardless, being on Medicaid/BadgerCare did 

not impact prenatal care initiation. Although timing of prenatal care was addressed, 

adequacy and frequency of care were not examined. 

 Of particular interest are the rates of prenatal vitamin use. Despite education 

levels and the presence of risk factors, both cases and controls varied in their prenatal 

vitamin use. Women who are deficient in folic acid are more likely to deliver a premature 

infant. Women are recommended to take a prenatal vitamin that contains at least 400 

micrograms of folic acid. Only 40% of pregnant women in the United States take a daily 

prenatal vitamin (MOD, 2009). Cases and controls reported similar vitamin use as the 

national outcomes. It is clear that community wide education and awareness of the 

benefits of prenatal vitamins must take place.  

 There were multiple reasons for the relatively high response rate, including the 

assurance of anonymity, the ethical considerations put in place, the participant‟s choice to 

skip any uncomfortable questions, the follow-up postcard reminding the participant to 
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return the survey, and the $100 food certificate incentive. Based on the overall response 

rate of this study, it is recommended that future studies follow similar research methods 

to ensure participant and investigator safety. The relatively small sample size had the 

greatest impact on the results. It is recommended that a similar study be conducted in a 

geographic region that has a larger population and a greater prevalence of injurious 

events. 

  For analytic purposes, the unknown responses were combined with other 

categorical responses. For example, if a participant skipped a sensitive question, such as 

having multiple sexual partners, it is assumed that the unknown response could be 

categorized as yes. Table 7 includes results from analyses with an unknown category. 

This table can be found in Appendix G. When comparing Table 7 with the various tables 

in the Results section of this paper, it is clear that combining the unknowns with other 

categories did not drastically alter the p-values, nor did they skew any of the results 

towards significance. In total, the following questions had unknown responses: awareness 

of pregnancy, prenatal care initiation, seatbelt use, fear of safety, alcohol use, secondhand 

smoke exposure, sexually transmitted infection, multiple partners, loaded gun in the 

home, and fish consumption. Reasons for skipping particular questions include 

sensitivity, fear of personal identification, and simply not knowing the answer, nor 

understanding or seeing a question. The second page of two of the returned surveys (one 

case, one control) was left blank. This page had the more sensitive questions on sexual 

history and injury and violence. Three participants skipped the questions regarding 

having a loaded gun in the home and being fearful of the safety of yourself or others due 

to the anger, threats or behaviors of another person. Other questions that were skipped at 
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random involve awareness of pregnancy and prenatal care initiation. This may be due to 

the answer format of the question, in which participants were able to choose how many 

weeks or months. It is recommended that future surveys include either weeks or months, 

but not both. Also, some women may not recall when these events took place. Additional 

questions may have been simply missed by the participants. Overall, the majority of the 

participants appeared to disclose most of the information asked in the survey, even the 

more sensitive questions.  

 Unfortunately, one participant reported having been struck/hit by person/object, 

and two women reported having witnessed a similar event. Screening for domestic 

violence is highly encouraged during prenatal care visits. Prenatal care providers should 

be aware of the ethical considerations when addressing such a sensitive topic. Special 

considerations are required when conducting a study on injury and violence, particularly 

when it may involve instances of domestic or personal violence. Although this study 

addressed all forms of injury and violence, these ethical and safety precautions apply to 

any form of violence. These considerations were made to ensure that the study population 

was not negatively affected by participating in this study. According to the Putting 

Women First: Ethical and Safety Recommendations for Research on Domestic Violence 

against Women (2001): 

 Studies show that research on domestic violence against women can be conducted 

 with full respect of ethical and safety considerations. They also illustrate how, 

 when interviewed in a non-judgmental manner in an appropriate setting, many 

 women will discuss their experiences of violence. Indeed, rather than being a 

 barrier, evidence suggests that many women find participating in violence 

 research beneficial. Despite these positive findings to date, there is the real danger 

 that research conducted without due sensitivity and attention to safety and 

 confidentiality could be distressing and put respondents, and at times researchers, 

 at risk. All research on domestic violence against women needs to prioritize 

 women‟s safety, and build into the study design plans on how to protect the safety 
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 of all participants and to ensure that the research is conducted in an ethical and 

 appropriately sensitive manner. (p. 6, 9) 

 

 Specific study design characteristics were put in place according to these WHO 

recommendations. The participant was fully informed as to why she was chosen to 

participate in a study about prematurity/LBW. She was also informed that the survey 

questions were about experiences during her pregnancy. The WHO (2001) recommends 

that: 

 The survey is not introduced to the household and wider community as a survey 

 on violence. Instead, at this level the study should be framed in a different manner 

 - such as a study on women‟s health and life experiences. The study should be 

 framed as a study on women‟s health, life experiences or family relations. This 

 will enable the respondent to explain the survey to others safely. This explanation 

 should also be used by the researchers/interviewers to describe the survey to the 

 community and to other members of the household. Researchers have become 

 interested in integrating questions related to violence against women into studies  

 designed primarily for other purposes. This approach can, in principle, be useful 

 for providing basic data on violence when a more in-depth focused study is not 

 feasible, and for providing insights into the links between violence and other 

 health and development issues. (p. 12, 26)  

 

 However, the WHO also mentions that “sandwiching” violence questions in 

between other unrelated questions may affect disclosure rates.  

 Each injury and violence question, created by the WHO Guidelines for 

Conducting Communities Surveys on Injuries and Violence (2004), was carefully worded 

to avoid asking about any specific behavior and identifying any one perpetrator. 

Questions also provided the opportunity to choose from a range of behaviors and 

experiences. The WHO (2001) notes that: 

 Current research suggests that rates of disclosure are linked to the manner in 

 which questions are worded and asked. Generally, questions should avoid using 

 loaded terms such as „abuse,‟ „rape,‟ or „violence‟ and instead ask respondents 

 about whether or not they have experienced certain  specific acts, such as being 

 hit, slapped, or beaten. For each type of abuse, it is useful to ask about a range of 

 behaviors. (p. 15) 
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 The safety of both the participant and researcher is of highest importance. The 

WHO recommends that names should not be written on surveys, and that other 

identifiers, such as codes, should be used if needed. To ensure the safety of the 

researcher, all surveys were returned to an institutional, rather than a personal, mailbox 

(WHO, 2001). 

Conclusion 

 Cases had a 1.7 times greater odds of injury than their matched controls. After 

adjusting for confounding variables, cases had a 1.8 times greater odds of injury than 

their matched controls. Injury and violence does not appear to increase the chances of 

prematurity/LBW. However, cases had an 8.6 times greater odds of being on 

Medicaid/BadgerCare, a 4 times greater odds of experiencing any stress and a 3.9 times 

greater odds of being on WIC during their pregnancies. Unless severe enough to harm the 

mother or the fetus, injury and violence may not have a direct impact on pregnancy.  

However, it appears that stress caused by injury and violence, treatment of injuries, and 

lack of social support and other preventive resources in this population may have been 

related to birth outcome.  

