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ABSTRACT 

 

 

BARBARA LAPOINTE FERGUSON. The effects of educational attainment on 

pregnancy knowledge and behaviors using the Pregnancy Risk  

Assessment Monitoring System (PRAMS) Data. 

(Under the direction of DRS. A. SUZANNE BOYD and JENNIFER TROYER) 

 

 

Background: It is estimated that 90 million Americans have trouble understanding and 

using health information. Specific Aims: Examine the: (1) association between education 

and the health knowledge and behaviors of maternal women in two different time periods 

(1997-1999 and 2006, 2008, & 2009) and (2) trends in maternal health knowledge and 

behaviors, separately, stratified by education. Study Design: A retrospective design was 

conducted, using the North Carolina PRAMS data. Analyses: Multiple logistic regression 

models estimated the likelihood that (1) education would affect behavior and knowledge 

in the areas of the folic acid consumption, breastfeeding, and infant sleep position and (2) 

there would be a positive trend in these three areas. Results: Women with <12
th

 grade 

education were less likely to (1) have knowledge of folic acid (OR=0.64, 95% CI=0.48-

0.84) and (2) use the correct infant sleep position (OR=0.54, 95% CI=0.34-0.85) when 

compared with high school graduates. The trend found that women with <12
th

 grade 

education in the latter time period were more likely to have knowledge about folic acid. 

Women of all educational backgrounds were more likely to breastfeed in the latter phase 

compared to earlier phase and women with between 9
th

 and 15
th

 grades education were 

more likely to place their infant to sleep on his/her back. Significance: The results 

suggest that improvements over time are occurring in some key maternal health areas, 

such as folic acid knowledge, breastfeeding, and correct infant sleep position. 
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CHAPTER 1: INTRODUCTION 

 

 

1.1 Literacy 

 

Literacy is defined by the National Assessment of Adult Literacy (NAAL) (2012) 

as “an individual’s ability to use printed and written information to function in society, to 

achieve one's goals, and to develop one's knowledge and potential.”  This is the most 

widely used definition in the literature. Literacy is a complex concept that encompasses a 

set of skills, which includes the ability to read, write, and comprehend all types of 

information, and is one of the top goals of the education system (Literacy Statistics, 

2011). 

In 1993, the nation’s most comprehensive measure of adult literacy was published 

by the National Center for Education Statistics (Kirsch , Jungeblut, Jenkins, & Kolstad, 

2002). Specifically, the National Adult Literacy Survey (NALS) complied information 

from over 13,000 randomly sampled adults and provided comprehensive information on 

U.S. literacy rates. In 2003, this information was updated with a sample of over 19,000 

individuals (Kutner, Greenberg, Jin, Paulsen, & White, 2006). The results from the first 

survey in 1993 found that low literacy affected as many as 90 million adults (Kirsch et 

al.). This survey found that approximately 40 million adults had very basic reading and 

writing skills and were unable to perform simple tasks, while another 50 million adults 

were in the second lowest level of literacy. The 2003 survey confirmed these findings. 
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These statistics clearly pointed out that low literacy is a major problem among adults in 

the United States.   

There are numerous consequences associated with low literacy.  In 2003, 43% of 

U. S. adults with low literacy were classified as living in poverty, leading to an increased 

reliance on government assistance (Kutner et al., 2006). Many previous studies have 

indicated that low literacy is associated with low-income status in the United States 

(Howard, 2004; Kirsch et al., 2002). It stands to reason that without a proper education, 

individuals will be blocked from higher paying jobs. It has been estimated that each 

additional year of schooling increases a woman’s income by 10 to 20 percent, indicating 

a very strong relationship between these two variables (Filmer, 1999).  

Specific to women, the consequences of lower literacy perpetuate within the 

family unit (Literacy Statistics, 2011). Infants and children of mothers with low literacy 

fare worse in society as a result of their mothers’ lack of knowledge and comprehension 

skills (Wadsworth & Butterworth, 2006). For instance, research indicates that these 

women are more likely to have an unplanned pregnancy, and often present for prenatal 

care later than other women (Endres & Sharp, 2004). They are also less likely to have 

discussed becoming pregnant with a health provider than women with adequate literacy 

skills. Moreover, if a woman has a chronic disease that will affect a pregnancy, such as 

diabetes, she is less likely to have discussed becoming pregnant with the doctor who 

manages her diabetes or with an obstetrician (Endres & Sharp).  

A mother’s literacy level also has a major influence on her child’s success in 

school (Kutner et al., 2006). Low literacy begets low literacy, but when a mother raises 

her literacy skills, by attending literacy programs or by some other means, her children 
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are less likely to drop out of school. Literate parents are more likely to place a higher 

importance on educational opportunities for their children and promote life-long learning 

skills (Literacy Statistics, 2011). 

There does not seem to be an ‘easy fix’ solution connected to the problem of low 

literacy. While the U.S. is currently one of the most well-educated countries in the world, 

it has a large and ever-growing group of people at the lower education levels (National 

Center for Education Statistics, 2012). The National Commission of Adult Literacy, in 

their 2008 Reach Higher, America publication, reported that Americans actually are 

becoming less educated (National Center for Education Statistics). Today, more than ever 

before, younger adults are less educated than the previous generation (National Center for 

Education Statistics). One in three of our nation's youth do not graduate from high 

school. The American dream of each succeeding generation having more education than 

the previous generation is no longer being realized. 

1.2 Educational Attainment: A Proxy for Literacy 

 

Research has consistently linked low literacy to educational attainment (Cho, 

Plunkett, Wolf, Simon, & Grobman, 2007; Howard, 2004; Kirsch, Jugeblut, Jenkins, & 

Kilstad, 2002; Kutner et al., 2006; Wilson et al., 2006). Educational attainment is defined 

as the highest level of education that an individual has completed (U.S. Census Bureau, 

2012), while literacy relates to a set of skills that are, for the most part, acquired in school 

(Darcovich, 2000). Literacy is, defined in this paper as, the knowledge people have 

acquired through the years of formal education (i.e., educational attainment). Please see 

Table 1 for a complete listing of defined concepts. For the purposes of this dissertation, 

educational attainment will be used as the proxy for literacy.  
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An association between education attainment and literacy skills is evident 

worldwide as well as in the U.S. (Darcovich, 2000). In all countries adults with higher 

levels of education have, on the whole, higher average literacy scores. On the national 

front, Kaestle, Campbell, Finn, Johnson, and Mikulecky (2001), using data from the 

National Adult Literacy Survey, found a positive relationship between educational 

attainment and literacy skills. In their study, formal education correlated strongly with 

higher literacy abilities at all levels and among all groups of gender, ethnicity, race, and 

age.  

However, literacy and educational attainment are not always correlated (Kirsch et 

al., 2002; Wilson et al., 2006) because individuals can gain reading and comprehension 

skills after leaving school or can forget some learned skills through non-use. If 

individuals do not practice their literacy skills after their formal years of schooling, 

educational attainment will be higher than actual literacy skills. On the other hand, 

individuals who acquire skills through life experiences will have higher literacy skills 

than educational attainment would suggest. In these instances, defining literacy by 

educational attainment is not a perfect correlation.  

But, accessing the types and varied learning opportunities necessary to become 

literate is difficult outside the walls of a formal school setting (Darcovich, 2000). Thus, 

literacy skills are commonly calculated in terms of a grade level or educational 

attainment (Doak, Doak, & Root, 1996). Research suggests that adults who earned a high 

school diploma or equivalent are far less likely to score in the lowest literacy levels 

(Kirsch et al., 2002). Although not a perfect substitute of skill, “using educational 
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attainment as a proxy of literacy is in theory an acceptable approach, since one of the 

purposes of education is the development of skills and knowledge” (Somers, 2005, p. 3).  

1.3 Health Literacy 

 

Low literacy is a significant health concern as it has a direct bearing on the way 

patients seek and receive care concerning their health and well-being (Nielsen-Bohlman, 

Panzer, & Kindig, 2004). Low literacy is a major barrier to healthcare when it negatively 

affects patients as they try to interact with the health system. Many educational skills 

such as reading, writing, numeracy, and problem solving, are necessary when making 

health decisions. The manner in which all these skills affect one’s health is known as 

health literacy. Health literacy is a complex topic with numerous and varied definitions 

attributed to it. This term encompasses how well individuals understand what they need 

to know to manage their lifestyle for optimal health (Nielsen-Bohlman et al.). The 

American Medical Association (AMA, 2012) defines health literacy as “the ability to 

obtain, process and understand basic health information and services needed to make 

appropriate health decisions and follow instructions for treatment.”  

When people do not have adequate literacy skills they frequently encounter 

difficulties carrying out many health-related tasks that others complete effortlessly 

(Wallace, 2006). Individuals with low literacy are less likely to know how to fully 

understand the directions related to their health or follow a plan of care than those with 

adequate literacy (Wilson et al., 2006). The results of low health literacy include 

increased hospitalizations (Baker et al., 2002); poorer understanding of chronic disease 

management (DeWalt, Berkman, Sheridan, Lohr, & Pignone, 2004; Gazmararian, 

Williams, Peel, & Baker, 2003; Williams, Baker, Honig, Lee, & Nowlan, 1998; 
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Williams, Baker, Parker, & Nurss, 1998); and under utilization of preventive services 

(Scott, Gazmararian, Williams, & Baker, 2002). Low literacy is also a major deterrent 

because it impedes the health system from operating at its most efficient level, since it is 

often difficult for healthcare providers to detect. For example, when asked to rate their 

patients’ literacy skills, one study found that 63 physicians were not able to identify those 

with low literacy (Seligman et al., 2005).  

Exacerbating the problem, healthcare providers seldom receive education or 

practice opportunities to develop skills to identify those with low health literacy, or to 

improve their health literacy (Nielsen-Bohlman et al., 2004). In fact, it is estimated that 

one-third of healthcare professionals are unaware that health literacy has a negative 

impact on patient care (Nielsen-Bohlman et al.). Physicians rarely consider literacy when 

talking with their patients (Powell & Kripalani, 2005). For instance, in one study fewer 

than 10% of patients (n=182) reading below a 6
th

 grade level were identified as having a 

literacy problem by their healthcare provider (Bass Wilson, Griffith, & Barnett, 2002). 

Health literacy acts as a barrier to healthcare especially for patients who have trouble 

understanding information. 

1.4 Historical Perspective of Health Literacy. 

It was in 1998 that the AMA (2012) publicly announced health literacy’s negative 

impact on health outcomes. That same year the World Health Organization (WHO) 

(Nutbeam, 1998) also came out with their definition of health literacy. The WHO defines 

health literacy similarly to the AMA, as “the cognitive and social skills which determine 

the motivation and ability of individuals to gain access to, understand and use 

information in ways which promote and maintain good health.” (Refer to Table 1). 
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Since this attention to health literacy almost 15 years ago, increasingly there has 

been more publicity and information available to healthcare providers designed to narrow 

the gap between health literacy levels. Changes in healthcare that have affected those 

with low literacy have mainly been in three areas: (1) simplifying complex information, 

(2) reducing the reading level of written health educational materials, and (3) developing 

ways to assist patients to understand health information more easily. Each will be briefly 

examined.  

Simplifying complex information. Complex health information acts as a barrier to 

healthcare for low-literate patients and can also be a hindrance to those with adequate 

literacy. This is especially true when trying to learn new medical terminology that is hard 

to pronounce and understand. Early research, involving 2,659 participants, found that 

those with low-literate skills could not accurately name and report information about their 

medications (Williams et al., 1995). Additionally, in focus groups conducted by Baker et 

al. (1996) low-literate participants (n=64) stated they avoided the healthcare system 

because healthcare providers seemed irritated when they could not easily grasp new 

information or had trouble filling out forms. 

 Reducing the reading level of written health educational materials. The research 

literature consistently shows not only is health information far too complex for people 

with low literacy, but the written materials used to augment the clinic visit are far more 

complex than the average reading ability of adults (Nielsen-Bohlman et al., 2004). The 

general population reads between 6
th

-10
th

 grade levels, yet health materials are often 

written at a much higher grade level (Nielsen-Bohlman et al.). For example, Jacobson, 

Morton, Offutt, Shevlin, and Ray (1999) found that low health literacy participants did 
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not understand materials written above a 5
th

 grade level in a study involving 433 patients 

seen in a primary care facility. Research evaluating 74 American Academy of Pediatrics 

patient education brochures found that over half of the brochures were written at an 8
th

 

grade or above reading level (Freda, 2005). Results from a study evaluating obstetrical 

and gynecological pamphlets, found that low-literate women became easily frustrated by 

educational materials they could not comprehend (Freda, Damus, & Merkatz, 1999). 

Another study, concerning 61 first time mothers found low-literate mothers need simple 

health educational materials, in order to encourage healthy habits (Kaufman, Skipper, 

Small, Terry, & McGrew, 2001). 

Developing ways to assist patients to understand health information more easily. 

Some early, common practices developed to educate patients encouraged healthcare 

providers to speak plainly, using no medical terminology, and also to use a combination 

of written materials (6
th

 grade level or below), videotapes, picture brochures, and 

demonstrations
 
(Doak et al., 1996). Along with these aids, two teaching programs, the 

‘Teach Back Method’
 
(Pfizer Clear Health Communication Initiative, 2006) and ‘Ask Me 

3’
 
(Partnership for Clear Health Communication, 2006) were initiated in 2006. The 

‘Teach Back Method’ encourages healthcare providers to ask patients to repeat the 

important parts of a clinic visit as a means to check patient understanding. The ‘Ask Me 

3’ program teaches patients how to communicate more effectively with their healthcare 

provider
 
by learning to ask pertinent questions related to their health. The key to the 

success of these initiatives is to ensure healthcare providers are aware of the negative 

effects of health literacy, are properly trained to make appropriate changes, and are 

motivated to make these changes in their primary care facilities. 
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Two major publications, Health People 2010 (U.S. Department of Health and 

Human Services, USDHHS, 2000) and Health Literacy: A Prescription to End Confusion 

(Nielsen-Bohlman et al., 2004) published by the Institute of Medicine (IOM) brought 

goals and new knowledge to this area of literacy in 2000 and 2004, respectively.  Healthy 

People 2010, the United States disease prevention initiative for that decade, identified 

communication as a major health objective. Health literacy also garnered the attention of 

healthcare providers with the IOM’s major report that examined the knowledge of health 

literacy. This publication also brought increased awareness of this phenomenon, and gave 

an action plan to achieve a health-literate society.  

1.5 Present-Day Perspective of Health Literacy  

 

The latest government report finds that low health literacy affects 9 out of 10 

people (USDHHS, 2010a). Healthy People 2020, the newest set of government goals, 

includes presenting health information in plain language that is understandable to the 

majority of the population (USDHHS, 2010b). These objectives include both oral and 

written forms of communication and call for measurements to be connected to health 

outcomes so the effectiveness of present interventions can be determined. Presently, the 

health literacy interventions are still primarily centered on effective patient 

communication, comprehensive educational techniques, and simplified written health 

materials. The focus of health literacy at the provider level is mainly to present 

information clearly to assist all patients since rarely do healthcare providers assess 

patients’ literacy or level of understanding (Paasche-Orlow & Wolf, 2007).  