 Finally, it is recommended that ethical screening for injury and violence be 

conducted regularly during prenatal care visits. This should be followed by education and 

awareness of injury prevention. To provide necessary injury prevention advice, it is 

necessary to further examine the risk factors for injury among the pregnant population 

and activities that pregnant women should avoid. These activities should be 

complimented by comprehensive surveillance and tracking procedures of injury and 
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violence related hospitalizations, emergency room visits and deaths among pregnant 

women. 
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Committee on Understanding Premature Birth and Assuring Healthy Outcomes (2007) 

Priority areas are grouped as follows: 

I. Establish Multidisciplinary Research Centers 

II. Priority Areas for Research 
 Better define the problem of preterm birth with improved data 

Recommendations included in this category pertain to the need for 

improved collection of surveillance and descriptive data in order to better 

define the nature and scope of the problem of preterm birth. 

1. Improve national data 

2. Study the economic outcomes for infants born preterm 

 Conduct clinical and health services research investigations 

Recommendations in this category pertain to the need to examine and 

improve the clinical treatment of women who deliver preterm and infants 

born preterm and the health care systems that care for them. 

1. Improve the methods of identifying and treating women at risk for 

preterm labor 

2. Study the acute and the long-term outcomes for infants born 

preterm 

3. Study infertility treatments and institute guidelines to reduce the 

number of multiple gestations 

4. Improve the quality of care for women at risk for preterm labor and 

infants born preterm 

5. Investigate the impact of the health care delivery system on 

preterm birth 

 Conduct etiologic and epidemiologic investigations 

Recommendations in this category pertain to the need to examine the 

potential causes of preterm birth and its distribution in the population. 

1. Investigate the etiologies of preterm birth 

2. Study the multiple psychosocial, behavioral, and environmental 

risk factors associated with preterm birth simultaneously 

3. Investigate racial-ethnic and socioeconomic disparities in the rates 

of preterm birth 

III. Study and Inform Public Policy 

Recommendations in this final group pertain to the need to understand the impact 

of preterm birth on various public programs and how policies can be used to 

reduce rates of preterm birth. 
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16-10.  Reduce low birth weight (LBW) and very low birth weight (VLBW). 

Target and baseline: 

Objective Reduction in Low and Very 
Low Birth Weight 

1998  
Baseline 

2010  
Target 

Percent 
16-10a. Low birth weight (LBW) 7.6 5.0 

16-10b. 
Very low birth weight 
(VLBW) 

1.4 0.9 

Target setting method: Better than the best. 

Data source: National Vital Statistics System (NVSS), CDC, NCHS. 

 

   
16-11.  Reduce preterm births. 

Target and baseline: 

Objective Reduction in Preterm 
Births 

1998 Baseline 2010 Target 
Percent 

16-11a. Total preterm births 11.6 7.6 

16-11b. Live births at 32 to 36 
weeks of gestation 

9.6 6.4 

16-11c. Live births at less than 32 
weeks of gestation 

2.0 1.1 

Target setting method: Better than the best. 

Data source: National Vital Statistics System (NVSS), CDC, NCHS. 

 

http://www.healthypeople.gov/ 

no date 

http://www.healthypeople.gov/
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What risk factors place me at a high risk for premature labor? 

Certain factors may increase a woman's risk of having premature labor, although the specific 

causes of premature labor are not known. However, having a specific risk factor does not mean a 

woman is predetermined to have premature labor. A woman may have premature labor for no 

apparent reason. If you have any of these risk factors, it's important to know the symptoms of 

premature labor and what you should do if they occur. 

 Women are at greatest risk for premature labor if:  

 They are pregnant with multiples  

 They have had a previous premature birth  

 They have certain uterine or cervical abnormalities  

 Medical risk factors include:  

 Recurring bladder and/or kidney infections  

 Urinary tract infections, vaginal infections, and sexually transmitted infections  

 Infection with fever (greater than 101 degrees F) during pregnancy  

 Unexplained vaginal bleeding after 20 weeks of pregnancy  

 Chronic illness such as high blood pressure, kidney disease or diabetes  

 Multiple first trimester abortions or one or more second trimester abortions  

 Underweight or overweight before pregnancy  

 Clotting Disorder (thrombophilia)  

 Being Pregnant with a single fetus after in vitro fertilization (IVF)  

 Short time between pregnancies (less than 6-9 months between birth and 

 beginning of the next pregnancy)  

 Lifestyle risks for premature labor include:  

 Little or no prenatal care  

 Smoking  

 Drinking alcohol  

 Using illegal drugs  

 Domestic violence, including physical, sexual or emotional abuse  

 Lack of social support  

 High levels of stress  

 Low income  

 Long working hours with long periods of standing  

http://www.americanpregnancy.org/labornbirth/prematurelabor.html, 5/2007 
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To: Amanda Miller 

 C 514 Vilas Street 

 Onalaska, WI   54650  

 

From: Bart Van Voorhis, Coordinator 

 Institutional Review Board (IRB) for the 

 Protection of Human Subjects 

 

Date: August 19, 2009  

Re: RESEARCH PROTOCOL SUBMITTED TO IRB 

 

The IRB Executive Committee has reviewed your proposed research project entitled: 

“Maternal Pregnancy Risk Behaviors and the Incidence of Negative Infant Birth Outcomes.”  

Because your research proposal will place human subjects at minimal risk, the protocol has been 

approved under the expedited review category with the following stipulations: 

 

 The IRB would like to see a contact for a direct referral added. This would be needed if one 

of the subjects “breaks down” during an interview and how you would handle that.  

 

You may not collect data until you have complied, in writing, with the above-listed stipulations, and 

you have received final written approval from the IRB Committee Chair or Coordinator.  The review 

process will then be complete and you may proceed with your project.  All requested 

revisions/materials should be sent to irb@uwlax.edu or 145 Graff Main Hall, (Attention: Mike 

Kennedy).   

 

Remember to provide participants a copy of the consent form and to keep a copy for your records.  

Consent documentation and IRB records should be retained for at least 3 years after completion of 

the project. 

 

Please note that final approval will be for one year only, from the date of your final approval letter.  If 

the project continues for more than 12 months, an IRB renewed approval must be requested. 

This renewal should be applied for at least one month prior to your one year expiration. 

 

Contact me if you have any questions concerning these items. 

Good luck with your project. 

 
cc: IRB File  

 Keely Rees, Faculty Advisor 

Office of the Provost 
and Vice Chancellor for Academic Affairs 

145 Graff Main Hall, University of Wisconsin-La Crosse 

1725 State Street, La Crosse, WI 54601 

Phone: (608)785-8007, Fax: (608)785-8046 

An Affirmative Action/Equal Opportunity Employer 

mailto:irb@uwlax.edu
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To: Amanda Miller 

   

From: Bart Van Voorhis, Coordinator 

 Institutional Review Board (IRB) for the 

 Protection of Human Subjects 

 

Date: April 6, 2009  

 

Re: RESEARCH PROTOCOL SUBMITTED TO IRB 

 

The IRB Executive Committee has reviewed your proposed research project:  

“Maternal Pregnancy Risk Behaviors and the Incidence of Negative Infant Birth Outcomes.” 

 

Because your research protocol will place human subjects at minimal risk, it has been approved 

under the expedited review category in accordance with 45CFR46, 46.110(a)(b).  

 

Since you are not seeking federal funding for this research, the review process is complete and you 

may proceed with your project.  Remember to provide participants a copy of the consent form and 

to keep a copy for your records.  Consent documentation and IRB records should be retained for at 

least 3 years after completion of the project. 

 

Please note that this approval is for a one year period only, from the date of this letter.  If the project 

continues for more than 12 months, an IRB renewed approval must be requested.  This renewal 

should be applied for at least one month prior to your one year expiration. 

 

Good luck with your project! 

 
cc: IRB File 

 Keely Rees, Faculty Advisor 

  

 
Graduate Studies and Research & Sponsored Program 

145 Graff Main Hall, University of Wisconsin-La Crosse 

1725 State Street, La Crosse, WI 54601 

Phone (608)785-8124 and (608) 785-8007 

An affirmative action/equal opportunity employer 
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Unintentional and Intentional Injury and the Relationship to Low Birth Weight or Preterm 
Deliveries: A Pilot Study 

 IRB Narrative Statement 
 
1. This retrospective, case-control study will examine the discordance in occurrence of 
unintentional and intentional injury and violence during pregnancy between mothers of 
infants born with a negative infant birth outcome and mothers of infants born without a 
negative infant birth outcome. Cases in this study will be women living in La Crosse, 
Monroe and Vernon Counties that gave birth at Gundersen Lutheran in 2008 to a low 
birth weight (<2500 grams, <5 lbs., 8 oz.) or premature (<37 weeks gestation) infant. 
Two controls will be matched to each case in this study. Cases will be women residing in 
the same county, the same parity and gravid status, and the same age (plus or minus 2 
years). Approximately 90 cases and 180 controls currently fit this criteria (B. Rooney, 
personal communication, January 21, 2009). The main variables of interest are self-
reported unintentional and intentional injury and violence. The main analysis will examine 
injury that had occurred in the cases and not in their paired controls. Confounding 
variables will include tobacco/alcohol use/abuse, sexual history, socioeconomic status, and 
prenatal care.  
 Each participant that meets the inclusion criteria will be sent a mailed survey 
packet by April 10, 2009. The survey packet will include a cover letter, the pregnancy 
survey, a self addressed stamped post card to be included in the incentive drawing, and a 
self addressed stamped envelope to return the survey. The cover letter will include a 
succinct description of the study and its purpose, the reasons why the participant was 
selected, instructions on how to complete the survey, the duration of time expected to 
complete the survey, and a description and assurance of passive consent, confidentiality 
and anonymity. The survey will involve the self reporting of behaviors of new mothers 
during their most recent pregnancies. The specific questions will include demographics, and 
2-3 general questions regarding behaviors related to nutrition and diet, physical activity, 
sexual practices, and substance use/abuse during pregnancy from the Centers for Disease 
Control and Prevention’s Pregnancy Risk Assessment Monitoring System. A portion of the 
survey will consist of questions from the World Health Organization’s Guidelines for 
Conducting Community Surveys on Injury and Violence (see appendices for the complete 
survey instrument.) The final date of submission will be May 8, 2009. Participants that 
complete the survey will have the opportunity to be in a drawing for a $100 gift card for 
Festival Foods. The survey will be returned to the principal investigator and the post card 
for the incentive drawing will be returned to the Gundersen Lutheran investigator.  
 Two weeks prior to the final date of submission, a reminder postcard will be 
mailed to each participant. The reminder postcard will contain the final date of submission 
and information on how to anonymously obtain an additional copy of the survey materials 
in the event that the participant does not have the original materials sent to her.  
 
2. The participants in this study will include approximately 90 women who have recently 
given birth to an infant born with a negative infant birth outcome (low birth weight or 
prematurity). The 80 cases will be matched by age, parity and gravid, time of delivery 
and county of residence with approximately 180 women who have recently given birth to 
an infant born without a negative infant birth outcome. All participants will be new 
mothers, aged 18 years and older, who have recently given birth at Gundersen Lutheran 
between the dates of January 1, 2008 and January 1, 2009. This sampling method will 
result in N = 270 females participants.  



 74 

 
3. N/A 
 
4. Voluntary passive consent will be described in detail in the cover letter that is mailed to 
the participant’s home address. It is described to the participants that by completing and 
returning the survey, they are indicating consent to participant in the study.  
 
5. Anonymity and confidentiality will be assured throughout this research project. Each 
participant’s medical records will be accessed and reviewed only by the Gundersen 
Lutheran investigator who is supervising this research project to ensure that the infant 
survived and was discharged alive. All personal and medical health records will remain 
blind to the principal investigator and reviewed only by the Gundersen Lutheran 
investigator. Only relevant patient information will be obtained by the Gundersen 
Lutheran investigator, including home address, age, parity, and infant birth outcome. All 
other patient information, including the names of both mother and child, will remain 
anonymous. To assure anonymity, the principal investigator will use a personal 
identification number to allow for linking the cases to their matched control. The cases and 
controls will obtain different identification numbers (100s for the cases, 200s and 300s for 
the controls). This identification number will be a small number at the bottom of the first 
page of the survey. Once the survey is in the properly addressed envelope, the connection 
between the id numbers and the participant names will be destroyed. The participant will 
also mail the returning survey and the post card (gift card drawing) to separate 
addresses.  
 
6. We anticipate that this study may contain sensitive questions regarding behaviors 
related to injury and violence during pregnancy. This may be especially sensitive to those 
mothers who have experienced a recent negative infant birth outcome. The participants 
may also still be experiencing postnatal injury and violence in their home. Completion of 
this survey is estimated to take 20 minutes.  
 
7. To minimize the potential emotional and psychological responses to the sensitive 
questions, participants will be assured in the cover letter that their participation is 
voluntary, that they may stop taking the survey at any time, and that they may skip any 
questions that they do not want to answer. In the event that the participant experiences 
distress, both Gundersen Lutheran and University of Wisconsin-La Crosse IRB 
recommended providing a referral source. The number to Great Rivers 211 has been 
included in the cover letter.  
 
8. We anticipate that this survey will provide limited benefits to the participants. However, 
the participants are encouraged to contribute to science by providing information that will 
better help the investigators in understanding and serving pregnant women in the 
community. The participants will also have a chance to be entered into a gift card 
drawing.  
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Title 

 Unintentional and Intentional Injury and the Relationship to Low Birth Weight or 

Preterm Deliveries 

 

Abstract 

 This retrospective case-control study will examine the relationship between injury 

(both unintentional and intentional) and a negative birth outcome (infants born of low 

birth weight or prematurely).  