One intervention that is not currently utilized by healthcare providers is 

measuring patients’ level of health literacy. This practice remains controversial. Health 
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literacy experts and healthcare providers frequently are concerned that assessing patient 

literacy will infringe on patients’ comfort level and privacy (Paasche-Orlow & Wolf, 

2007). They fear a health literacy assessment will alienate patients who already face 

major barriers to healthcare. Even though the few studies completed on patients’ 

acceptance of health literacy testing found favorable results (Ferguson, Lowman, & 

DeWalt, 2011; Johnson & Weiss, 2008; Ryan et al., 2008; Seligman et al., 2005), there is 

still a widespread belief that this direct measurement may shame or embarrass patients 

(Paasche-Orlow & Wolf). However, it is possible that assessing patients’ health literacy 

will give healthcare providers useful information and assist them in identifying patients 

who do not readily understand health information. Until such time that measuring health 

literacy is more widely accepted, obtaining information on patient educational attainment 

can give valuable information and serve as an adequate proxy. 

But, if healthcare providers want to measure their patients’ health literacy, there 

are three widely accepted assessments available: (1) the Rapid Estimate of Adult Literacy 

in Medicine (REALM) (Davis et al., 1996); (2) the Test of Functional Health Literacy in 

Adults (TOFHLA) (Nurss, Parker, Williams & Baker, 1995); and (3) the Newest Vital 

Sign (NVS) (Weiss et al., 2005). Clinic settings vary widely in how they are set-up to 

manage patient care and each of these tests is unique, giving healthcare providers choices 

to meet the needs and constraints of their own particular clinic settings and populations. 

By assessing a patient’s health literacy, healthcare providers may be better equipped to 

match the health information to the patient’s level of understanding; thus, possibly 

leading to better understanding and subsequently better health behavior outcomes.  
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The present day perspective is that patients with lower literacy levels are less 

likely to understand written and spoken health information needed for self-care (Nielsen-

Bohlman et al., 2004). The problem lies within the health system, even though this 

problem originates elsewhere, the health system is the place that must overcome these 

deficits. Better health outcomes for patients with low health literacy are called for while 

holding costs to a minimum. A health literacy framework is introduced next and presents 

the known factors that affect health literacy. 

1.6 Health Literacy Framework 

The framework that guided this study is presented by the IOM (Nielsen-Bohlman 

et al., 2004). Figure 1 depicts the health literacy framework with the proposed research 

variables bolded and embedded in the model. It is not a causal model; instead, it places 

literacy (with educational attainment as a proxy for literacy) as the basis for health 

literacy and illustrates the connection between individuals and health contexts on health 

literacy. Health contexts are defined as a wide range of environments that affect an 

individual’s health knowledge (Nielsen-Bohlman et al.). The health contexts for the 

present study are identified as socioeconomic factors (i.e., age, marital status, parity, 

income, non-Medicaid insurance, Medicaid, race, and ethnicity); psychological factors 

(i.e., planned pregnancy, prenatal stress, postpartum depression); and birth characteristics 

(i.e., neonatal intensive care use, multiple births). 

In this model the health contexts, health literacy, and individuals are equally 

dependent upon literacy. In turn, health outcomes are dependent upon the health contexts, 

health literacy, and individuals. Health literacy, besides being affected by literacy, is also 

influenced by the health contexts and individuals, which are also influenced by literacy. 
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These components all contribute to health literacy, which then outlines the health 

outcomes.  

1.7 Problem Statement 

 

The purpose of this study was twofold, (1) to compare educational levels in two 

different time periods and (2) to study the trend regarding the knowledge and behaviors 

of three health concerns (i.e., folic acid consumption, breastfeeding, and infant sleep 

position) for maternal women of varying educational levels (i.e., ≤ 8
th

 grade, 9
th

-11
th

 

grade, 12
th

 grade, 13
th

 -15
th

 grade, and ≥ 16
th

 grade), utilizing six years of data from the 

NC PRAMS survey. PRAMS divides these six years of data into two different Phases; 

Phase 3 include the years, 1997,1998, and 1999, while Phase 5 includes the latter years of 

2005, 2007, and 2008. The research findings provide statistical facts about the knowledge 

and behaviors of pregnant women and provide a time assessment, comparing when health 

literacy was first highlighted as a health problem to current-day.  

Although not a causal study, the present trend study is an attempt to fill a gap in 

the current knowledge base of health literacy. Specifically, the present study provides 

new information concerning the knowledge and behaviors of three important health 

topics for maternal women and their infants. Educational attainment is used as a basic 

proxy for health literacy. Health literacy experts and healthcare providers need a plethora 

of information on the current state of health literacy in order to reliably assist those with 

educational deficits. 

 The AMA (2012) and WHO (Nutbeam, 1998) have publicized the need for all 

healthcare providers to become aware of the pervasiveness of low health literacy and to 

take steps to assist patients with the health information given patients, both verbally and 
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in writing. Enough time has lapsed to discern if there have been improvements in the 

health knowledge and behaviors of low-literate individuals since the AMA and WHO 

defined health literacy and publicized its frequency. This trend study addressed the 

important question – are their differences in the knowledge and behavior of low-literate 

pregnant women concerning three key aspects of fetal and infant well-being since the 

AMA and WHO defined health literacy and publicized its impact on the health 

knowledge and behaviors of patients with low literacy? 

1.8 Significance of the Study 

This research is significant to the domain of Health Services Research as it extends 

the knowledge base that currently exists in that field. The present study addresses 

important health outcomes and how they are associated with maternal educational 

backgrounds. The present study also addresses changes seen over time concerning these 

same health outcomes concerning maternal women of varying educational backgrounds.  

Healthcare is an area that is under constant examination and inspection so that the 

best patient health outcomes can be achieved. Many studies have demonstrated a 

relationship between folic acid consumption (e.g., Amitai, Fisher, Meiraz, Baram, 

Tounis,  & Leventhal, 2008; Baykan, Ozturk, Poyrazoglu, & Gun, 2010; Bower, Miller, 

Payne, & Sema, 2005; Canfield, Przybyla, Case, Ramadhani, Suarez, & Dyer, 2006), 

breastfeeding (e.g., Akter, & Rahman, 2010; Al-Sahab, Lanes, Feldman, & Tamim, 2010; 

Aryal , 2007; Barria, Santander, & Victoriano, 2008; Bernardi, Jordao, & Filho, 2009), 

infant sleep position (e.g., Amitai, Fisher, Meiraz, Baram, Tounis,  & Leventhal, 2008; 

Baykan, Ozturk, Poyrazoglu, & Gun, 2010; Bower, Miller, Payne, & Sema, 2005; 

Canfield, Przybyla, Case, Ramadhani, Suarez, & Dyer, 2006), and maternal education, 
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but other studies have found conflicting findings. This denotes areas where further 

analyses are needed. Before changes in this area of healthcare can occur, a clear picture 

of how maternal women are affected by their education levels is important. Discussing 

the concept of health literacy would not be complete without fully examining the closely 

related construct of educational attainment.  

The maternal health knowledge and behavior outcomes that were independently 

identified and analyzed for the present research are folic acid consumption, breastfeeding, 

and correct infant sleep position. Although not a causal design, the present study attempts 

to provide new information concerning these three important topics for maternal women 

and their infants, independent of each other. The trend analyses address the changes in 

the health knowledge and behaviors of women of varying education levels over time. 

These specific areas of health knowledge and behaviors, folic acid consumption, 

breastfeeding, and correct infant sleep position are grouped together for this study 

because they are important to birth outcomes and also because the goals of the Healthy 

People 2020 have not been reached in any of these three areas.  

1.9 Specific Aims of Research and Research Questions 

 

The specific aims of this study were to: (1) examine the association between 

educational attainment and the health knowledge and behaviors of pregnant women in 

two different time periods (Phase 3: 1997-1998-1999 and Phase 5: 2005-2007-2008), 

both with and without covariates and (2) examine the trend from Phase 3 to Phase 5 in 

health knowledge and behaviors of pregnant women for women with varying educational 

attainment levels, both with and without covariates. The research questions connected to 

these specific aims are: (1) what is the association between education and the health 



 15 

  

knowledge and behaviors of pregnant women in the two different phases? and (2) what is 

the trend from Phase 3 to Phase 5 in the health knowledge and behaviors of pregnant 

women of varying educations? These aims and research questions were investigated 

retrospectively, using data from the North Carolina Pregnancy Risk Assessment 

Monitoring System (PRAMS, 2012).



  

  

CHAPTER 2: LITERATURE REVIEW 

 

 

2.1 Introduction 

 

Folic acid consumption, breastfeeding, and infant sleep position are three major 

health concerns for pregnant women. Women who have a difficult time deciphering 

health information (i.e., low levels of health literacy) may struggle to understand the 

educational information or health care instructions related to these important topics. Even 

though it may seem that such materials are being presented in a straightforward and 

relatively easy-to-follow manner, their interpretation may be much more difficult for 

women with low literacy levels.   

The objective of this review was to identify the current research on women’s 

knowledge and behavior of folic acid, breastfeeding, and infant sleep position as related 

to their health literacy. As noted in Chapter 1, health literacy is defined as “the ability to 

obtain, process and understand basic health information and services needed to make 

appropriate health decisions and follow instructions for treatment” (NAAL, 2012).  

 Two main questions guided this literature review. First, what is the present state 

of the health literacy knowledge of maternal women concerning folic acid, breastfeeding, 

and infant sleep position? Second, how is health literacy measured and defined in 

research? Are correlations between health literacy, literacy, education, and educational 

attainment included as part of the analyses? The findings for the first question are 

examined for each variable separately.  
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 A thorough review of folic acid, breastfeeding, and infant sleep position research 

pertaining to health literacy, literacy, education, and educational attainment was 

completed. The major databases of PubMed, CINAHL, Science Direct, and Health 

Source: Nursing/Academic Edition were comprehensively searched.  In addition to these 

databases, this methodical search included Google Scholar, using the same search terms 

and a comprehensive look at the bibliographies of all manuscripts included in this study. 

The limits used for this search included: (1) an adult female population, 19-45 years of 

age, (2) published in English, and (3) included quantitative and qualitative analyses.  

2.2 Folic Acid Consumption 

Women of childbearing age who consume 400 micrograms of folic acid daily can 

reduce the risk of infant birth defects (Centers for Disease Control and Prevention, 

[CDC], 2012a). Folic acid (vitamin B9), also called folate, must be taken prior to 

conception and at the very earliest stage of a pregnancy in order to protect the neonate’s 

spinal column and brain. Since about 50% of pregnancies are unplanned, it is imperative 

that all women of childbearing years understand the need for this vitamin. This simple 

procedure, one pill a day, can reduce the risk of an infant born with a neural tube defect 

by as much as 70% (CDC, 2012a).  

The CDC (2012a) reports some gains in women’s knowledge and consumption of 

folic acid. In 2005, only 7% of women reported knowing that folic acid should be taken 

before a pregnancy and by 2007, this percentage almost doubled, increasing to 12%. As 

these statistics point out, more education for women of child bearing years is needed 

before the majority of women understand the importance of folic acid to reduce the risk 



 18 

  

of infant birth defects. What is not clearly stated in these percentages is how one’s 

educational attainment level affects women’s folic acid knowledge and behavior.  

Taken together, many studies report a significant and positive relationship 

between one’s literacy level and folic acid knowledge and behavior. As educational 

levels increased, so did the knowledge of the importance of folic acid consumption for a 

pregnancy (e.g., Amitai, Fisher, Meiraz, Baram, Tounis,  & Leventhal, 2008; Baykan, 

Ozturk, Poyrazoglu, & Gun, 2010; Bower, Miller, Payne, & Sema, 2005; Canfield, 

Przybyla, Case, Ramadhani, Suarez, & Dyer, 2006; Fauzi, McKenna, Yusoff, & Rahman, 

2009; Goldberg et al., 2006; Li, Ren, Zhang, Liu, & li, 2007; Molster, Samanek, Boer, & 

O’Leary, 2009; Rasmussen, 2010; Tinker, Cogswell, Devine, & Bery, 2010; Watson, 

Brown, & Davey, 2006). Examples of these study findings follow. (For a complete listing 

of all folic acid studies reviewed, please see Table 2). Van Eijsden et al.’s (2006) study, 

with over 12,000 participants, found that women in the highest educational level were 

over five times more likely to have the knowledge of the importance of folic acid 

compared to women in the lowest educational group. Amitai et al. (2008) also studied 

folic acid knowledge and found that not even 50% of the women with a college education 

knew to take folic acid preconceptually. Even more alarming though, in their study of 

over 5,000 women interviewed at different years (i.e., 2000, 2002, and 2005), not even 

14% of the women with less than a 12
th

 grade education had this knowledge. Sharp et al. 

(2009) found similar results involving 250 women. In their study, participants with an 

education beyond high school were approximately nine times more likely to be aware of 

folic acid than those with less than a high school education. 
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 Having enough participants represented in the low educational categories for 

health literacy assessment can be problematic for researchers. For example, one 

limitation of the Sharp et al. (2009) study noted above was that only 6% of the 250 

participants were in the low literacy category, while 66% of participants had some 

college education. However, this review did identify a few studies with a larger sample 

size of women in the low educational attainment levels, but most studies included a small 

percentage of low literate women, similar to the Sharp et al. study. For example, both the 

Baykan et al. (2010) and Li et al. (2007) studies are unusual in the breakdown of their 

participants. In Baykan et al.’s study, the sample size of women with less than a high 

school education was very high (n=699) and much higher than the two other education 

levels (i.e., high school graduate, n=259 and university graduate, n=125).  Li et al.’s 

study also had an unusually high number of women in the low education category. A total 

of 410 participants had less than a high school education, compared to only 53 

participants with a high school education and 13 women with junior college or better 

education. Both studies suggest there is a positive and significant relationship to folic 

acid knowledge and women’s education. 

 Another important factor in the prevention of birth defects focused on when folic 

acid is consumed. The findings from these studies are important since a woman needs 

adequate levels of folic acid at the time of conception. Al-Hossani et al. (2010) found that 

only a small number of the women (n=277) of all educational backgrounds took folic acid 

prior to pregnancy. Brough et al.’s (2009) study of periconception folic acid supplement 

use in a socially deprived, ethnically diverse population involving 402 women, found that 

women with higher education started taking folic acid earlier than their counterparts with 
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less education. 

 This positive relationship between educational level and folic acid consumption 

appeared in other studies as well. Using six years of retrospective data, de Walle & van 

den Berg (2002) found that pregnant women with low education were less likely to take 

folic acid supplements as recommended. Similarly, Sukchan et al. (2010) found that 

women with low educational levels were 1.5 to 3 times more likely to have insufficient 

intake of folic acid in their study involving 400 women.  

However, not all studies reported this positive relationship between educational 

level and folic acid knowledge and behavior (Coonrod, Bruce, Malcolm, Drachman, & 

Frey, 2009; Dawson, Pham, & Hunter, 2001; Hassan & Al-Kharusi, 2008; Timmermans 

et al., 2008). Coonrod et al. found that awareness of the benefits of folic acid in 

pregnancy decreased with younger age, but not low educational levels in their study of 

305 women.  In an earlier study completed by Hassan & Al-Kharusi, similarly no 

association was found between knowledge of folic acid and education among 300 

women.  Furthermore, using data collected from almost 7,000 women in a world-based 

study, Timmermans et al. found maternal education was statistically significant for 

certain populations (i.e., Dutch and Turkish), but not for other populations (i.e., 

Moroccan, Suriname or Antilles, groupings of other western and other non western 

populations) concerning women’s knowledge of folic acid. Dawson et al. also found that 

out of a total of 342 participants, women’s education did not correlate with folic acid 

consumption. Upon further examination, they found that their participants who did not 

take folic acid believed that their dietary intake was sufficient and supplementation was 

not necessary. 
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Altogether, the research findings on folic acid knowledge and consumption 

among women of childbearing age have reported some conflicting findings; however, the 

majority of studies found a positive association between these two concepts. The research 

outcomes, as a whole, find that maternal women with low educational status have more 

trouble understanding the information about folic acid, than those with higher education, 

which, in turn, will affect their usage (e.g., Amitai, Fisher, Meiraz, Baram, Tounis,  & 

Leventhal, 2008; Baykan, Ozturk, Poyrazoglu, & Gun, 2010; Bower, Miller, Payne, & 

Sema, 2005; Canfield, Przybyla, Case, Ramadhani, Suarez, & Dyer, 2006; Fauzi, 

McKenna, Yusoff, & Rahman, 2009; Goldberg et al., 2006).  