 The purpose of this study is to determine if unintentional and intentional injury 

and violence during pregnancy is more common among mothers who gave birth to a child 

with a negative infant birth outcome compared to mothers who gave birth to a child 

without a negative infant birth outcome. The negative infant birth outcomes will include 

low birth weight (< 2500 grams, <5 pounds, 8 ounces) and premature births (born at < 37 

weeks gestation). This relationship will be examined after controlling for possible 

confounding variables that have been linked to negative infant birth outcomes and may 

be associated with injury (unintentional and intentional). Confounding variables will 

include tobacco/alcohol use/abuse, sexual history, and socioeconomic status. 

 

Background Information 

 The growing need to study negative birth outcomes is due to the increasing birth 

rates and the increasing rates of prematurity and low birth weight (March of Dimes 

Foundation, 2009, Wisconsin Interactive Statistics on Health, 2008). The national birth 

rate continues to rise, resulting in a rate of 66.7 (per 1,000) in 2005 (March of Dimes 

Foundation, 2009). Similar to the nation, the Wisconsin birth rate continues to rise 

annually with a rate of 61.7 (per 1,000) in 2005 (March of Dimes Foundation, 2009).  

 Although most infants are born healthy, a considerable number of infants are born 

with negative birth outcomes, such as prematurity and low birth weight. Premature birth 

rates have increased nearly 30 percent since 1981, with a recent increase of 12.5 (per 

1,000) in 2004 to 12.7 (per 1,000) in 2005 (Wisconsin Interactive Statistics on Health, 

2008, March of Dimes Foundation, 2009, Institute of Medicine, 2006). Premature birth 

rates have also increased in the State of Wisconsin from 11.2 (per 1,000) in 2004 to 11.4 

(per 1,000) in 2005 (March of Dimes Foundation, 2009). Infants born prematurely have 

an increased chance of being low birth weight (March of Dimes Foundation, 2009).  

 Rates of low birth weight in the United States have also increased in recent years. 

Compared to other developed countries, rates of low birth weight in the United States are 

considerably higher (World Health Organization, 2004). In the past decade, the nation’s 

low birth rate has remained constant. Most recently, this rate increased from 6.9 to 7.0 in 

2006 to 2007 (Wisconsin Interactive Statistics on Health, 2008). Infants born with low 

birth weight in the State of Wisconsin has increased nearly 17 percent in a decade (March 

of Dimes Foundation, 2009). Similar to the State of Wisconsin, rates of low birth weight 

deliveries have increased for La Crosse, Monroe and Vernon counties.  

 The cost to treat infants born prematurely alone in 2005 was nearly $26.2 billion a 

year and accounted for 35 percent of all health care spending for infants. Two-thirds of 

the expenditures accounted for medical care. Additional costs include lost productivity of 

the mother and family, as well as long term costs associated with the child’s health and 

development (Centers for Disease Control and Prevention, 2007, National Governors 
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Association Center for Best Practices, 2004, Institute of Medicine, 2006). The average 

cost for one premature infant is nearly 15 times the cost of a healthy, full term infant 

(March of Dimes Foundation, 2009). The cost of the delivery and hospitalization care of 

one low birth weight and/or premature infant can reach an average of $75,000 to 

$100,000 (Almond, Chay & Lee, 2005, National Governors Association Center for Best 

Practices, 2004). Medicaid pays for nearly half of the premature and low birth weight 

births in the United States (National Governors Association Center for Best Practices, 

2004).   

  The short and long term health and developmental consequences associated with 

prematurity and low birth weight put each infant at risk of disability and early death. 

Prematurity and low birth weight is the second leading causes of infant mortality in the 

United States (March of Dimes, 2009, Centers for Disease Control and Prevention, 2007).  

Health consequences of prematurity and low birth weight include breathing and 

respiratory problems, vision and hearing loss, feeding and digestive problems, and 

difficulty maintaining body heat (American Medical Association, 2002, Centers for 

Disease Control and Prevention, 2008). Long term health consequences include 

intellectual disabilities, cerebral palsy, visual and hearing impairments, behavioral 

difficulties, and poor health and development (Institute of Medicine, 2006).  

 Some risk and protective factors for negative birth outcomes are well understood. 

The impact that injury and violence has on negative infant birth outcomes is less 

understood. The maternal risk factors that have been identified to influence prematurity 

and low birth weight include race/ethnicity, age, educational level, fertility and pregnancy 

history, medical conditions prior to and during pregnancy and birth, and maternal risk 

behaviors, such as tobacco/alcohol use/abuse (Lasker, Coyle, Li, and Ortynsky, 2005). 

Lifestyle and environmental risks include late or no prenatal care, substance use, multiple 

forms of domestic violence, lack of social support, high levels of stress, strenuous work, 

and low income. Medical risks include certain infections, diabetes, high blood pressure, 

low maternal weight gain, and sexually transmitted diseases (Centers for Disease Control 

and Prevention, 2008, American Pregnancy Association, 2007). The protective factors 

that can prevent low birth weight and prematurity include regular prenatal care visits, 

controlling for and treating medical problems early, eating a balanced and sufficient diet, 

consuming prenatal vitamins, adequate weight gain, and avoiding exposure to alcohol, 

tobacco and drugs (American Medical Association, 2002).  

 There is a lack of national, statewide and local surveillance data that reports injury 

and violence specific to pregnant women, yet injury and violence prevalence is highest 

among the childbearing aged population. Unintentional injuries are the leading cause of 

injury death for this portion of the population in the United States. Motor vehicle crashes, 

poisoning, homicide and suicide account for the greatest number of unintentional injuries 

resulting in death among the childbearing aged population. Unintentional falls are the 

leading cause of nonfatal injuries. (National Electronic Injury Surveillance System, 

2008). The Burden of Injury in Wisconsin Report (2006) states that motor vehicle crashes 

account for the highest number of injury deaths, and falls account for the highest number 

of injury emergency room visits. Self harm is the leading cause of injury hospitalization 

in Wisconsin. In La Crosse County alone, self harm is the leading cause of injury 

hospitalization and falls are the leading cause of injury emergency room visits. The 

leading causes of injury deaths in La Crosse County include suicide, falls and motor 
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vehicle crashes (The Burden of Injury in Wisconsin Report, 2006). Injuries remain the 

leading cause of death and disability in Wisconsin (Wisconsin Department of Health and 

Family Services, 2008). According to the Wisconsin Injury Prevention Program (2008), 

the average yearly expenditure for injury related medical costs is $618,804,452.  

 It is estimated that trauma affects nearly 1 in 12 pregnancies. These estimates are 

shown to be underreported (Williams, 2002, D’Amico, 2002). Injuries described in the 

research literature as impacting birth outcome include domestic violence, falls, burns, 

electric shock, and motor vehicle crashes. These injuries may result in blunt or 

penetrating traumas and minor or major trauma. The three most common injuries 

documented are motor vehicle accidents, falls and domestic violence assaults. Violence 

during pregnancy has been linked with negative infant birth outcomes, such as 

miscarriage, late entry into prenatal care, stillbirth, premature labor and birth, fetal injury, 

and low infant birth weight (World Health Organization, 2002). The World Health 

Organization (2002) has stated that “intimate partner violence accounts for a substantial, 

but largely unrecognized proportion of maternal mortality.” Reported infant health 

consequences of trauma during pregnancy include injury, disability and death to the 

mother and/or infant. Pregnancy complications include emergency preterm cesarean 

delivery, with resultant prematurity and low birth weight (D’Amico, 2002). Even 

pregnant women who were considered uninjured and discharged by the hospital were still 

at increased risk of preterm delivery and low birth weight (Schiff and Holt, 2005).  

 

Research Questions 

 Is there a relationship between unintentional/intentional injury/violence 

and negative infant birth outcomes (low birth weight or preterm delivery) 

among women giving birth to a child at Gundersen Lutheran in 2008? 

 

 Does this relationship exist after adjusting for possible confounding 

variables that are known to be related to negative infant birth outcomes? 

 

Study Design 

 This retrospective, case-control study will examine the discordance in occurrence 

of unintentional and intentional injury and violence during pregnancy between mothers of 

infants born with a negative infant birth outcome and mothers of infants born without a 

negative infant birth outcome. Cases in this study will be women living in La Crosse, 

Monroe and Vernon Counties that gave birth at Gundersen Lutheran in 2008 to a low 

birth weight infant (<2500 grams, <5 pounds, 8 ounces) or to babies born prematurely 

(<37 weeks gestation). Two controls will be matched to each case in this study. Cases 

will be women residing in the same county, the same parity and gravid status, and same 

age (plus or minus 2 years). The main variables of interest are self-reported unintentional 

and intentional injury and violence. The main analysis will examine any injury that had 

occurred in the cases and not in their paired controls. 
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Retrospective Case Control Study 

 

         

        Case: 

        Preterm delivery 

         or 

        Low birth weight baby 

Injury (Intentional/Unintentional)         ? 

    Any (accident, fire, drowning 

     fall, hit, gunshot, stab, poison     

     animal bite)      Control: 

             No preterm delivery 

         and 

No low birth weight baby 

  ?                        ?    
        Matched on: 

        *Age 

        *Gravid/parity 

        *County of residence 

        *Month of delivery 

Confounders: 

*Socioeconomic Status (Payment Method, WIC) 

*Education 

*Ethnicity 

*Marital status 

*Tobacco use 

*Alcohol use 

*STI 

*Late prenatal care 

*No prenatal vitamin 
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Sampling 

 The inclusion criteria for the participants in this study will include mothers, aged 

18 years or older, who have recently experienced a single live-birth to an infant with a 

negative infant birth outcome(s) (low birth weight and/or prematurity) at Gundersen 

Lutheran between the dates of January 1, 2008 and January 1, 2009 and who currently 

reside in La Crosse, Monroe or Vernon County. Between the dates of November 1, 2007 

and October 31, 2008, 91 women fit this criteria (B. Rooney, personal communication, 

January 21, 2009).  

 The cases will be matched on age (plus or minus 2 years), parity and gravid 

status, month of delivery and county of residence with controls who meet the following 

inclusion criteria: mothers, aged 18 years or older, who have recently experienced a 

single live-birth to an infant without a negative infant birth outcome (low birth weight, 

prematurity). A 2:1 ratio will result in approximately 90 cases and 180 controls. 

 Each participant’s medical records will be accessed and reviewed only by the 

Gundersen Lutheran investigator who is supervising this research project to ensure that 

the infant survived and was discharged alive. All personal and medical health records will 

remain blind to the principal investigator. Only relevant patient information will be 

obtained by the Gundersen Lutheran investigator, including home address, age, parity, 

and infant birth outcome. All other patient information, including the names of both 

mother and child, will remain anonymous. To assure anonymity, the principal 

investigator will use a personal identification number to allow for linking the cases to 

their matched control. The cases and controls will obtain different identification numbers 

(100s for the cases, 200s and 300s for the controls). This identification number will be a 

small number at the bottom of the first page. Once the survey is in the properly addressed 

envelope, the connection between the id numbers and the participant names will be 

destroyed. 

 

Instrumentation 
 Cases and controls will be sent a survey designed for this research project. The 

survey instrument developed includes pregnancy risk behavior questions from the World 

Health Organization’s Guidelines for Conducting Community Surveys on Injuries and 

Violence (Sethi, et.al., 2004) and the Centers for Disease Control and Prevention’s 

Pregnancy Risk Assessment Monitoring System 

(http://www.cdc.gov/PRAMS/Index.htm). A few items from both instruments were 

modified slightly to meet the needs of this study. Both of these surveys are public, non-

copyrighted surveys. It is encouraged that researchers use these questions when studying 

pregnancy-related issues to be able to compare results to other studies. 

Specifically, the instrument will include questions on demographics (insurance 

status at time of delivery, ethnicity, education level, marital status at time of delivery), 

pregnancy history (time at which mother knew about the pregnancy, time initiating 

prenatal care, taking a prenatal vitamin), possible confounding risk factors (tobacco use 

during pregnancy, second-hand smoke exposure during pregnancy, alcohol use, sexually 

transmitted infections during pregnancy, sex with multiple partners), and unintentional or 

intentional injury and violence (experience items like a traffic accident, fire, fall, fight, 

gun shot, stabbing, or animal bite) Some additional questions were added to the survey 
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partially to deflect the emphasis of the survey off items that might be seen as undesirable. 

The resulting survey instrument has a grade level of 6.6, according to the Flesch-Kincaid 

readability test. 

 

Data Collection 

 Each participant that meets the inclusion criteria of this study will be sent a 

mailed survey packet that will include a cover letter, the Pregnancy Survey, a form to be 

in the incentive drawing, and a self addressed stamped envelope. The cover letter will 

include a succinct description of the study and its purpose, the reasons why the 

participant was selected, instructions on how to complete the survey and the duration of 

time expected to complete the survey, and a description of the possible incentive 

opportunities of completing and returning the survey. A description will be provided 

regarding passive consent. Additionally, participant anonymity will be assured in the 

cover letter. Participants that complete the survey will be provided the opportunity to be 

in a drawing for a $100 gift card to Festival Foods. To be included in the drawing, the 

participant will be asked to return a separate form (name and address) with the returned 

survey. The survey will be returned to the Gundersen Lutheran investigator. At this time, 

the survey and the form containing the participants name and address for the incentive 

drawing, will be separated; thus keeping the principal investigator blinded to the 

participant’s identity. Two weeks prior to the final date of submission, a reminder 

postcard will be mailed to all participants. The reminder postcard will contain the final 

date of submission, as well as information on how to obtain an additional copy of the 

materials in the event that the participant does not have the original materials sent to her. 