2.3 Breastfeeding 

Pregnant women need to know the importance of breastfeeding and for those who 

elect to breastfeed, develop a breastfeeding plan before the birth of her infant. 

Breastfeeding has benefits for both the infant and for the mother (American Academy of 

Pediatrics [AAP], 2005a). The present study assesses women’s knowledge and behavior 

of breastfeeding associated with her educational level. Even though recommendations 

urge women to breastfeed for at least 6 months, any length of time a mother breastfeeds 

has health benefits (March of Dimes, 2012). Initiating breastfeeding takes knowledge and 

forethought on the part of a woman while she is pregnant and drives other decisions, such 

as exclusivity and duration of breastfeeding. 

 Since 2005, the AAP has recommended that all mothers breastfeed exclusively 

the first six months and continue breastfeeding for at least the first year of their infants’ 

life and thereafter, for as long as mutually desired. Both the American Dietetic 

Association (ADA) (Dobson & Murtaugh, 2004) and the World Health Organization 
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(WHO, 2007) have endorsed similar recommendations to the AAP. At first glance, U.S. 

statistics associated with breastfeeding are positive. The CDC (2012b) reported that in 

2011, 74.6% of U.S. women initiated breastfeeding, which is getting close to the Healthy 

People 2020 goal of 75% (USDHHS, 2010b). But, when this information is broken down 

by states, many individual states (i.e., Alabama, Kentucky, Louisiana, Mississippi, and 

West Virginia) reported fewer than 60% of mothers initiating breastfeeding in the same 

year.  Pertinent to the present study, the latest statistics for North Carolina’s women 

initiating breastfeeding is 67%.  

The decision to breastfeed may be affected by a woman’s education level. There 

is so much new information a first-time mother must learn in a relatively short period of 

time related to just this one aspect of her pregnancy. Women with less education may fail 

to grasp all the information they need to make an informed decision about breastfeeding 

(Nielsen-Bohlman et al., 2004). Table 3 presents a complete list of the breastfeeding 

research publications reviewed here. 

The majority of research reviewed found a statistically significant and positive 

relationship between the knowledge and behavior of breastfeeding and maternal 

education level. Women with the knowledge and behavior of breastfeeding had higher 

levels of formal education (e.g., Akter, & Rahman, 2010; Al-Sahab, Lanes, Feldman, & 

Tamim, 2010; Aryal , 2007; Barria, Santander, & Victoriano, 2008; Bernardi, Jordao, & 

Filho, 2009; Black, Godwin, & Ponka, 2008; Chaparro, & Lutter, 2010; deCastro, 

Engstrom, Cardoso, Damiao, Rito, & Gomes, 2009; do Nascimento, et al., 2010; 

Flacking, Ewald, & Starrin 2007; Hauch Fenwick, Dhaliwal, & Butt, 2011; Kristiansen, 

Lande, Ovrby, & Anderson, 2010; Ku & Chow, 2010).  
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For example, Van Rossem et al. (2009) found in their study of 2,914 participants, 

that the decision to breastfeed was affected by a woman’s education. Mothers in the 

lowest educational group were less likely to breastfeed (73%), as opposed to 95.5% of the 

mothers in the highest educational group who breastfed. Their study is unusual in that 

they had a high percentage of women breastfeeding in both of these educational 

groupings. Yet, of the mothers who began breastfeeding, only 15% of the ones in the 

lowest educational group were still breastfeeding at six months as compared to 39% of 

mothers in the highest education group.  Serving as another example, Sparud-Lundin and 

Wennergren (2010) found that women who initiated breastfeeding at the time of 

discharge from the hospital were more likely to still be breastfeeding at 2 months and 6 

months if they had higher educational levels, in their study of 212 diabetic women.  

Another study of interest examined breastfeeding habits of 25 mothers over an 

eight-year span (Flacking et al., 2007). Their findings suggest that maternal education 

affects both the initiation and duration of breastfeeding of pre-term and full-term infants. 

Comparatively, Hauch et al. (2011) found in their research involving over 2,000 

participants, that women with low education who initiated breastfeeding, were more 

likely to discontinue breastfeeding sooner than those with more education.                                                                                                                                                                                                           

Along these same lines, Krause & Lovelady (2011) and Chin et al. (2008) found 

comparable results. Krause and Lovelady, in their breastfeeding study as related to 

overweight and obese women (n=450), found that education was a statistically significant 

predictor of breastfeeding. Chin et al. found that when mothers (n=3,515) who had 

recently given birth were asked “did you ever breastfeed or pump breast milk to feed 

your new baby after delivery?,” that education increased as breastfeeding increased. 
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Mothers with a high school education were 70% more likely to breastfeed and mothers 

with some college were more than four times more likely to breastfeed than those with 

less than a high school education.  

Both Krause and Lovelady (2011) and Chin et al. (2008) considered race in their 

respective studies. Chin and his team found no significant interaction between race (black 

versus white) and education as related to breastfeeding.  The association was similar for 

white and black mothers, as education increased women in general were more likely to 

breastfeed. Conversely, Krause and Lovelady found statistical differences between 

education levels of black and white races in their research. These researchers found that 

higher levels of education had a significant, positive effect on black women breastfeeding 

their infants, but did not find this significance in white women.  

Several studies found a positive relationship between initiating and exclusively 

breastfeeding when stratified by maternal education (e.g., Al-Sahab et al., 2010; Do 

Nascimento et al., 2010; Kristiansen et al., 2010; Ku & Chow, 2010; Memon et al., 

2010). As two examples, Kristiansen et al. (2010) found that the odds of mothers 

(n=1,490) initiating and then exclusively breastfeeding their infants increased when the 

level of maternal education increased. Al-Sahab et al.’s (2010) research found that the 

maternal education was the only significant socio-economic predictor of initiating and 

exclusively breastfeeding. In this study of 5,615 women, the other predictors used were: 

age, maternal smoking, Intensive Care Unit admission, and having a home birth. 

Comparatively, other studies investigating the relationship between the 

knowledge and the behavior of breastfeeding and maternal education presented 

contradictory findings within their own studies (e.g., Bernardi et al., 2009; Lessen & 
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Crivelli-Kovach, 2007; Mihrshahi et al., 2010; Sasaki et al., 2010; Senarath et al., 2010). 

Specifically, Lessen and Crivelli-Kovach found that women (n=100) in their study who 

had some college or graduate level education were more likely to have the intention to 

breastfeed during pregnancy, but no significance was found in their behavior of actually 

breastfeeding. This nonsignificance was present even though breast pumping, a viable 

option for mothers, was also analyzed in their research.  

Other inconsistencies included Sasaki et al. (2010), who found that maternal 

education was not statistically significant with initiating and exclusively breastfeeding 

during the first six months of life in their study involving 312 women. While, Bernardi et 

al. (2009) found that women (n=2,857) with the highest level of education initiated and 

then exclusively breastfed for longer periods of time, but so did women in the lowest 

educational levels.  

This review also found inconsistencies in studies pertaining to initiating and 

duration of breastfeeding concerning maternal education. For example, Rakhshani and 

Mohammadi (2009) found that the length of time the women (n=1,264) breastfed 

decreased among mothers of higher educational levels. Furthermore, Roudbari et al. 

(2009) found no significant relationship between a mother’s educational level and the 

initiation and duration of breastfeeding in women (n=450). Tarrant et al. (2010) found in 

their study of 1,417 women, those mothers with low education, after initiating 

breastfeeding, then breastfed their infants for an average of 28.4 weeks compared to only 

13.8 weeks for those with more years of formal education.  

The majority of the research reviewed indicated a positive relationship between 

the knowledge and behavior of breastfeeding and one’s educational level, a proxy for 
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health literacy, but many research outcomes deviated from these findings. Part of the 

reason for these inconsistencies may stem from the fact that there are a lot of different 

variables that heavily influence a woman’s decision to breastfeed. It is a personal choice, 

but when women have the knowledge and understand the health benefits of breastfeeding 

for their infant, as well as for themselves, the incidences of breastfeeding may increase.  

2.4 Infant Sleep Position  

 In 1992, the AAP, (2005b) endorsed the idea that all infants be placed on their back 

for sleep. This recommendation was in response to research findings that the risk of 

sudden infant death syndrome (SIDS) is significantly reduced when infants are positioned 

on their back for sleep (Back to Sleep, 2010). SIDS, a leading cause of death in the first 

year of life, is defined as “the sudden death of any infant less than one year of age which 

remains unexplained after a thorough case investigation, including complete postmortem 

examination, review of clinical history and examination of death scene” (Willinger, 

James, & Catz, 1991, p. 679).  

 The ‘Back to Sleep’ campaign, which began in 1994 (AAP, 2005b), had a goal of 

educating mothers and infant caregivers in the proper supine (back) position for sleep in 

the U.S. Since that time, Americans have seen a dramatic decrease in infant deaths, yet 

the goals of the Healthy People 2020 of 75.9% of infants put to sleep on their back has 

not been reached (USDHHS, 2010b). There are still many parents who either have not 

received this information or do not understand the importance of proper sleep position for 

infants. In 2007, only 69% of infants were put to sleep in the correct position nationwide 

(USDHHS, 2010b). To date, there are still far too many deaths in infants under one year 

of age related to SIDS each year in the U.S.; it remains a significant cause of death. 
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 In an effort to include all recent research on infant sleep position, in the present 

literature review, several search terms were used. The search terms included in this 

analysis were: ‘infant sleep,’ ‘back to sleep,’ ‘SIDS,’ and ‘sudden infant death 

syndrome.’ These terms were individually coupled with the education terms described 

earlier in this paper as: health literacy, literacy, education, and educational attainment. 

However, the two terms ‘SIDS’ and ‘sudden infant death syndrome’ were used 

only as a means to find all the research on the topic of ‘infant sleep position’ together 

with maternal educational status. Research in the area of SIDS-related deaths in relation 

to maternal and paternal educational levels exists, but that line of inquiry is beyond the 

scope of the present review. The relationship between maternal knowledge and 

subsequent behavior of correctly placing infants to sleep on their back is reported here. 

Table 4 presents a complete list of the research reviewed here concerning infant sleep 

position. 

  This literature review found a number of studies reporting a statistically 

significant relationship between the level of maternal knowledge of correct infant sleep 

position and maternal education (e.g., Chung, Hung, Marchi, Chavez, & Braveman, 

2003; Colson, Rybin, Smith, Colton, Lister, & Corwin, 2009; Corwin, Lesko, Heeren, 

Vezina, Hunt, Mandell, & et al., 2003; Moon, Calabrese, & Aird, 2008; Moon, Oden, & 

Grady, 2004; Phares, Morrow, Lansky, Barfield, Prince, Marchi, & et al., 2004; Pickett, 

Luo, & Lauderdale, 2005; Pollack & Frohna, 2002). The majority of studies reviewed 

found that as women’s educational level increased, the more likely they were to place 

their baby to sleep on their back.   

 Of particular interest, Ottolini et al. (1999) evaluated maternal education and 
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characteristics of infant sleep position (n=348) and found this positive relationship 

between education and correct infant sleep position. That is, the authors found that 

maternal education was associated with placing infants to sleep correctly. In addition, 

Ottolini and associates found only one-third of physicians discussed sleep position with 

mothers and other caregivers when the infant was 2 and 4 months of age. This finding is 

important since this is the time for the highest risk of a SIDS death.  

 In addition, Corwin et al. (2003) comprehensively studied infant sleep position 

within 14,206 women of differing race/ethnicity stratified by education in the years 1995-

1998. The findings are extensive since the researchers also examined the trend as well as 

varying infant ages. Results found that infants at one month of age did not reach the 

‘Back to Sleep’ Campaign (SIDS Risk Reduction, 2012) goal of only 10% being placed 

in the prone (stomach) position in 1995–1996. Comparatively, by 1997–1998, this goal 

was reached, but only for infants of white and Asian women, who were college 

graduates. The use of the back sleep position for infants at one month of age was the 

lowest level for participants classified as black/Hispanic, who were non–college 

graduates. Only infants of college-educated, white mothers came close to the goal of only 

10% being placed on their stomach at the three-month of age marker.  

 Additionally, Corwin et al. (2003) found that infants at six months of age of 

black/Hispanic mothers with less than a college education were markedly less likely to be 

placed in the correct position for sleep compared to those with higher education. The 

trend also was significant in this study, such that the rate of mothers not placing their 

infant to sleep on their back was greater than 20% among black/Hispanic women with 

less than a college education for both time periods.   
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 In contrast to these studies, other studies did not find a positive relationship 

between infant sleep position and education (e.g., Anuntaseree et al., 2008; Kemp, Harris, 

& Chavez, 2006; McKinney, Holt, Cunningham, Leroux, &  Starr, 2008; Lung & Su, 

2011; Willinger, Ko, Hoffman, Kessler, & Corwin, 2000).  In a study of over 3,000 

women, women with higher education were more likely to use the wrong infant position 

for sleep (Anuntaseree et al). Lung and Su found in their study of 1,783 participants, that 

mothers with low educational levels were more likely to put their infants at six months of 

age to sleep in the back position. Similar outcomes were found in a study completed by 

McKinney et al., whose study objective was to identify factors related to the infant sleep 

position. Their study found no significance in education and using the back position. 

However, further research among the 11,000 participants, who had recently given birth, 

found that mothers with a high school education or less more commonly placed their 

infants on their side as opposed to mothers with some college education. 

 This review has highlighted current research on infant sleep position and its relation 

to maternal education. Collectively, the majority of study findings suggest that education 

is a factor in the knowledge and subsequent behavior of proper infant sleep position. 

However, there is adequate research that negates this finding. Additional research is 

warranted to further investigate the relationship between infant sleep position and 

maternal education. Studies that evaluate maternal health literacy and literacy and 

education are of specific need since limited research has been published on this topic. 

Until the goal of the Healthy People 2020 (USDHHS, 2010b) of 75.9% of infants put to 

sleep on their back is reached, research is needed. 
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2.5 Measurements of Health Literacy Found in Research 

The second objective of this literature review was to examine how literacy was 

measured in research studies of folic acid, breastfeeding, and infant sleep position. The 

search terms health literacy, literacy, education, and educational attainment were used for 

this analysis. 

This review found vast inconsistencies when using and reporting health literacy, 

literacy, education, and educational attainment in research pertaining to folic acid, 

breastfeeding, and infant sleep position. None of the studies in this review used a 

standardized health literacy instrument, such as the TOFHLA (Nurss et al., 1995), 

REALM (Davis et al., 1996), or the NVS (Weiss et al., 2005). Overwhelmingly, the 

highest level of educational grade completed was the variable of choice to serve as a 

proxy for literacy or health literacy. Tables 2, 3, and 4 report verbatim how each research 

team reported, identified, defined, and categorized education. Besides this finding, others 

were noted as pertaining to health literacy research.  