 

 

Data Analyses 

 The distributions of several demographic characteristics of the cases and controls 

will be compared using t-tests and x² tests. To evaluate the association of any injury 

(intentional/unintentional) with poor birth outcome (low birth weight or prematurity), a 

matched analysis will be carried out using conditional logistic regression. An odds ratio 

and 95% confidence interval will be computed. If we find sufficient reporting of 

individual injury items, these variables will be examined separately for possible 

association with low birth weight and prematurity and a separate model will be produced 

for each factor. Some models will be adjusted for important confounding variables. All 

analyses will be carried out with SAS version 9.1.3 (SAS Institute) and P <.05 will be 

considered statistically significant. 
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 In its simplest form, the analysis is as follows: 

 

Estimation of the Relative Risk 

from a MATCHED Case-Control Studies 

 CONTROLS  

  Injury No injury  

C 

A 

S 

E 

S 

 

Injury 

 

A B A + B 

 

No injury 

 

C D C + D 

 A + C B + D A+B+C+D 

       Odds Ratio   =  B 

                            C 

 

Limitations 

 Limitations for this study include the self reporting accuracy of the participants. 

This study will be limited by the self-reporting accuracy of the participants. Specifically, 

participants will provide information on demographics, pregnancy histories, and recall 

specific behaviors and experiences during their most recent pregnancies. Participants will 

be asked to recall behaviors and experiences from nearly 23 months ago. Participants 

may be less likely to answer questions about injury and violence that they are 

embarrassed or ashamed of. Any inaccuracies in these self-reports could impact the study 

results by reducing the relationship between injury and poor birth outcomes. We can feel 

somewhat assured that any recall bias should be similar between the cases and controls, 

since the time of delivery is the same for both groups. 

 Another limitation to the study is the small sample size. We estimate 

approximately 90 cases will meet the criteria.  Of these, we may only receive a 50% 

response rate. The matched case-control study with multiple controls was selected 

because it is the strongest study design to examine rare events. We may not have 

sufficient numbers to look at any specific injury reported, but by combining any self-

reported injury into an overall “any injury” indicator we will maximize the power. 

 

Delimitations  

 Delimitations for this study include geographical location, participant 

characteristics, pregnancy risk behavior measurement, and negative infant birth outcome 

measurement. 
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 This study will include only participants recruited from three counties in the State 

of Wisconsin, United States. The results of this study may not be generalized to other 

locations. 

 This study will include only mothers, over the age of 18 years old, who recently 

experienced a single, live-birth at Gundersen Lutheran between the dates of January 1, 

2008 and January 1, 2009. The results in this study may not be generalizable beyond the 

specific population. 

 The measurements of pregnancy risk behaviors will be confined to intentional and 

unintentional violence and injury. Confounders will be substance use/abuse, risky sexual 

history, inadequate diet/nutrition, and poor levels of physical activity. Only behaviors 

directly related to these categories will be considered.  

 The measurements of negative infant birth outcome(s) will be confined to low 

birth weight and prematurity. Only maternal behaviors and experiences directly related 

with these conditions will be considered.  

 

Assumptions 

 The following assumptions will be made: a) the birth and hospital records 

obtained from the hospitals will be accurate and complete; and b) the mother’s self report 

survey will be honest, accurate, and complete. 

 

Institutional Review Board 
 Prior to data collection, the principal investigator will obtain Institutional Review 

Board approval from both the University of Wisconsin-La Crosse and Gundersen 

Lutheran. 

On February 6, 2009, this study obtained approval with stipulations from the University 

of Wisconsin- La Crosse’s Institutional Review Board. After final approval from the 

Gundersen Lutheran Institutional Review Board, the principal investigator will submit 

the research protocol with the recommended changes to the University of Wisconsin- La 

Crosse’s Institutional Review Board. 

 

Resources  

A detailed explanation of each budget item is as follows: 

 The University of Wisconsin-La Crosse Graduate Research, Service and 

Educational Leadership Grant has been awarded for $1450.00. The total estimated cost 

provided by Kinko’s for copies of the surveys and consent forms alone is $280. The 

number of copies includes 270 original copies of the materials, including 50 more copies 

for individuals whom require additional materials. The estimate below excludes the cost 

of envelopes. 

– 320 Pregnancy Surveys, 3 pages in length: 960 pages (included in Kinko’s 

estimated total of copies) 

– 320 consent forms (included in Kinko’s estimated total of copies) 

– 320 envelopes (unknown) 

– 320 stamps, .42(320) = $134.40 

– 320 return envelopes (unknown) 

– 320 stamps for return envelopes, .42(320) = $134.40 

– 150 reminder postcards = $150, estimate provided by Kinko’s 
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– 150 stamps for reminder postcards, .42(150) = $63.00 

– Festival Food Gift Card = $100.00 

   TOTAL ESTIMATE PRICE: $949.80 

 

Final Product and Dissemination 

 The information that will be compiled and analyzed from this research will be 

orally defended for the Master of Public Health Program at the University of Wisconsin – 

La Crosse. The materials will be provided to Gundersen Lutheran for practical use, as 

well as published in public and child/infant health journals to advance knowledge on this 

topic,  

if appropriate. 
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PREGNANCY SURVEY AND MATERIALS 
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April 15, 2009 
 
Dear New Mom,  
 I am a graduate student at UW-La Crosse. I am doing a study comparing women 
who had a baby born before it’s due date or born weighing less than 5 pounds, 8 ounces 
to women who delivered a baby at their due date or with birth weights over 5 pounds, 8 
ounces. You are being asked to fill out this survey because you are at least 18 years old 
and gave birth in 2008 at Gundersen Lutheran.  
 
 This study will be done using the enclosed survey. Participating in this survey is 
voluntary and entirely your choice. You do not have to participate if completing the survey 
makes you uncomfortable. You can also stop taking the survey at any time. You may skip 
any question that you do not want to complete. If at any time during the survey you feel 
distress, refer to Great Rivers 211 for additional resources (Dial 2-1-1 or (800) 362-
8255).  This survey should take no longer than 20 minutes to complete. Please answer as 
best as you can. 
 
 All information you submit will remain confidential. To remain anonymous, please 
do not include your name or any other personal identification on the survey. By completing 
and returning this survey, you are indicating your consent to participate. If you wish to be 
entered into a drawing for a $100 gift card to Festival Foods, complete the enclosed post 
card and mail both it and the survey at the same time.  The survey and post card will be 
delivered to different places, and your name will not be associated with the survey results 
in any way. 
 
Please return this survey in the self addressed stamped envelope by May 15, 2009.  
 
Questions about this study can be answered by Amanda M. Miller 
rousseau.aman@students.uwlax.edu), or the study advisor, Dr. Keely Rees, Department of 
Health Education and Health Promotion, UW-La Crosse, (608) 785-8168 or 
(rees.keel@uwlax.edu), or Gundersen Lutheran sponsor, Dr. Brenda Rooney, Community 
and Preventive Care Services, Gundersen Lutheran, (608) 775-4717 or (800) 362-9567, 
ext. 54717, or blrooney@gundluth.org. Questions about the protection of human subjects 
can be answered by the UW-La Crosse Institutional Review Board (608) 785-8124 or 
Gundersen Lutheran Institutional Review Board (608) 775-3996. 
 
Thank you very much for your participation in this survey. Your insights are valuable and 
will help us better understand and serve pregnant women in our community. 
 
Sincerely,  
Amanda M. Miller    Dr. Brenda Rooney 
UW-La Crosse,     Community and Preventive Care Services, 
Master of Public Health Candidate  Gundersen Lutheran 
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The following questions are about your experiences during the pregnancy of your infant born 

in 2008. Please do not answer these questions for previous or current pregnancies. 

 

1. What is the highest level of school you have completed: (check one.)                         

 Did not graduate from high school     High school diploma     Vocational school   

 Some college                       College graduate            Postgraduate  

 

2. Which one or more of the following best describes you? (check all that apply.) 

 White/Caucasian        Black/African American  Asian/Hmong 

 American Indian   Latino/Hispanic   Other, Specify: ___________ 

 

3. What was your marital status at the time of your delivery? (check one.) 

 Married   Single     Divorced/Separated       Widow         Unmarried Couple 

 

4. What was your primary source of payment for health care during your pregnancy? 

(check one.)    Private Insurance      Medicaid/BadgerCare      No insurance/Self-pay 

 

5. Which of the following are true for you? (check all that apply.) 

 My baby was born with a low birth weight (less than 5 lbs. 8 oz.) 

 My baby was born before 37 weeks gestation 

 My baby was cared for in the NICU (Neonatal Intensive Care Unit) 

 I had a complication in late pregnancy (like high blood pressure, diabetes, bleeding) 

 I had to have an unplanned c-section 

 I had a stressful event during the pregnancy (like a death in the family) 

 

6. How many weeks or months pregnant were you when you knew you were pregnant? 

______ weeks   OR    _______ months 

 

7. How many weeks or months pregnant were you when you had your first prenatal care 

visit?  ______ weeks   OR    _______ months 

 

8. During your pregnancy, how many times a week did you take a prenatal vitamin? 

 0 times           1-3 times       4-6         Every day 

 

9. At any time during your pregnancy, how many cigarettes did you smoke in a day? 

 Never smoked   1-5      5-10       

 10-20         20+     Quit, after I found out I was pregnant 
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10. At any time during your pregnancy, how many alcoholic drinks did you have in an 

average week? 

 Never drank       Less than 1       1-3       

 4-6           7-14    Quit, after I found out I was pregnant 

 

11. During your pregnancy, how many hours a day were you in the same room with a 

smoker?  _______ Hours    Less than 1 hour a day        Never 

 

12. At any time in the year before or during your pregnancy, were you diagnosed with a 

sexually transmitted disease (Ex: HIV, Gonorrhea, Syphilis, etc.)?     Yes   No 

 

13. During your pregnancy, did you have sex with more than one partner?    Yes     No    

 

14. Which of the following situations did you experience during your pregnancy? (check 

all that apply.) 

   Traffic accident        Gun shot 

   Fire          Stab   

   Near drowning     Poisoning 

   Fall         Animal bite 

   Struck/hit by person or object      None of the above 

   

15. Which of the following situations did you witness during your pregnancy? (check all 

that apply.) 

   Struck/hit by person or object    Stab   

   Gun shot     None of the above 

 

16. Did you experience an injury at any time during your pregnancy?     

 Yes (If yes, continue to question #17)                  No (If no, skip to question #22)  
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22. How often did you use a seatbelt while traveling during your pregnancy? 

 Always         Sometimes            Never        Had not been in a vehicle 

23. Was there a loaded gun in your home during your pregnancy?  Yes            No  

 

24. During your pregnancy, were you ever frightened for the safety of yourself or others 

because of anger, threats or behaviors of another person?   Yes            No  

 

25. Was there ever a time during your pregnancy when you felt unsafe in your 

neighborhood?   Yes            No  

 

26.Did you deliberately try to hurt yourself during your pregnancy?  

 Yes (If yes, continue to question #27)                  No (If no, skip to question #28)  

 

 

 

 

 

 

 

 

28. Had you ever seriously thought about committing suicide at any time during your 

pregnancy?    Yes   No 

 

29. Had you attempted suicide during your pregnancy?     Yes     No 

17.       17. Which of the following injuries occurred during your pregnancy? (check all that apply.)                                                        

__              Fracture     Burn 

___            Sprain or strain    Poisoning 

               Dislocation     Concussion/head injury 

_                Cut, bite or other open wound  Internal injury 

__              Bruise or superficial injury    Other, Specify: __________________ 

 

18.       18. Did you seek medical attention after the injury?   Yes        No       

            

            19. Did you spend at least one night in the hospital due to the injury?  Yes        No 

 

            20. How many days were you hospitalized after your injury?  _____days 

 

            21. Did, or do you continue to, suffer a physical disability as a result of the previous  

                 occurrence(s)  Yes        No 

 

 

 

 

 

 

 

 

 

 

 

19.        

 

20.       19. How many days were you hospitalized after your injury?  _____days 

 

21.       20. Did, or do you continue to, suffer a physical disability as a result of the previous  

                  occurrence(s)  Yes        No 
 

17.      27. Which of the following behaviors did you do to yourself during your pregnancy? 

               (check all that apply.)   

                   Cutting     Hitting, punching self/others 

                Scratching to produce blood  Burning or branding   

                   Drinking harmful chemicals      Picking at skin   

                Hair pulling, ripping hair out  Bruising/breaking bones 
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30. How much weight did you gain during your pregnancy?  _______lbs. 

 

31. During your pregnancy, how often did you participate in any physical activity for 30 

minutes or more in a week?         Less than 1 day             1-4 days         5 + 

 

32. On average, how many servings of fruits and vegetables did you eat in a day during 

pregnancy?  

 0 servings               1-2 servings          3-4 servings                 5+ servings 

 

33. How many times per week did you eat fish during your pregnancy? 

 0 times            1-2 times             3-4 times                 5+ times 

 

34. Were you on WIC (Special Supplemental Nutrition Program for Women, Infants & 

Children) or food stamps during your pregnancy?     Yes     No 

 

35. During your pregnancy, did you ever eat less than you felt you should have because 

there wasn’t enough money to buy food?      Yes     No 

Thank you for participating in this survey! 
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Thank you for completing our pregnancy survey! 

 

Return this postcard if you wish to be included in a 

drawing for a $100 Festival Food gift card. 

 

The winner will receive the gift card in the 

mail by May 31st, 2009. 

 

Name: _______________________________________ 

 

Address:______________________________________ 

 

  Note: The survey and this card are being mailed to separate 

  locations and your name will not be connected to the survey 

  in any way. 
 

 

 

 

 

Dear New Mom, 

 About 2-3 weeks ago, we sent you a survey about your 2008 birth 

at Gundersen Lutheran. If you have already filled it out and returned it, 

please accept our thanks. 

 

 If you have not gotten to it yet, please take some time to fill out the  

survey and return it. Your responses to the survey are very important because  

they will help us better understand and serve pregnant women in our community. 