First, most studies did not adequately define, or explain the variable used as the 

literacy marker. As one example, Sukchan et al., in their 2010 study on folic acid, used 

three levels of education: (1) primary, (2) secondary, and (3) higher than secondary 

school, but these categories when never discussed any further by the researchers. In fact, 

rarely was there any discussion related to education assessed, even though it was a main 

area of interest. A sampling of how this variable was labeled included: maternal 

education level, educational attainment, or highest level of schooling attained. In general, 

no further explanation ensued in research studies.  
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When the nominal and operational definitions of the respective educational 

categories are not described in a study, it is much harder to compare the results between 

studies. For example, the term 'secondary education' can have different meanings from 

one country to another. Further complicating this equation is the possibility of multiple 

definitions for one term within one nationality. When reading international studies that 

use the terms ‘secondary’ and ‘tertiary education,’ without defining them, readers are left 

guessing the corresponding total years of formal education.  

 With respect to the United States, and important to the present study, many 

Americans may think of secondary education as 6
th

 – 8
th

 grade, but depending on their 

geographical location within the U.S., it may be thought of as 7
th

 – 9
th 

grade or even 6
th

 – 

12
th

 grade. When reading U.S. research, which use these different terms without defining 

them, readers are left guessing the corresponding total years of formal education analyzed 

in a particular study.  

Second, these educational levels varied greatly as to the number of categories that 

were used as response options or for coding purposes in each study. The category levels 

are presented verbatim as provided for each of the three variables of interest and can be 

found in Tables 2, 3, and 4. For example, some studies used only two levels representing 

education, such as less than 12 and greater than or equal to 12 years of education (e.g., 

Do Nascimento et al., 2010), or less than 8 and 8 or more years of education (e.g., 

Niquini, Bittencourt, Lacerda, Oliveira, & Leal, 2010). While other studies used many 

more levels, such as Kunwar, Faridi, Singh, Zahra, & Alizaidi, in their 2010 study they 

used eight educational dividers. Moon and colleagues (2004), also stratified maternal 

education on many levels, utilizing seven categories for educational attainment: (1) did 
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not finish high school, (2) high school graduate, (3) some college or technical school, (4) 

technical school graduate, (5) 4-year college graduate, (6) postgraduate training, and (7) 

unknown.  

Third, the manner in which education was categorized varied greatly between 

studies. It is easy to see why this would be problematic when reviewing and comparing 

studies, especially when trying to make conclusions related to one’s literacy level and a 

particular health issue. To illustrate this point, in Colson et al.’s (2009) study they found 

that mother’s (n=13,000) education was a factor in placing an infant in the proper sleep 

position. Only two levels of education categories, ‘up to college’ and ‘college or more’ 

were used. So, in their study, mothers were grouped together whether they had completed 

high school or not. Anuntaseree et al. (2008) also used only two education levels in their 

study on infant sleep position (n=2,236), but these categories were very different from the 

Colson et al.’s study: (1) less than and equal to 6
th

 grade and (2) greater than a 6
th

 grade 

education level. Wu et al.’s (2007) study also used only two educational levels. However, 

the educational marker for their study was 7
th

 grade. Their study, involving over 1,000 

interviews, found that 73% of women with education above 7
th

 grade took folic acid, and 

28% of them took it correctly, while most (83%) of the participants with less than a 7
th

 

grade education did not take folic acid. These studies, as well as others, used a far lower 

measurement than what is generally measured as low education.  

On the other hand, Pickett et al. (2005) and Chung et al. (2003) are two examples 

of researchers who fully described their education variable in their study of 21,126 and 

865 participants, respectively. In Picket el al.’s epidemiological study, cases of SIDS 

were compared to infants who survived the first year of life. The research objective was 
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to analyze whether the ‘Back to Sleep’ campaign had reduced social class inequalities. 

Social class was defined in this study by the ‘mother’s highest level of educational 

attainment’. These researchers used five categories of educational attainment (i.e., 0-8; 9-

11; 12; 13-15; 16+).  Chung et al. delineated four educational categories (i.e., 8
th

 grade or 

less; some high school; high school graduate or GED equivalent; some college or more) 

and also fully described them.  

To summarize, the studies reviewed here analyze the relationship of folic acid, 

breastfeeding, and infant sleep position knowledge and behaviors stratified by women’s 

education level. Of particular note, many studies fall short of defining and 

operationalizing education, making comparisons between studies difficult. Although 

these studies provide valuable information, researchers should not assume that readers 

understand the divisions for education when using it for categorical data analysis. This 

finding is particularly apparent in the comparison of the different types of categorization 

reflected in the articles reviewed here. It is important for researchers to adequately 

identify, define, and explain each variable of interest. Researchers also need to be 

cognizant of how education is categorized, especially due to its frequent usage as a 

literacy marker. 



  

  

CHAPTER 3: METHODS 

 

 

3.1 Study Population and Data Source 

 

To examine the knowledge and behaviors of three important health concerns for 

maternal women (i.e., folic acid consumption, breastfeeding, and infant sleep position), a 

retrospective secondary analysis trend study design was used. Six years of data in two 

phases, (i.e., Phase 3:1997, 1998, 1999, Phase 5; 2005, 2007, 2008) from the North 

Carolina Pregnancy Risk Assessment Monitoring System (PRAMS, 2012) were used for 

this study. PRAMS data are designed as a means to monitor maternal behaviors. The 

PRAMS questionnaire collects information on various maternal behaviors surrounding 

shortly before, during, and after pregnancies that resulted in the delivery of a live birth. 

All participating states use the PRAMS (2012) standardized data collection 

methodology developed by the CDC. The questionnaire consists of two parts. First, there 

are core questions that appear on all states’ surveys, such as information about infant 

birth weight and adverse pregnancy events. Second, there are state-added questions that 

are tailored to each state’s needs. New mothers are randomly selected from recent birth 

certificates and the selected women are first contacted by mail. Self-administered 

questionnaires are then mailed to the identified mothers. The first mailing is sent out 

approximately two to six months after delivery of a live birth. If there is no response to 

repeated mailings, women are contacted and interviewed by telephone. 
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Excluded from the PRAMS (2012) data are the following: (1) out-of-state births 

to residents, (2) in-state births to non-residents, (3) birth certificates missing the mother’s 

last name, (4) multiple gestations of 4 or more siblings, (5) births to mothers, who are 12 

years old or younger, and (6) women whose educational level is not given. Additional 

exclusions for this particular study were women under the age of 18 since they are not 

expected to have a high school education.  

The PRAMS (2012) data utilize weighted percentages to adjust for nonresponse, 

noncoverage, and sampling fractions, making the data representative of the entire North 

Carolina population. The key factors that are used to ensure the data represent all live 

births in North Carolina are maternal age, race, education, marital status, trimester of first 

prenatal care visit, and parity, or total number of live births.  

The PRAMS (2012) data are composed of phases so that it can be revised 

periodically. Phase 3 includes the years 1997, 1998, and 1999, and Phase 5 encompasses 

the years 2005, 2007, and 2008. Phase 4 was not used so that the trend between the years 

when health literacy was first defined and acknowledged as a significant health problem 

(i.e., 1997,1998, and 1999) could be compared to the latest data available (i.e., 2005, 

2007, and 2008). The response rate was above 70% for each year except 2005, which had 

a response rate of 68%. The year 2006 had a low response rate (59%) for the NC PRAMS 

data, for that reason, this year was not used in these analyses. 

When educational attainment is the main focus of a study, the PRAMS (2012) 

data are an excellent source because they obtain this information from the infant’s birth 

certificate and omit participants with a missing value for educational attainment. For all 
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six years included in this dataset, there were only 30 participants with this value missing 

and they were excluded from the analyses.  

3.2 Outcome Variables 

This study examined the knowledge and behavior of folic acid consumption, 

breastfeeding, and infant sleep position. Tables 5 and 6 include a complete list of all 

survey questions stratified by Phase. Some of these survey questions were somewhat 

different between the two Phases. For example, Phase 3’s survey question concerning 

breastfeeding asks, “For how many weeks did you breast-feed your new baby? With 

check boxes, (1) ____weeks, (2) ____I didn’t breast-feed my baby, (3) ____I breast-fed 

less than a week, and (4) I’m still breast-feeding. The corresponding survey question in 

Phase 5 is worded as, “Did you ever breastfeed or pump breast milk to feed your new 

baby after delivery? With check boxes, (1) ____no and (2) ___yes. In this example, 

initiating breastfeeding at all was coded as yes and not initiating breastfeeding was coded 

as no. 

The survey questions on the knowledge of the particular variable asked if the 

participant had ever heard of or knew the information. The behavior question sought to 

determine if the knowledge of the variable was then put into action. The knowledge of 

folic acid consumption was established by asking the new mother if she had heard that 

this vitamin would prevent some birth defects and the behavior was how often these 

women knew they were taking the supplement. The knowledge of breastfeeding was 

determined by having a healthcare provider discuss this during a prenatal visit, and the 

behavior was the actual time spent breastfeeding. The knowledge of infant sleep position 

was determined the same as for breastfeeding and the behavior was determined by the 
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actual placement of the infant for sleep most of the time. All outcome variables are 

categorized dichotomously: having the knowledge or behavior versus not having the 

knowledge or behavior during the most recent pregnancy. 

3.3 Primary Independent Variables 

To explore the first specific aim (the association between educational attainment 

and the health knowledge and behaviors of pregnant women in two different time 

periods, Phase 3: 1997-1998-1999 and Phase 5: 2005-2007-2008), literacy was measured 

as the highest level of educational attainment. The independent variable is stratified in the 

PRAMS (2012) dataset into the following five educational grade level categories, ≤ 8
th

, 

9
th

 – 11
th

, 12
th

, 13
th

 – 15
th

, and ≥ 16
th

. 

To examine the second specific aim (the trend from Phase 3 and Phase 5 in the 

health knowledge and behaviors of pregnant women), the data was analyzed separately 

for women with varying educational attainment levels. These phases of the PRAMS 

(2012) data were strategically picked to coincide with the latest data obtainable and the 

data around the time that health literacy was first identified as a significant health 

concern, 1998. Enough time has lapsed to analyze if there have been positive changes in 

our healthcare system for the betterment of those with low health literacy.  

3.4 Control Variables 

The independent variables used in the multivariate models represent factors that 

either have been associated with health literacy in previous research or are considered to 

be associated with health literacy and maternal women. Please see Tables 5 and 6 for a 

complete listing all variables, the survey questions from each PRAMS (2012) Phase, and 

a brief rationale for use in the present study.  
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The confounders were identified prior to the research. They are divided up into 

categories for easier identification: (1) socioeconomic factors (i.e., age, race, ethnicity, 

marital status, parity, income, non-Medicaid insurance, and Medicaid), (2) psychological 

factors (i.e., planned pregnancy, prenatal stress, and postpartum depression), and (3) birth 

characteristics (i.e., infant intensive care admission and single birth).  

3.5 Missing Data 

Missing data are frequently a problem when using historical data. For this reason, 

the covariates were carefully thought out for use in these analyses. After theoretically 

choosing the variables as covariates, any covariate that had 10% or more missing data, a 

separate dummy category was created to include as predictors in the regression analyses.  

 In an effort to use the correct covariates to get the most accurate statistical results, 

two models were set up for the adjusted analyses. Model 1 used all variables theoretically 

considered as potential confounders, which could adversely affect the relation between 

the independent and dependent variable and thus, lead to an incorrect rejection of the null 

hypothesis. These variables are: (1) parity (i.e., previous live birth), (2) non-Medicaid 

insurance, (3) Medicaid, (4) planned pregnancy, (5) postpartum depression, (6) infant in 

Intensive Care Unit, (7) income, (8) age, (9) race, (10) ethnicity, (10) single birth, (11) 

prenatal stress, (12) postnatal depression, and (13) marital status. Model 2 used only the 

most common confounding variables used in most educational attainment research: (1) 

age, (2) race, (3) ethnicity, (4) income, (5) non-Medicaid insurance, and (6) Medicaid. 

Tables 5 and 6 have a complete listing of all variables, the survey questions from both 

Phases for comparison, and a brief rationale for use as a confounder in the present study. 
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3.6 Statistical Analyses 

After obtaining descriptive data on all variables used in this study, multiple 

logistic regressions were used to analyze both specific aims.  For Specific Aim 1 (to 

examine the association between educational attainment and the health knowledge and 

behaviors of pregnant women in the two different time periods, Phase 3: 1997-1998-1999 

and Phase 5: 2005-2007-2008), differences in the effect of educational attainment on 

health knowledge and outcomes for the two periods were considered. P-values, 

confidence intervals, and odds ratios for the unadjusted, and both adjusted models 

indicated the significant differences in the effect of educational attainment on health 

knowledge or behaviors in each phase, where twelve years of education served as the 

reference group.  

Specific Aim 2 (to examine the trend from Phase 3: 1997-1998-1999 to Phase 5: 

2005-2007-2008 in health knowledge and behaviors of pregnant women separately for 

women with varying educational attainment levels), considered the trend in health 

knowledge and outcomes over the two periods. Separate models estimated for all five 

educational attainment levels.  P-values, confidence intervals, unadjusted, and adjusted 

odds ratios for time indicator denoted the trend in health knowledge and behaviors for 

each educational attainment subgroup.   

 In the multivariate models the covariates age, race/ethnicity, income, 

insurance/Medicaid, planned pregnancy, prenatal stress, postpartum depression, marital 

status, single birth, parity (i.e., number of previous live births), and infant being in the 

Intensive Care Unit were entered into the full model and the covariates: age, 

race/ethnicity, income, insurance/Medicaid were analyzed as an alternate model for 
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comparison.  

The data were analyzed with the SAS 9.2 software (SAS Institute, Cary, North 

Carolina). This statistical software takes into account the complex survey sampling 

methods utilized in the PRAMS (2012) data. Procsurvey analysis was used within SAS to 

weigh the results for national representativeness. Even though this is a study using non-

identifiable secondary data, the University of North Carolina at Charlotte Institutional 

Review Board approved and oversaw it for ethical correctness. 



  

  

CHAPTER 4: RESULTS 

 

4.1 Maternal Characteristics 

Background and Demographic Variables. There were a total of 11,906 maternal 

women who had given birth to a live infant from two Phases of the PRAMS (2012) 

dataset included in this dataset. Both Phase 3 and Phase 5 had a total of 5,953 

participants. Breaking it down further, Phase 3 had 1,169; 2,373; and 2,411 participants 

in the years 1997, 1998, and 1999, respectively, and Phase 5 had 1,517; 2,324; and 2,012 

in the years 2005, 2007, and 2008, respectively.  

 An examination of the socio-demographic characteristics of the women in the two 

different Phases of the PRAMS (2012) data sample revealed that most of the participants 

in both Phases (n=8,503) were white (68%), between the ages of 18-32 (71%). An 

income of between $10,000-$24,999 in Phase 3 (30%) and greater than $50,000 in Phase 

5 (29%) was reported. Most of the participants (n=8,503) were married (63%), and had a 

single birth (94%). Most women (n=8,158) reported this was a planned pregnancy (57%). 

Just over half of the women (n=8,405; 52%) had other children. Table 7 reports Phase 3 

and Table 8 reports Phase 5 descriptive information by education attainment level. Table 

9 reports the means and standard deviations for each variable associated with this 

research for each phase and for the full sample.  

Additionally, 61% of the women (n=4,409) in Phase 3 and 50% of the women 

(n=4,064) in Phase 5 reported having non-Medicaid insurance, and another 13% of
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participants (n=8,482) in each Phase reported they received government assistance in the 

form of Medicaid. About 29% of the women (n=8,364) had complications during birth 

causing the infant to be placed in Intensive Care in both Phases.  In Phase 3, 26% of the 

women (n=4,374) reported they had some degree of postpartum depression, while in 

Phase 5 (n=4,025) this percentage rose to 40%.  

Dependent Variables: Knowledge and Behavior. Tables 7, 8, and 9 also contain 

descriptive statistics for all six of the dependent variables, including the knowledge and 

behavior of folic acid consumption, breastfeeding, and infant sleep position, respectively. 

Most women (n=8,419) in both Phases reported having knowledge of proper folic acid 

consumption (79%) prior to and during a pregnancy, but only 45% of the participants 

(n=8,452) reported they actually consumed folic acid supplements.  

Breastfeeding data between the two Phases varied significantly. Eighty-eight 

percent of the participants (n=4,311) in Phase 3 heard about the benefits of breastfeeding 

their infant from their healthcare provider, but only 44% of the women (n=2,762) actually 

breastfed their infant. The results in Phase 5 are much more encouraging; 86% of the 

participants (n=3,955) reported they heard about the importance of breastfeeding, and 

74% of participants (n=3,904) reported they breastfed their infant.  

Similarly, with respect to infant sleep position, 84% of the women in Phase 3 

(n=4,261) and Phase 5 (n=3,920) reported their healthcare provider had spoken with them 

about placing their infant to sleep on their back, while only 46% of the participants 

(n=3,876) in Phase 3 stated that they used the back position predominantly. Phase 5 had 

better results, with 65% of the women (n=3,871) reporting that they used the back 

position when their infant slept. 
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4.2 Educational Attainment Characteristics 

Descriptive Overview. Thirteen participants in Phase 3 and another 17 

participants in Phase 5 did not report their highest-grade completion and were not 

included in these analyses.  A total of 402 (6%) teenagers gave birth to a live infant in 

Phase 3 and 241 (3%) in Phase 5. These teenagers were omitted from the analyses since 

they are not expected to have the same level of knowledge and subsequent behavior 

regarding childbirth issues as compared to adult women.  

Educational Attainment and Dependent Variables. Most women (n=4,425; 34%) 

in Phase 3 reported a high school education. Of the participants (n=5,936) in Phase 5, 

29% reported having 16 years or more of schooling, while another 28% reported a high 

school education. Of the participants in the two lowest education attainment groups (≤8
th

 

and 9
th

 – 11
th

 grades), 4% of all participants (n=4,425) in Phase 3 and 5% of women 

(n=5,936) in Phase 5 had not completed ninth grade and another 17% of the participants 

(n=4,425) in Phase 3 and 15% of the women (n=5,936) in Phase 5 had completed 

between nine and eleven years of education.  

 Table 7 presents the descriptive data stratified by education from Phase 3 and 

Table 8 represents the same variables from Phase 5. In Phase 3, most participants 

(n=4,383) in every education attainment level reported they had heard or read that taking 

folic acid would prevent some birth defects. However, most of the participants (n=4400) 

who responded positively to actually taking folic acid prior to or during their pregnancy 

were in the groups with at least some college education. The results in Phase 5 were 

similar, with most participants (n=4036), of all educational levels, indicating that they 
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had knowledge about folic acid, but only those in the highest educational level had most 

women (n=4052) reporting taking folic acid prior to or during their pregnancy. 

 In Phase 3, in all educational levels, most participants (n=4311) responded 

positively when asked if a healthcare provider discussed breastfeeding with them during a 

prenatal care visit. However, only in the two college-educated categories did most of the 

participants (n=2762) report actually breastfeeding their infant. Most women (n=3955), 

responding in Phase 5, in all five educational attainment categories, had knowledge of 

breastfeeding’s benefits, while in Phase 3, most of the women (n=3904), in all education 

categories, initiated breastfeeding or pumped breast milk to feed their baby after delivery. 

4.3 Specific Aim # 1 Results 

The first specific aim analyzed the association between education and both health 

knowledge and behaviors in the three areas of folic acid consumption, breastfeeding, and 

infant sleep position in both Phase 3 and Phase 5. Table 10 summarizes two models, 

where the results are stratified by educational attainment level: the unadjusted model and 

model 1, which is an adjusted logistic regression model, containing the following 

confounding variables: age, race, ethnicity, income, non-Medicaid insurance, Medicaid, 

married, other children, multiple birth, planned pregnancy, prenatal stress, postpartum 

depression, and infant in the Intensive Care Unit. Tables 5 and 6 report all variables of 

interest in the present study, their survey questions for each Phase of the PRAMS (2012) 

data, and a brief rationale as to the reason for inclusion in the present study. 

Table 11 reports results on the six dependent variables stratified by education 

level for an adjusted model that uses a smaller set of covariates, including: age, race, 

ethnicity, income, non-Medicaid insurance, and Medicaid. These models are estimated 
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separately for each Phase to allow for a comparison of the effect of education on the six 

dependent variables across phases.  A p-value of .05 was used to test for significance in 

all three models. 

Folic Acid Consumption Knowledge 

Phase 3 (1996-1997-1998). Women with less than a high school education were 

less likely to have heard or read that taking folic acid could prevent some birth defects 

than women with a high school education. Using a significance level of 5%, the 

knowledge for women with less than a high school education was significantly lower in 

the unadjusted model (e.g., ≤8
th

 grade, OR= 0.52, p=<.0001) and in adjusted model 1 

using all covariates for all women of low educational attainment (e.g., ≤8
th

 grade, 

OR=0.57, p=0.04).  Knowledge was significantly lower among women with a 9
th

 – 11
th

 

grade education in adjusted model 2 (OR=0.64, p=<.0001), which included the 

covariates: age, race, ethnicity, income, non-Medicaid insurance, and Medicaid.  In all 

three models, women with more than a high school education were more likely to have 

heard that folic acid could prevent birth defects than their counterparts with less 

education (e.g., in adjusted model 1, 13
th

 – 15
th

 grade, OR=1.70, p=<.0001). 

Phase 5 (2005-2007-2008). Women with very low education did not have 

significantly lower folic acid knowledge when compared to women with 12 years of 

education (e.g., ≤8
th

 grade, adjusted model 1, OR=0.88, p=0.64). Statistical significance 

was found in this later period for women with higher education (e.g., ≥16 grade, adjusted 

model 1, OR=3.18, p=<.0001), indicating that women with higher education had folic 

acid knowledge that was significantly higher than women with 12 years of education.  
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Folic Acid Consumption Behavior 

 Phase 3 (1996-1997-1998). When compared with high school educated women, 

women with less than 12 years of education did not have significantly different folic acid 

behavior in the adjusted models. However, women with more than a high school 

education in all models were significantly more likely to take folic acid than their 

counterparts with a high school education (e.g., ≥16
th

 grade, adjusted model 1, OR=1.82, 

p=<.0001). 

 Phase 5 (2005-2007-2008). Similar to Phase 3, when compared with high school 

educated women, women with less than 12 years of education did not have significantly 

different folic acid behavior, but women with more than 12 years of education did have a 

significantly higher likelihood of taking folic acid in all models (e.g.,  ≥16
th

 grade, 

adjusted model 1, OR=2.25, p=<.0001). 

Breastfeeding Knowledge 

 Phase 3 (1996-1997-1998). The only significant difference between women with 

12 years of education and women with other education levels was found for women in 

the highest level of education (i.e., ≥16
th

 grade), where these women reported less 

breastfeeding knowledge in this area in the unadjusted model only (OR=0.58, p=<.0001).  

Phase 5 (2005-2007-2008). Women with no more than an 8
th

 grade education 

were significantly more likely to have heard about breastfeeding than those with a high 

school education in the unadjusted model only (OR=2.50, p=0.03). Women with 16 or 

more years of education were significantly less likely to have knowledge of breastfeeding 

than those women with just a high school education in all three models (i.e., ≥16
th

 grade, 

adjusted model 1, OR=0.62, p=0.01). 
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Breastfeeding Behavior 

 Phase 3 (1996-1997-1998). Women between a 9
th

 – 11
th

 grade education level 

were significantly less likely to breastfeed when compared to those with a high school 

education in all three models (e.g., adjusted model 1, OR=0.64, p=0.04). In the 

unadjusted model, women with an 8
th

 grade education or less were more likely to 

breastfeed their infants than women with a high school education (OR=1.84, p=0.01). 

But, this result did not hold up when covariates were added in the adjusted models. In all 

models, women with more than a high school education were more likely to breastfeed 

than their high school counterparts (e.g., ≥16
th

 grade, adjusted model 1, OR=4.49, 

p=<.0001).  

Phase 5 (2005-2007-2008). Women with an 8
th

 grade education or less were more 

likely to breastfeed their infants than women with a high school education in the 

unadjusted model only (OR=2.79, p=<.0001). Women with more than a high school 

education were more likely to breastfeed than their high school counterparts in all three 

models.  

Infant Sleep Position Knowledge 

Phase 3 (1996-1997-1998). No significant relationship between educational 

attainment and infant sleep position knowledge was found in any of the 3 models. 

Phase 5 (2005-2007-2008). No significance was found for women with less than a 

high school education, indicating no significant difference between this group and 

women with 12 years of education. In the unadjusted model, women with the highest 

level of education were less likely to report they had knowledge of the correct infant 
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sleep position as compared to women with a high school education (OR=0.63, 

p=<.0001). This significant result did not hold for either of the adjusted models.  

Infant Sleep Position Behavior 

Phase 3 (1996-1997-1998). Women between a 9
th

 – 11
th

 grade education level in 

the unadjusted model (OR=0.76, p=0.04) and in the adjusted model 1(OR=0.71, p=0.02) 

were statistically less likely to put their infant to sleep correctly as compared to women 

with a high school education. Women with an 8
th

 grade or less education in adjusted 

model 2 (OR=0.56, p=0.03) were also less likely to put their infant to sleep correctly than 

women with a high school education. A significant difference between women with 12 

years of education and more than 12 years of education was seen in the unadjusted model 

only; women with some college (13
th

 – 15
th

 grades) were slightly less likely to place their 

infant to sleep in the correct position, compared to high school graduates (OR=0.98, 

p=<.0001), while those in the highest education level were more likely to use correct 

infant sleep position (OR=1.52, p=<.0001).  

Phase 5 (2005-2007-2008). Participants with an 8
th

 grade education or less were 

less likely to report proper sleep position for their infant than high school education 

women in both adjusted models (mode1 1, OR=0.54, p=0.01; model 2, OR=0.56, 

p=<.0001). Women in the highest educational level (≥16
th

 grade) were more likely than 

high school graduates to position their infant correctly for sleep in all three models (e.g., 

adjusted model 1, OR=1.35, p=0.03).  

4.4 Specific Aim # 2 Results 

The second specific aim analyzed the trend in both health knowledge and 

behavior in the three areas of folic acid consumption, breastfeeding, and infant sleep 
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position separately for each of the five education levels.  For these models, Table 12 

contains the estimated odds ratio on a binary indicator for whether the observation was in 

Phase 5 (=1) or Phase 3 (=0).  An odds ratio greater than one indicates that the positive 

knowledge or behavior variable was higher in Phase 5 than in the earlier Phase 3.  The 

following variables were used to control for confounding in adjusted model 1: age, race, 

ethnicity, income, non-Medicaid insurance, Medicaid, married, other children, multiple 

birth, planned pregnancy, prenatal stress, postpartum depression, and infant in the 

Intensive Care Unit.  Adjusted model 2 utilized only the covariates of age, race, ethnicity, 

income, non-Medicaid insurance, and Medicaid.  The results from an unadjusted model 

are also presented.  As before, a p-value of .05 was used to test for significance in all 

three models.  

Folic Acid Knowledge. Women with a high school education or less in the latter 

time period were significantly more likely to have heard or read that taking folic acid 

would help prevent birth defects when compared to women in Phase 3 (e.g., ≤8
th

 grade, 

adjusted model 1, OR=5.76, p=<.0001). No significant difference was found between 

high school educated women and participants with educational levels past high school. 

Folic Acid Behavior. All three models indicate that women with some college 

(13
th

 – 15
th

 grades) in the latter period of time were less likely to report taking folic acid 

(adjusted model 1, OR=0.67, p=0.02). No other significant trends were found for folic 

acid behavior. 

Breastfeeding Knowledge. No significant difference was found between time 

periods for women with less than a 12
th

 grade education. Women with a high school 

education and beyond in the later period were less likely to report their healthcare 
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provider had discussed breastfeeding with them when compared to women in the early 

Phase (e.g., 12
th

 grade, adjusted model 1, OR=0.67, p=0.04).  

 Breastfeeding Behavior.  In all three models, women of all educational levels in 

Phase 5 were more likely to initiate breastfeeding than women in the earlier Phase (e.g., 

12
th

 grade, adjusted model 1, OR=3.65, p=<.0001).  

Infant Sleep Position Knowledge. Women in the highest educational level in the 

later period were less likely to report that their healthcare provider had spoken with them 

about placing their baby to sleep on his or her back when compared to those in the earlier 

Phase, only in the unadjusted model (OR=0.71, p=0.01). 

 Infant Sleep Position Behavior. Women in the later time period of all education 

levels were more likely to correctly place their infant to sleep on their back when 

compared to the earlier time period. In the adjusted models, a significant difference 

across Phases was found for women ranging from a 9
th 

grade education to those with a 

15
th

 grade educational attainment level (e.g., 12
th

 grade adjusted model 1, OR=1.59, 

p=<.0001).  

 



  

  

CHAPTER 5: DISCUSSION: INTEGRATION OF RESULTS 

 

 

The theoretical underpinnings that guided the present study, the IOM Framework 

(refer to Figure 1) suggests there is an association between literacy and health outcomes 

(Nielsen-Bohlman et al., 2004). Specific to the present study, the health outcomes 

measured were the maternal knowledge and behavior of folic acid, breastfeeding, and 

infant sleep position. As seen in this framework, one’s health literacy has a direct link to 

one’s health outcomes. One’s health literacy is contingent upon one’s literacy (i.e., 

education attainment) and various health contexts. In the present study, many health 

contexts were analyzed as confounders. Literacy was measured using five education 

levels. Two models were analyzed using varying health contexts so that the mediator 

effects could be closely examined. In most cases, when significance was found in one 

model, it was also found in the other model, indicating that all health contexts were 

equally important.  

Several notable statistically significant results emerged regarding women with 

either low education or college education, when compared to women with 12 years of 

education, in terms of their knowledge and behavior in the areas of folic acid 

consumption, breastfeeding, and infant sleep position and will be discussed separately for 

each health outcome. 
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5.1 Folic Acid  

Concerning the first knowledge variable of interest, folic acid, the survey question 

asks the participants (n=8419) if they had ever heard or read that taking the vitamin folic 

acid helps prevent some birth defects. First, the present study found that women with less 

than a high school education had less knowledge of folic acid when compared to women 

with a high school education. In addition, women with some college education were more 

likely to have knowledge of folic acid and consume folic acid when compared to high 

school graduates. Previous research has found similar results. Amitai et al. (2008) found a 

positive relationship when they researched both women’s knowledge and consumption of 

folic acid, examining three years (i.e., 2000, 2002, and 2005) of data separately. Women 

with less than a high school education were less likely to be aware of and have 

knowledge of folic acid when compared to all women of higher education. Sharp et al.’s 

(2009) findings also suggest that women with less than a high school education were 

much less likely to have knowledge of the benefits connected to folic acid consumption. 