 

By completing the survey, you will be entered in a drawing for a $100 gift card 

for Festival Foods! 

 

Please return the survey in the envelope included by May 15, 2009. 

 

Sincerely, 

Amanda M. Miller   Dr. Brenda Rooney 

UW- La Crosse,    Community and Preventive Care Services, 

Master of Public Health Candidate Gundersen Lutheran 
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TABLE 7. UNKNOWN RESPONSES FOR RISK FACTORS ASSOCIATED WITH  

 

BIRTH OUTCOME OR INJURY/VIOLENCE (N=99) 
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Table 7. Unknown Responses for Risk Factors Associated with Birth Outcome or Injury/ 

  

Violence (N=99) 

 

 

   Case  Control  P 

 

 

Seatbelt Use (%)                 0.6845 

 Always    84   90    

 Sometimes/Never   13     9   

 Unknown      3     1 

Physical Activity (%) 
a
                0.9089 

 0 days     20   24 

 1-4 days    57   56 

 5+ days    23   20 

Alcohol Use (%)                 0.7277 

 Never     77   68 

 Some     10   12 

 Quit     13   19 

 Unknown      0     1 

Secondhand Smoke Exposure (%)               0.2212 

 Yes     19   12 

 No     74   87 

 Unknown      7     1 

STD (%)                  0.2763 

 Yes       3     0 
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 No      94   99 

 Unknown      3     1 

Multiple Partners (%)                          0.0880* 

 Yes       7     0 

 No     90   99 

 Unknown      3     1 

Loaded Gun in Home (%)                0.7266 

 Yes       6     9 

 No     94   90 

 Unknown      0     1 

Fear for Safety (%)                 0.4580 

 Yes       6     3 

 No     94   94 

 Unknown      0     3 

Fish Consumption (%) 
a
                0.1130 

 Never     60   43 

 Some     40   5 

a
 (MA) = One frequency unknown. * p < 0.10 trend towards significance. 
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Note. Retrieved from March of Dimes, 2009 
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Green, et. al. (2005). Research agenda for preterm birth: Recommendations from the 

March of Dimes. American Journal of Obstetrics and Gynecology, 193, 626-635. 
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December 2, 2008 
 
Amanda Miller 
514 Villas Street 
Onalaska, WI 54650 
 
Dear Amanda: 
 
On behalf of the Graduate Council and Office of University Graduate Studies, I 
am pleased to inform you that your research grant proposal entitled “The 
Significance of Pregnancy Behaviors on Infant Birth Weight” has been 
funded for $1450.00.   Please email your acceptance or non-acceptance of this 
award to gradstudies@uwlax.edu, no later than one week from the date of 
this letter.  If you accept the grant award, funds will be transferred to your 
academic department.  You may process expenditures starting January 1, 
2009.  We hope that the accounts will be set up by then. 
 
Your faculty research advisor is being informed about this grant award and will 
assist you to charge expenses in your academic department.  If you or your 
advisor have questions regarding spending policies or procedures, please 
contact the undersigned. 
 
If your research involves the use of human subjects in any way you must receive 
written approval from the UW-L Institutional Review Board before any subjects 
can be solicited or any data can be collected.  “A Researcher’s Guide for 
Submission of Protocols”, IRB forms and other IRB information is available on 
the web at http://www.uwlax.edu/provost/grants/IRB.htm .  Your IRB protocol and 
related forms (not your entire research proposal) should be delivered to 145 Graff 
Main Hall.  You will receive written notification concerning your protocol from the 
IRB.  Please be aware that the funding you have received may not be used to 
pay subjects for their participation in the study. 
 
As stated in the graduate student research grant guidelines, you must submit a 
final summary report of your research to the Office of University Graduate 
Studies (145 Graff Main Hall) two weeks prior to your graduation.  You also 
have an obligation to share your research in a campus sponsored presentation 
event.  Please refer to the guidelines for specifics regarding your obligation for 
the presentation and report submission at www.uwlax.edu/graduate.  Please 
also be sure to acknowledge the source of funding.  The suggested 

mailto:gradstudies@uwlax.edu
http://www.uwlax.edu/provost/grants/IRB.htm
http://www.uwlax.edu/graduate
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statement is as follows:  “The partial funding received for this work from 
UW-L resources is gratefully acknowledged.” 
 

Congratulations on a job well done, and good luck with your research project.   
 
Sincerely, 
 

 
Vijendra K. Agarwal, Ph.D. 
Associate Vice Chancellor for 
Academic Affairs 
 
 
c:   Keely Rees, Faculty Advisor 
  
 

 
Office of University Graduate Studies 

145 Graff Main Hall, University of Wisconsin-La Crosse 
1725 State Street, La Crosse, WI 54601 

Phone: (608)785-8124, Fax: (608)785-8046 
An affirmative action/equal opportunity employer 
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Research Design 

Retrospective Case Control Study 

 

 

 

 

 

 

        Case: 

        Preterm delivery 

         or 

        Low birth weight baby 

Injury (Intentional/Unintentional) 

    Any (accident, fire, drowning  ? 
     fall, hit, gunshot, stab, poison    Control: 

     animal bite)      No preterm delivery 

         and 

        No low birth weight baby 

 

 

  ?  ?    Matched on: 

        *Age 

        *Gravid/parity 

        *County of residence 

        *Month of delivery 

Confounders: 

*Socioeconomic Status (Payment Method, WIC) 

*Education 

*Ethnicity 

*Marital status 

*Tobacco use 

*Alcohol use 

*STI 

*Late prenatal care 

*No prenatal vitamin 
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 Estimation of the Relative Risk  
 from a MATCHED Case-Control Studies 

 

 

 

 

 

 

  CONTROLS  

   Injury  No injury  

C 

A 

S 

E 

S 

 

Injury 

 

A B A + B 

 

No injury 

 

C D C + D 

  A + C  B + D A+B+C+D 

 

 

  Odds Ratio = B 

      C 
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Thesis Timeline 
  

Activities 
Sept.-

08 

Oct.-

08 

Nov.-

08 

Dec.-

08 

Jan.-

09 

Feb.-

09 

Mar.-

09 

Apr.-

09 

May-

09 

June-

09 

July-

09 

Thesis Committee Request X X          

GSREL Grant Application  X          

Develop Proposal   X         

Develop Survey Instrument   X         

Write Chapter 1 and 3   X         

Present Proposal to Thesis 

Committee 
  X         

Write Chapter 2    X        

UW-L IRB Submission and 

Approval 
   X        

Gundersen Lutheran IRB 

Submission and Approval 
     X X X    

Participant Sampling        X    

Mail Survey Instrument and 

Materials 
       X    

Mail Follow –Up Inquiry        X    

Ongoing Data Entry of Returned 

Surveys 
       X X X  

Conduct Data Analyses           X  

Write Chapter 4 and 5          X X 

Oral Defense           X 

Final Report to GRSEL Grant           X 

Final Report to Office of 

Graduate Studies 
          X 

Final Report to  

Gundersen Lutheran 
          X 

 