When the trend was analyzed in the present study there were two interesting 

findings. First, there was no significant change over time in folic acid knowledge in 

women with more than a high school education. Second, the odds of women with less 

than a high school education having the knowledge of folic acid was greater in the later 

period. It is encouraging that the present study found a positive trend in the area of folic 

acid knowledge among women of low education levels. These findings suggest a growing 

awareness among women in the present study, with less education, about the importance 

of folic acid during pregnancy.  
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One main reason for this increased knowledge of folic acid may be the 

widespread publicity about the Federal Drug Administration’s (FDA) fortification of folic 

acid in grains (Junod, 2009). This initiative, mandated in the late 1990’s, utilized public 

service advertisements to explain folic acid as a food additive. It is imperative for women 

to trust and rely on public service announcements, particularly concerning folic acid 

because it must be consumed prior to a pregnancy to prevent birth defects, or at least in 

the very early weeks of a pregnancy. But, in most instances, a woman would not see her 

healthcare provider, concerning a new pregnancy, until after this critical time period.  

This scenario makes getting important information about folic acid through a healthcare 

provider difficult.  

Additionally, if prenatal care is delayed for any reason, public health 

announcements may be the most effective way to educate women about folic acid. There 

are numerous reasons why women delay formal prenatal care. As one key example, 

women may delay getting healthcare in the event of an unplanned pregnancy (CDC, 

2012c).  The CDC reports that unplanned pregnancies may account for as many as half of 

all pregnancies in the U.S., a number that is close to the proportion of unplanned 

pregnancies reported in the PRAMS data analyzed in the present study (43%; n=8158).   

Even if women do not delay seeking healthcare, many healthcare providers cannot 

schedule the first visit right away. Consequently, there may be a waiting period longer 

than the critical timeframe for taking folic acid in order to prevent birth defects. Clearly, 

women need to learn about the importance of folic acid before the initial prenatal care 

visit. 
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However, previous research does not suggest that women rely on these 

announcements for their health information. Earlier research found the women are more 

likely to take this vitamin based primarily on their healthcare provider recommendations 

(March of Dimes, 2008). When comparing where patients get health information, 

Dawson et al. (2001) found that the women in their study were more likely to report that 

a women’s physician were their primary source of folic acid information, as opposed to 

the media or other sources. Amitai et al.’s (2008) more recent study found the Internet 

and their physician as the two sources that were significantly related to knowledge and 

utilization of folic acid. 

Pertaining to folic acid consumption, the present study found no statistically 

significant differences in actual consumption of folic acid between women with less than 

a high school education and those with a high school education. As far as women with 

higher education, they were more likely to consume folic acid compared to those with a 

high school education. But, no differences were found when analyzing the present study’s 

trend results between the two timeframes, except with women who had completed some 

college (13
th

 – 15
th

 years). These women were less likely to consume folic acid in the 

later period when compared to their counterparts in the earlier period.  

One reason advances were not seen in the present study’s trend might also be 

connected to the government fortification of folic acid in grains as a protective measure 

for infants. Women may erroneously feel they are consuming enough folic acid if they 

are taking these fortified substances and therefore eliminate the supplement (Junod, 

2009). Women may also prefer to consume foods that contain folic acid rather than take a 

supplement, especially during a pregnancy when women are asked to carefully consider 
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what foods they consume. In short, public service announcements are important 

concerning folic acid consumption for pregnant women. These advertisements should 

clarify that the fortification in foods is at an extremely low level. These messages need to 

educate women that it is important to eat fortified foods in addition to taking a daily 

supplement for their folic acid requirements.  

5.2 Breastfeeding 

Concerning the second knowledge variable of interest, breastfeeding, the survey 

question asks the participants if a healthcare provider talked to them during a prenatal 

care visit about breastfeeding their baby. The interest here is beginning an interaction 

with their healthcare provider on breastfeeding, so that pregnant women can get correct 

information from the best source, their healthcare provider. With the exception of one 

unadjusted and one adjusted (model 2) model, no statistically significant differences were 

found in the present study between women with low education and those with a high 

school education. Furthermore, there were also no differences found in the trend between 

the two time periods among low literate women concerning breastfeeding knowledge.   

Women in the highest educational level were less likely to have a healthcare 

provider discuss breastfeeding when compared to women with a high school education. 

The trend for women with higher education attainment found the women in the later time 

period were less likely to have breastfeeding discussions with healthcare providers than 

women in the earlier time period. These findings are in line with the recent CDC (2012b) 

report entitled, the National Survey of Maternity Practices. According to this report, more 

than 96% of hospitals do not fully support breastfeeding since they fail to include staff 

training on breastfeeding education for new mothers. When hospitals do not train their 
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healthcare providers and advocate for breastfeeding, women’s knowledge about 

breastfeeding will suffer. But, promoting breastfeeding is not a high priority for some 

healthcare providers nowadays (Romm, 2011), which, in turn, affects women’s 

breastfeeding behavior. 

In the present study, women with higher education were less likely to report they 

had heard about breastfeeding from their healthcare provider. It is often expected that 

women with low literacy will have trouble understanding complex health information, 

but this difficulty may affect women with some college education as well. Complex 

health information can be a significant problem for individuals regardless of their 

educational background (Nielsen-Bohlman et al., 2004). In a previous study, well-

educated pregnant women, who had access to a wide range of information, still felt 

unprepared for childbirth and motherhood, a result that they attributed to the complexity 

of health information (Carolan, 2007). Women of all educational backgrounds are 

affected by unfamiliar medical terms, terminology, and jargon (Nielsen-Bohlman et al.). 

Perhaps, health care providers assume that women with a higher education already have 

knowledge about the benefits associated with breastfeeding their infant.  

Regarding breastfeeding behavior, significant differences were found in the 

present study. When considering only the adjusted models, women between a 9
th

 – 11
th

 

grade education were less likely to initiate breastfeeding than those with a high school 

education. As expected, the more highly educated women were more likely to breastfeed 

than their counterparts. This significance occurred in all models.  

The present study did have contradictory findings when the unadjusted models 

were considered, which suggests that a number of the confounding variables are strongly 
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related to education in these models. Two examples of confounders not used in this study, 

but theoretically thought to weigh on the decision to breastfeed, are alcohol and smoking. 

Women who want to smoke and drink alcohol may choose not to breastfeed to prevent 

harming their baby. These two variables were considered for inclusion in model 1 for the 

present analysis, but over 50% of the women surveyed did not answer the questions 

pertaining to these two factors. Even if women answered them, there is the possibility 

that the answers are not reliable. Thus, they were not included in model 1. 

Clearly, it is difficult to include all the social and psychological factors that could 

affect a woman’s decision to breastfeed in a retrospective study. Women do not 

breastfeed for many reasons and may base their decision to breastfeed on a number of 

personal or other reasons, including a wide range of employment policies and laws 

concerning breastfeeding. For instance, the prevalence of breastfeeding is notably higher 

in countries where mothers are given paid maternity leave for at least one year 

(Hofvander, 2003). It is only recently in the United States that federal and state lactation 

policies have been implemented (National Conference of State Legislatures, 2012).  As 

one example, President Obama signed a law requiring employers with 50 or more 

employees to provide adequate time to breastfeed for the first year of life (National 

Conference of State Legislatures). The employer does not have to compensate the mother 

for any work time spent expressing breast milk but the employer does have to provide a 

place, other than a bathroom. 

As seen above with breastfeeding knowledge, the importance of breastfeeding 

may not be the main focus for prenatal visits with healthcare providers; yet, its 

importance has received a lot of publicity that may affect a woman’s decision to 
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breastfeed. Organizations, such as the AAP (2005a), ADA (Dobson & Murtaugh, 2004), 

the CDC (2012b), Healthy People 2020, (USDHHS, 2012b) and the WHO (2012) tout 

the importance of breastfeeding. Other groups, such as the La Leche League (2012) and 

numerous birthing and baby centers, have been very instrumental in disseminating 

information about the importance of breastfeeding.  There has also been a great deal of 

information on ‘pumping breast milk’ so that infants can have the benefits of breast milk 

and mothers can be less inconvenienced.  

The present study found a positive trend in breastfeeding behavior in the adjusted 

models at all levels of education. The decision to breastfeed is multifaceted with many 

personal issues weighing in on the decision that have changed over time. There are also 

other considerations concerning breastfeeding. The present study only examined 

initiating breastfeeding, but other aspects of breastfeeding, such as duration and 

exclusivity, are vitally important.  

5.3 Infant Sleep Position 

Regarding knowledge of the final variable examined in the present education 

study, there was only one significant difference between women of all education levels 

when participants were asked if their healthcare provider had talked with them about 

placing their baby to sleep on his or her back. There was also no difference in the trend 

between women in the years 2005-2008 as compared to women a decade earlier in the 

adjusted models.  

 One reason for these results may be due to the complexity of the information 

concerning infant sleep position. Some experts in this area are fearful that people of all 

educational backgrounds do not understand the importance of placing their infant to sleep 
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on his or her back (Hsu, 2012).  Other experts are worried some women do not 

understand the consequences of not placing their infant to sleep on their back, while other 

women may feel the problems no longer exist (O’Keefe, 2011). As a means of verifying 

these concerns, the AAP is currently making changes in the recommendations on this 

topic (O’Keefe).  The AAP has issued a new policy statement and new public service 

announcements are proposed to replace the ‘Back to Sleep’ Campaign (Hsu). These 

announcements include the acronym, ‘ABC,’ standing for: ‘Alone, Back, Crib’ and a 

message of ‘Sleep Safe,’ which may alleviate some confusion about the correct infant 

sleep position. 

The present study found, with regards to the behavior of infant sleep position, 

women with less than a 12
th

 grade education were less likely to use the back position than 

mothers with a high school education. As for women with the highest education level, the 

present study found they were more likely to use the correct infant sleep position than 

their high school counterparts. Additionally, the trend analysis indicated women, of all 

educational backgrounds, in the later time period were more likely to place their infant to 

sleep on their back compared to women a decade earlier. 

The present study findings are in agreement with many previous studies that also 

found this positive relationship. For example, Corwin et al. (2003) found the positive 

relationship between education and infant sleep position. However, these researchers also 

found that the percentages of women placing their babies to sleep on their back in both 

categories were below national goals. Ottolini et al. (1999), likewise, found a positive 

relationship between education and infant sleep position, but also found that not many 

healthcare providers are mentioning infant sleep position to women on subsequent clinic 
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visits. This finding is important to literacy research, since women with less education, 

often need health information explained to them many times (Nielsen-Bohlman et al., 

2004). On the other hand, health care providers may erroneously assume that women 

with higher education already have knowledge of the importance of placing an infant on 

their back to sleep. 

5.4 Study Limitations  

One of the most significant limitations of the present study is that health literacy, 

as a variable, is difficult to measure, especially when one of the three standardized 

assessment instruments (i.e., REALM, TOFHLA, and NVS) are not utilized. Therefore, 

researchers must identify an appropriate proxy for health literacy, such as educational 

attainment. Although not a perfect measure for health literacy, educational attainment at 

least enables researchers to further study literacy as related to one’s health. 

In addition to looking at the findings separately for each of these individual 

variables: folic acid, breastfeeding, and infant sleep position; there are further 

explanations that may explain these results when looking at the data collectively. One 

reason for some conflicting findings may be due to the way this research was designed 

because a conservative approach was taken for the analyses. That is, a high school 

education was used as the referent category rather than use the highest education level, 

which may have affected statistical significance. In this study, those with less education 

were compared to those with a high school education and those with higher levels of 

education were also compared to those with a high school education. The results may be 

been different if the referent category was the highest potential completion level.  
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 Furthermore, as in any study utilizing secondary data, missing data was a concern. 

However, one advantage to using the PRAMS (2012) data is that it utilizes weighted 

adjustments to compensate for participant noncoverage and nonresponse. Another 

advantage to using the PRAMS (2012) data in the present literacy study was that it 

requires all participants to have recorded their highest-grade completion, which means 

missing data in education were a very minor concern. As noted earlier, there were a total 

of only 30 participants, out of over 11,000, who were omitted from this study due to 

missing education. 

In the present study, two additional steps were taken to compensate for missing 

data. First, for each confounding variable with more than 10% missing values, a dummy 

variable was created to indicate whether the observation had missing data for the 

variable, which allowed these individuals to be included in the analyses. Second, two 

models were analyzed. In the first adjusted model, all confounders theoretically identified 

as potentially important to the study were included, while the second adjusted model was 

more parsimonious and included only the variables of age, race, ethnicity, income, non-

Medicaid insurance, and Medicaid. The results of the two models could be compared to 

each other and to the unadjusted results to test for the robustness of the findings to the 

inclusion or exclusion of sets of confounding variables.  

Likewise, as is common with surveys, the accuracy of the information cannot be 

verified in a retrospective study design. Recall bias is problematic in a survey designed as 

the present study, whereas answers on the survey are either exaggerated or 

underestimated depending on the specific pregnancy and birthing experiences (Sica, 

2006).  Survey responses concerning health-related matters and using medical 
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terminology could be difficult for women of all educational backgrounds to comprehend 

and remember, but may affect those with low education disproportionally, thus affecting 

the results, which leads to a bias in either direction.  

It is also possible that there was selection bias in the overall make-up of the 

respondents since there is a chance that women with low literacy may have been less 

likely to understand the written survey and to complete and return a self-administered 

questionnaire. However, the PRAMS (2012) data accounts for this variance by providing 

sample weights that allow the researcher to adjust for lower response rates for certain 

population subgroups. The PRAMS also reduces this bias because researchers make 

several attempts to get a completed survey back from each randomized participant. When 

a survey is not returned, the researchers will contact the participant numerous times and 

try to complete the survey by telephone.  

Furthermore, the participants in this study were being asked to recall their 

knowledge from before and at the beginning of their pregnancy. It may be difficult for 

participants to discern their knowledge level at that earlier point in time. This is 

especially true during a pregnancy when women may be overwhelmed with a lot of new 

and complex information that they find difficult to comprehend. 

Because a secondary dataset was utilized, there was also no way to control for any 

important health characteristics, such as pre-existing conditions before or during the 

pregnancy. For instance, in a breastfeeding study, it would be useful to control for the 

mother returning to work, but this was not asked in Phase 3 of the PRAMS (2012) 

survey. Mothers may not initiate breastfeeding because they are returning back to work 

shortly after their infant’s birth. Similarly, it would have been beneficial to control for 
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paternal acceptance of breastfeeding, as this would affect a woman’s breastfeeding 

decision. Another health context that was not considered, yet previous research has found 

to be important is previous sexual abuse, which can cause a woman not to consider 

breastfeeding (Prentice, Lu, Lange, & Halfon, 2002).  The present study could not control 

for some lifestyle considerations because they were not asked on the PRAMS (2012) 

survey.  

Generalizability of the present study is limited to North Carolina as a single-state 

study using data from several years. The results cannot be generalized across other years, 

to other states, or beyond women whose pregnancies resulted in outcomes other than a 

live birth. 

5.5 Recommendations for Future Research 

 There are several key recommendations for future research, regarding maternal 

women with low literacy when considering their health knowledge and behavior of 

important health information. First, and probably most importantly, research is needed in 

the area of literacy, health literacy, and educational differences. Specifically, more 

research is needed to delineate how these terms correlate and how their differences are 

reported analytically. Health literacy researchers are very aware of the differences in 

these terms on a theoretical level, but research is needed to explore associations more 

fully in all groups of people. Because health literacy is not well measured, additional time 

should be spent trying to create a worthwhile instrument that captures all of the concepts 

associated with it, in one short tool. As noted earlier, when one of the three standardized 

measures of health literacy are not employed in a research study, it is challenging to 

compare and contrast the results across health literacy studies. 
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  Furthermore, a larger study including the knowledge and behavior of other 

important health concerns for pregnant women is warranted. It is suggested that the 

Health Literacy Framework (Nielsen-Bohlman et al., 2004) is used for those studies as 

well. This additional research would begin to assemble a knowledge base concerning 

women with low education and information related to a pregnancy. Also, the present 

literature review found significant gaps in the knowledge of low education in pregnant 

women of different race and ethnicities. For example, Chin et al. (2008) found no 

significant interaction between education levels of blacks versus whites related to 

initiating breastfeeding, whereas Krause and Lovelady (2011) found education had an 

effect with black mothers but not with white mothers. This is an area that needs to be 

fully explored along with cultural considerations. Socioeconomic factors should also be 

explored in relation to maternal women and their educational level. Research in this area 

may lead to an examination of the effects of reducing health disparities for certain groups 

of people.  

 For instance, some of the health contexts used in the present study are pertinent to 

maternal women and should be investigated more fully. More than 80% of women in the 

U.S. will become pregnant and give birth to at least one child (CDC, 2012d). One-third of 

these women will suffer pregnancy complications, like postpartum depression or prenatal 

stress. Some of the complications may harm the infant, causing the infant to be placed in 

the Intensive Care Unit.  

 Other considerations would include the use of longitudinal study and qualitative 

research study designs. For example, studying the health outcomes related to women with 

low literacy in subsequent pregnancies over time could follow key health outcomes of 
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their offspring. In addition, pregnant women are suitable for qualitative research and 

possibly much more can be learned through a focus group session with several well-

planned questions over several meetings. Not only will this provide good research results, 

but the participants can also learn about their pregnancy in the process. 

5.6 Implications for Policy and Practice 

 

The major implication of the present study is that some women in North Carolina 

are not receiving the health information they need to make positive choices concerning a 

pregnancy. The infant mortality rate of mothers with less than a high school education 

was 49% higher than the rate of mothers who complete 16 or more years of education 

(Mathews, Marian, & MacDorman, 2007). One main reason for this may be due to the 

fact that mothers are not equipped with proper health information pertinent to their care. 

As a result, they may be unable to follow health directions, which can lead to a wide 

array of infant problems, such as birth defects, a failure to thrive, or the most detrimental, 

infant death. 

This suggestion is, of course, not entirely based on one’s educational background, 

although this may be a significant source of the problem. Some consequences of poor 

birth outcomes may be alleviated by a national strategy aimed at increasing healthcare 

provider awareness of health literacy issues. This could lead to health literacy screenings 

and assessments of a patient’s health knowledge before and after giving birth and could 

be expanded and applicable to other health situations as well.  

Identifying women’s knowledge level of applicable health information is key to a 

successful pregnancy and early motherhood. Healthcare providers need to be aware of 

when their clients do not understand information and these providers must find the time 
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to go over educational information with their patients and ensure they understand it. 

The needs of maternal women would be served more holistically with the 

introduction of policy and practice regulations regarding pre-conception counseling and 

early prenatal care. Enactment of these policies could include a plethora of information 

pertinent to women of childbearing age. These regulations are especially important to 

information about folic acid because this vitamin must be taken before conception. This 

type of counseling would also benefit the large number of women who have unplanned 

pregnancies. 

5.7 Significance  

In each of the three areas researched in the present study, advances are evident. 

Concerning folic acid, foods are being fortified with this vitamin and there is research 

being conducted on increasing that amount of fortification (Junod, 2009). Carefully 

planned public service announcements are a main source of folic acid information for 

maternal women, especially for women of low education. Regarding breastfeeding, new 

national and state enactments are making it easier for women to breastfeed in public 

(National Conference of State Legislatures, 2012), in the hopes women will initiate 

breastfeeding. The results of this study provide empirical support as the relationship 

between maternal knowledge and breastfeeding her infant. Pertaining to infant sleep 

position, again new policies are being developed for easier to understand public service 

announcements without catchy slogans (Hsu, 2012), which are sometimes hard for those 

with low literacy to understand the significance. The findings from this study suggest that 

folic acid knowledge and behavior, breastfeeding behavior, and infant sleep position 

behavior may be contingent upon ones education background. Additional research is 
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needed in all these areas concerning ones literacy level, but particularly concerning 

knowledge of breastfeeding and infant sleep position. 

These advances are helpful to maternal women and they are also helpful to 

healthcare providers because there is so much information to go over with pregnant 

women in a short clinic visit. Information concerning women’s health knowledge and 

subsequent behavior regarding various maternal health concerns during a pregnancy is 

crucial to the health outcomes of women and their infants.  
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Table 1:  Definitions of Key Terms: Literacy, Health Literacy, Maternal Health Literacy, 

and Educational Attainment         

                                 

Term 

           

Conceptual Definition (Source) 

 

Literacy  

        

     Defined by the National Assessment of  

     Adult Literacy (NAAL) 

An individual’s ability to use printed and 

written information to function in society, 

to achieve one's goals, and to develop one's 

knowledge and potential. 

(NAAL, 2010). 

 

Literacy 

           

     Defined for this study 

The knowledge people have acquired 

through the years of formal education.  

 

 

Health Literacy  

 

      Defined by the AMA in 1998 

 

A patient’s ability to obtain, process, and 

understand basic health information and 

services needed to make appropriate health 

decisions.(AMA, 2012) 

Health Literacy  

 

     Defined by the WHO in 1998 

 

Health literacy represents the cognitive and 

social skills, which determine the 

motivation and ability of individuals to gain 

access to, understand and use information 

in ways which promote and maintain good 

health. Health literacy means more than 

being able to read pamphlets and 

successfully make appointments. By 

improving people’s access to health 

information and their capacity to sue it 

effectively, health literacy is critical 

empowerment. (Nutbeam, 1998) 

 

Maternal Health Literacy 

 

     Defined by Renkert & Nutbeam in 2001 

 

The cognitive and social skills which 

determine the motivation and ability of 

women to gain access to, understand, and 

use information in ways that promote and 

maintain their health and that of their 

children.”  

(Renkert & Nutbeam, 2001, p. 382)  

 

Educational Attainment 

 

     Defined by PRAMS (2012)      

 

Total years of formal education. 
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 p
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b
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at
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 d
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 c
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p
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p
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d
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ra
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v
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d
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p
o
st

-s
ec

o
n
d
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 o
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d
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ra
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p
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p
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=

1
5
; 

6
%

) 

 (2
) 

H
ig

h
 s

ch
o
o
l 

g
ra

d
u
at

e 
 

(n
=

7
1
; 

2
8
%

) 

 (3
) 

A
n

y
 c
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at
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 b
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n
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p
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p
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W
at

so
n
, 

B
ro

w
n
, 

&
 

D
av

e
y
  

 (2
0
0
6
) 

T
o
 d

et
er

m
in

e 
th

e 

p
ro

p
o
rt

io
n
 o

f 
w

o
m

en
 

w
h
o
 t

o
o
k
 f

o
la

te
 

su
p
p
le

m
en

ta
ti

o
n
 p

ri
o
r 

to
 c

o
n
ce

p
ti

o
n
 a

n
d
 i

n
 

th
e 

fi
rs

t 
th

re
e 

m
o
n
th

s 

o
f 

p
re

g
n
an

c
y
 a

n
d
/o

r 

in
cr

ea
se

d
 f

o
la

te
 

d
ie

ta
ry

 i
n
ta

k
e 

 T
o
 d

et
er

m
in

e 
h
o
w

  

fo
la

te
 s

u
p
p
le

m
en

ta
ti

o
n
 

v
ar

ie
d
 w

it
h
 s

o
ci

o
- 

d
em

o
g
ra

p
h
ic

 f
ac

to
rs

; 

an
d
 t

o
 d

es
cr

ib
e 

th
e 

w
a
y
s 

w
o
m

en
 h

ad
 s

ee
n

 

o
r 

h
ea

rd
 a

b
o
u
t 

fo
la

te
 

p
ri

o
r 

to
 p

re
g
n
an

c
y
. 

 

T
w

o
 

p
o
p
u
la

ti
o
n

-

b
as

ed
 

su
rv

e
y
s 

w
er

e 
u
se

d
: 

th
e 

V
ic

to
ri

an
 

S
u
rv

ey
 o

f 

R
ec

en
t 

M
o
th

er
s 

2
0
0
0
 a

n
d
  

 th
e 

2
0
0
1
 

N
S

W
 C

h
il

d
 

H
ea

lt
h
 

S
u
rv

ey
 

V
ic

to
ri

an
 

S
u
rv

ey
 

n
=

1
5
9
3

 

 N
ew

 

S
o
u
th

 

W
al

es
 

C
h
il

d
 

H
ea

lt
h
 

S
u
rv

ey
 n

=
 

6
0
7
 

H
ig

h
es

t 
le

v
el

 o
f 

E
d
u
ca

ti
o
n
: 

 (1
) 

<
Y

ea
r 

1
2
 

C
o
m

p
le

te
d
  

 (2
) 

Y
ea

r 
1
2

 

  (3
) 

A
p
p
re

n
ti

ce
sh

ip
  

 (4
) 

D
ip

lo
m

a 
 

 (5
) 

D
eg

re
e 

In
 b

o
th

 s
u
rv

e
y
s 

y
o
u
n

g
er

 w
o
m

en
, 
w

o
m

en
 

w
it

h
 l

es
s 

ed
u
ca

ti
o
n
, 
le

ss
 i

n
co

m
e,

 o
f 

n
o
n

- 

E
n
g
li

sh
 s

p
ea

k
in

g
 b

ac
k

g
ro

u
n
d
 a

n
d
 w

o
m

en
 

w
h
o
 w

er
e 

n
o
t 

m
ar

ri
ed

 w
er

e 
<

 t
o
 t

ak
e 

fo
la

te
 

su
p
p
le

m
en

ts
 i

n
 t

h
e 

re
co

m
m

en
d
ed

 p
er

io
d
. 

 In
 b

o
th

 s
tu

d
ie

s 
an

d
 i

n
 b

o
th

 p
ar

it
y
 g

ro
u
p
s 

(p
ri

m
ip

ar
o
u
s 

&
 m

u
lt

ip
ar

o
u
s)

, 
th

e 

li
k
el

ih
o
o
d
 o

f 
ta

k
in

g
 f

o
li

c 
ac

id
 s

u
p

p
le

m
en

t 

in
cr

ea
se

d
 w

it
h
 i

n
cr

ea
si

n
g
 m

at
er

n
al

 a
g
e,

 

w
it

h
 i

n
cr

ea
si

n
g
 l

ev
el

 o
f 

ed
u
ca

ti
o
n
, 
an

d
 

w
it

h
 E

n
g
li

sh
-s

p
ea

k
in

g
 b

ac
k
g
ro

u
n
d
. 

  

B
o
w

er
, 
M

il
le

r,
 

P
ay

n
e,

 &
 

S
em

a 
 

 (2
0
0
5
) 

T
o
 e

v
al

u
at

e 
tw

o
 

p
o
p
u
la

ti
o
n
 h

ea
lt

h
  

p
ro

m
o
ti

o
n
 p

ro
g
ra

m
s 

to
 

en
co

u
ra

g
e 

w
o
m

en
 t

o
 

ta
k
e 

fo
li

c 
ac

id
 

su
p
p
le

m
en

ts
, 
an

d
 t

h
e 

 

C
ro

ss
 

se
ct

io
n
al

 

st
u
d

y
 

R
an

d
o
m

 

sa
m

p
le

 o
f 

re
ce

n
tl

y
 

p
re

g
n
an

t 

w
o
m

en
 i

n
 

W
es

te
rn

 

M
at

er
n
al

 

E
d
u
ca

ti
o
n

: 

 (1
)T

er
ti

ar
y
  

 (2
)T

ra
d

e/
o
th

er
 

W
o
m

en
 w

h
o
 fi

rs
t 

b
ec

am
e 

aw
ar

e 
o
f 

th
e 

co
rr

ec
t 

m
es

sa
g
e 

d
u

ri
n
g
 p

re
g
n
an

c
y
 o

r 
w

h
o
 

w
er

e 
u
n

aw
ar

e 
o
f 

th
e 

co
rr

ec
t 

m
es

sa
g
e 

b
ef

o
re

 o
r 

d
u
ri

n
g
 p

re
g
n
an

cy
 w

er
e 

m
o
re

 

li
k
el

y
 t

h
an

 w
o
m

en
 a

w
ar

e 
b
ef

o
re

 p
re

g
n
an

c
y
 

to
 b

e 
y
o
u
n

g
er

, 
h
av

in
g
 t

h
ei

r 
fi

rs
t 

p
re

g
n

an
c
y
, 
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u
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) 

A
u

th
o
r 

(D
a
te

) 
O

b
je

ct
iv

e
 

S
tu

d
y
 

D
es

ig
n

 
S

a
m

p
le

 
L

it
er

a
cy

 

M
ea

su
re

m
en

t 
R

es
u

lt
s 

in
tr

o
d
u
ct

io
n
 o

f 

v
o
lu

n
ta

ry
 f

o
rt

ifi
ca

ti
o
n

 

o
f 

so
m

e 
fo

o
d
s 

w
it

h
 

fo
li

c 
ac

id
 i

n
 A

u
st

ra
li

a
 

A
u
st

ra
li

a 
q
u
al

ifi
ca

ti
o
n
  

 (3
)H

ig
h
 s

ch
o
o
l 

o
n
ly

 

b
e 

si
n
g
le

 o
r 

in
 a

 d
e 

fa
ct

o
 R

el
at

io
n
sh

ip
, 

h
av

e 
n
o
 t

er
ti

ar
y
 e

d
u
ca

ti
o
n
, 
an

d
 b

e 
a 

p
u
b
li

c 

p
at

ie
n
t.

  

 S
im

il
ar

 a
ss

o
ci

at
io

n
s 

w
er

e 
se

en
 f

o
r 

w
o
m

en
 

ta
k
in

g
 e

it
h
er

 n
o
 f

o
li

c 
ac

id
 o

r 
<

 2
0
0

m
g
 o

f 

fo
li

c 
ac

id
 i

n
 s

u
p
p
le

m
en

ts
 d

ai
ly

 i
n
 t

h
e 

p
er

ic
o
n
ce

p
ti

o
n
al

 p
er

io
d
. 

 W
e 

fo
u
n
d
 t

h
at

 b
et

te
r 

ed
u

ca
te

d
, 
o
ld

er
 a

n
d
 

m
ar

ri
ed

 w
o
m

en
, 

w
o
m

en
 w

it
h
 p

ri
v
at

e 

h
ea

lt
h
 i

n
su

ra
n
ce

 c
o
v
e 

an
d
 w

o
m

en
 w

h
o
 

en
g
ag

ed
 i

n
 o

th
er

 h
ea

lt
h

-p
ro

m
o
ti

n
g
 

b
eh

av
io

rs
 (

n
o
t 

sm
o
k
in

g
, 
ta

k
in

g
 e

x
er

ci
se

, 

p
la

n
n
in

g
 p

re
g
n
an

c
y
) 

w
er

e 
m

o
re

 l
ik

el
y
 t

o
  

k
n
o
w

 a
b
o
u
t 

th
e 

p
re

v
en

ti
v
e 

ef
fe

ct
 o

f 
fo

la
te

 

an
d
 t

o
 h

av
e 

ta
k

en
 p

er
ic

o
n
ce

p
ti

o
n
al

 f
o
li

c 

ac
id

 s
u
p

p
le

m
en

ta
ti

o
n
. 

 

d
e 

Jo
n
g
-V

an
 

d
en

 B
er

g
, 

H
er

n
an

d
ez

-

D
ia

z 

W
er

le
r,

 L
o
u
ik

, 

&
 M

it
ch

el
l 

 (2
0
0
5
) 

 

T
h
e 

p
u
rp

o
se

 o
f 

th
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st
u
d

y
 w
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 t

o
 d

es
cr

ib
e 

re
ce

n
t 

tr
en

d
s 

in
 f

o
li

c 

ac
id

 a
w

ar
en

es
s 

an
d
 

u
se

 i
n
 t

h
e 

p
er

ic
o
n
ce

p
ti

o
n
al

 

p
er

io
d
 a

m
o
n

g
 

p
re

g
n
an

t 
w

o
m

en
 i

n
 

re
la

ti
o
n
 t

o
 m

at
er

n
al

 

C
ro

ss
-

se
ct

io
n
al

 

st
u
d

y
 

1
6
,5

5
5
 

w
o
m

en
 

fr
o
m

 t
h
e 

S
lo

n
e 

E
p
id

em
io

l

o
g

y
 

C
en

te
r 

B
ir

th
  

D
ef

ec
ts

 

E
d
u
ca

ti
o
n
al

  

L
ev

el
: 

  (
1
) 

lo
w

 

aw
ar

en
es

s,
 <

1
2
 

y
ea

rs
 

 (2
) 

m
id

d
le

  

aw
ar

en
es

s,
 1

2
-1

5
 

M
at

er
n
al

 e
d
u

ca
ti

o
n
 w

as
 a

 s
tr

o
n
g
 

in
d
ep

en
d
en

t 
p
re

d
ic

to
r 

o
f 

b
o
th

 a
w

ar
en

es
s 

an
d
 u

se
. 

 T
h
e 

p
ro

p
o
rt

io
n
 o

f 
w

o
m

en
 w

h
o
 w

er
e 

aw
ar

e 

o
f 

fo
li

c 
ac

id
 a

n
d
 w

h
o
 u

se
d
 f

o
li

c 
ac

id
 i

n
 t

h
e 

re
le

v
an

t 
p
er

io
d

 w
as

 a
p
p

ro
x

im
at

el
y
 6

 t
im

es
 

h
ig

h
er

 i
n
 w

o
m

en
 w

it
h
 a

 h
ig

h
 e

d
u

ca
ti

o
n
al

 

le
v
el

 t
h
an

 i
n
 w

o
m

en
 w

it
h

 a
 l

o
w

 l
ev

el
 o

f 
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(D
a
te

) 
O
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y
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p
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it
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en
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R

es
u
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s 

so
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o
d
em

o
g
ra

p
h
ic

 a
n
d
 

o
th

er
 r

el
ev

an
t 

fa
ct

o
rs

. 

 

S
tu

d
y
 

w
er

e 

in
te

rv
ie

w
-

ed
  

y
ea

rs
 

 (3
) 

h
ig

h
 a

w
ar

e-

n
es

s,
 >

1
5
 y

ea
rs

 

 

ed
u
ca

ti
o
n
. 
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 R

es
ea

rc
h
 o

n
 E

d
u
ca

ti
o
n
al

 A
tt

ai
n
m

en
t 

an
d

 B
re

as
tf

ee
d
in

g
: 

2
0
0
7

-2
0
1

1
 

A
u

th
o
r 

(D
a
te

) 

 

O
b

je
ct

iv
e
 

S
tu

d
y
 

D
es

ig
n

 

 

S
a
m

p
le

 

 

L
it

er
a
cy

 M
ea

su
re

m
en

t 

 

R
es

u
lt

s 

 
 

 
 

 
 

H
au

ch
, 

 

F
en

w
ic

k
, 

 

D
h
al

iw
al

, 
&

 

B
u
tt

 

 (2
0
1
1
) 

T
o
 e

x
am

in
e 

in
fa

n
t 

fe
ed

in
g
 p

ra
ct

ic
es

 

d
u
ri

n
g
 t

h
e 

h
o
sp

it
al

 

st
ay

 a
n
d

 a
t 

9
 

w
ee

k
s 

p
o
st

 b
ir

th
 

fr
o
m

 W
es

te
rn

 

A
u
st

ra
li

an
 w

o
m

en
 

w
it

h
 a

 r
eg

is
te

re
d
 

li
v
e 

b
ir

th
 b

et
w

ee
n
 

F
eb

ru
ar

y
 a

n
d
 J

u
n
e 

2
0
0
6
 

C
ro

ss
 s

ec
ti

o
n
al

 

su
rv

e
y
 

 

D
at

a 
o
b
ta

in
ed

 

fr
o
m

 2
,6

6
9
 

w
o
m

en
  

M
at

er
n
al

 e
d
u

ca
ti

o
n
 

le
v
el

: 

 (1
) 

<
 Y

ea
r 

1
2

 

 (2
) 

S
ec

o
n
d
ar

y
 s

ch
o
o

l 

y
ea

r 
1
2
 c

o
m

p
le

ti
o
n

 

 (3
) 

A
p
p
re

n
ti

ce
sh

ip
/ 

d
ip

lo
m

a 

 (4
) 

D
eg

re
e/

p
o
st

g
ra

d
u
at

e
 

V
ar

ia
b
le

s 
w

it
h
 a

 s
ig

n
ifi

ca
n
t 

as
so

ci
at

io
n

 w
it

h
 b

re
as

tf
ee

d
in

g
 

ce
ss

at
io

n
 a

t 
9
 w

ee
k
s 

in
cl

u
d
ed

: 

y
o

u
n

g
er

 m
at

er
n

al
 a

g
e 

(P
 <

 0
.0

0
1
);

 

p
ri

m
ip

ar
o
u
s 

w
o
m

en
 (

P
 <

 0
.0

0
1
);

 

ru
ra

l 
w

o
m

en
 (

P
 <

0
.0

0
1
);

 w
o
m

en
 

fr
o
m

 a
 p

u
b
li

c 
m

at
er

n
it

y
 h

o
sp

it
al

 (
P

 

<
 0

.0
5
);

 l
o
w

er
 m

at
er

n
al

 e
d
u
ca

ti
o
n
 

le
v
el

s 
(P

 <
0
.0

0
1
);

 o
ff

er
in

g
 a

 

co
m

b
in

at
io

n
 o

f 
b

re
as

t 
m

il
k
 a

n
d
 

fo
rm

u
la

 i
n

 h
o
sp

it
al

 (
P

 <
 0

.0
0
1
) 

an
d
 

ca
es

ar
ea

n
 b

ir
th

 (
P

 <
 0

.0
0

1
).

  

 In
 a

 m
u
lt

iv
ar

ia
b
le

 l
o

g
is

ti
c 

re
g
re

ss
io

n
 a

n
al

y
si

s,
 y

o
u
n

g
er

 

m
at

er
n
al

 a
g
e,

 p
ri

m
ip

ar
o
u

s 
w

o
m

en
, 

lo
w

er
 m

at
er

n
al

 e
d
u
ca

ti
o
n
 l

ev
el

s,
 

o
ff

er
in

g
 a

 c
o
m

b
in

at
io

n
 o

f 
b
re

as
t 

m
il

k
 a

n
d
 f

o
rm

u
la

 i
n
 h

o
sp

it
al

 a
n
d
 

ca
es

ar
ea

n
 b

ir
th

 w
er

e 
si

g
n

ifi
ca

n
t 

in
d
ep

en
d
en

t 
p
re

d
ic

to
rs

 o
f 

b
re

as
tf

ee
d
in

g
 c

es
sa

ti
o
n
 b

y
 9

 

w
ee

k
s.
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n
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n
u
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) 

A
u

th
o
r 

(D
a
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) 

 

O
b

je
ct

iv
e
 

S
tu

d
y
 

D
es

ig
n

 

 

S
a
m

p
le

 

 

L
it

er
a
cy

 M
ea

su
re

m
en

t 

 

R
es

u
lt

s 

K
ra

u
se

 &
 

L
o
v
el

ad
y
  

 (2
0
1
1
) 

T
o
 e

x
am

in
e 

co
rr

el
at

es
 o

f 
 

b
re

as
tf

ee
d
in

g
 

in
it

ia
ti

o
n
 a

n
d
 

in
te

n
si

ty
 i

n
 a

 

ra
ci

al
ly

 d
iv

er
se

  

sa
m

p
le

 o
f 

o
v
er

w
ei

g
h
t 

an
d
 

o
b
es

e 
w

o
m

en
. 

 

S
ec

o
n
d
ar

y
 

D
at

a 
an

al
y
si

s 

4
5
0
 N

C
 

w
o
m

en
  

en
ro

ll
ed

 i
n
 a

 

p
o
st

p
ar

tu
m

 

w
ei

g
h
t 

lo
ss

 

in
te

rv
en

ti
o
n
  

D
u
rh

am
, 
N

C
 

E
d
u
ca

ti
o
n
 w

as
 c

o
ll

ec
te

d
 

in
 c

at
eg

o
ri

es
 a

n
d
 e

n
te

re
d
 

as
 d

u
m

m
y
 v

ar
ia

b
le

s 
in

to
 

th
e 

m
o
d
el

s 
as

: 

 (1
) 

H
ig

h
 s

ch
o
o
l 

g
ra

d
u

at
e 

o
r 

le
ss

 

 (2
) 

C
o
ll

eg
e 

d
eg

re
e 

 (3
) 

P
o
st

g
ra

d
u
at

e 
d

eg
re

e
 

In
 m

u
lt

iv
ar

ia
b
le

 m
o
d
el

s 
ed

u
ca

ti
o
n
, 

g
es

ta
ti

o
n
al

 a
g
e,

 a
n
d
 B

M
I 

re
m

ai
n
ed

 

si
g
n
ifi

ca
n
t 

p
re

d
ic

to
rs

 o
f 

b
re

as
tf

ee
d
in

g
 i

n
it

ia
ti

o
n
. 

 In
cr

ea
si

n
g
 e

d
u
ca

ti
o
n
 h

ad
 a

 

si
g
n
ifi

ca
n
t 

p
o
si

ti
v
e 

ef
fe

ct
 o

n
 

la
ct

at
io

n
 s

co
re

 f
o
r 

b
la

ck
 w

o
m

en
 

w
h
en

 s
ep

ar
at

e 
an

al
y
si

s 
w

as
 

co
m

p
le

te
d
 f

o
r 

b
la

ck
s 

an
d

 w
h
it

es
. 
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d
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d
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d
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 c
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p
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b
er

, 

S
ch

w
eg

le
r,

 

K
o
le

tz
k
o
, 

&
 

F
ro

m
m
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 d
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o
 

re
co

m
m

en
d
at

io
n
s 

an
d
 t

o
 i

d
en

ti
fy

 

fa
ct

o
rs

 a
ss

o
ci

at
ed

 

w
it

h
 e

ar
ly

 f
ee

d
in

g
 

o
f 

se
m

is
o
li

d
 f

o
o
d
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o
m

 

3
1
0
3
 i

n
fa

n
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v
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 d
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b
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b
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b
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p
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p
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d
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p
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n
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p
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at
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h
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o
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ra
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at
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p
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at
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 b
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w
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p
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H
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n
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p
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m
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d
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y
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l 
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er
al

 s
ec

o
n
d
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y
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h
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o
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 d
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b
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b
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b
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o
t 

in
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 c
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 m
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h
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 b
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 m
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 l
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d
 (

7
3
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5
.5

%
 o

f 
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m

o
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h
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h
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n
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b
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h
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h
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d
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b
re

as
tf

ed
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b
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e 

lo
w

es
t 

ed
u
ca

ti
o
n
 g

ro
u
p

 (
1
5
%

) 

w
er

e 
le

ss
 l

ik
el

y
 t

o
 s

ti
ll

 b
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p
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h
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h
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n
d
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0
0
8
) 

 

T
o
 i

d
en

ti
fy

 

v
ar

ia
b
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b
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n
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o
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V
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d
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C
h
il

e.
 

T
h
e 

m
o
th

er
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u
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ti
o
n
al

  

le
v
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 w
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 c
at

eg
o
ri

ze
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e 
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o
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g
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ev
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) 

p
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m
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y
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p
 t

o
 8

 y
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f 
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u
d

y
) 
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) 
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n
d

ar
y
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-1

2
 y

ea
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) 
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) 

su
p
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o
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 t
h
an
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2
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M
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n
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d
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 c
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b
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3
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o
n
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R
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0
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9
5
%

 C
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4
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, 
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o
d
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&
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o
n
k
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0
0
8
) 

T
o
 d

et
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e 
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h
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ri
st
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o
f 
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w

 b
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n
ta
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b
et
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9
9
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2
0
0
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et
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 c
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t 
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o
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o
m

en
 w
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o
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e 
b
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a 
h
o
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n
 

O
n
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o
. 

E
d
u
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) 

P
o
st

 s
ec

o
n
d
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y
 

 (2
) 

F
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is
h
ed
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h
 s
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o
l 

 

L
o
w
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d
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ti
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n
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 s
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s 
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k
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r 
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 c
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 c
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n
g
 l

o
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c 
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o
n
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p
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l 
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b
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n
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d
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y
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h
 

b
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g
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n
e 
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f 

w
h
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<
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o
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n
d

ar
y
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d
u
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o
n
  

 

C
h
in

, 
M

y
er

s,
 

&
 M

ag
n
u
s 
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0
0
8
) 

T
o
 e

x
am

in
e 

th
e 

in
d
ep

en
d
en

t 

ef
fe

ct
s 

o
f 

ra
ce

 a
n
d
 

ed
u
ca

ti
o
n
 o

n
 

b
re
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tf

ee
d
in

g
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ti
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n
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o
 d

et
er
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e 
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h
et

h
er
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h
e 
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n
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t 

b
et
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n
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e 
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d
 

ed
u
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ti
o
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 o

n
 

b
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ee
d
in

g
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o
 d

et
er

m
in

e 

w
h
et

h
er

 f
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rs

 

as
so

ci
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ed
 w

it
h
 

b
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as
tf

ee
d
in

g
 

in
it
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ti

o
n
 w

er
e 

d
if

fe
re

n
t 

d
ep

en
d
in

g
 o

n
 t

h
e 

R
et

ro
sp

ec
ti

v
e 

d
at

a 
an

al
y
si

s 

u
si

n
g
 2

0
0
0
-

2
0
0
4
 

L
o
u
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ia
n
a 

P
R

A
M

S
 d
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a 

A
 t

o
ta

l 
o
f 

3
5
1
5
 w

o
m

en
 

fr
o
m

 

L
o
u
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ia
n
a 

(1
3
7
3
 b

la
ck

  

2
1
4
2
 w

h
it

e)
  

  

E
d
u
ca

ti
o
n
: 

 (1
) 

<
 1

2
 y

ea
rs

 

 (2
) 

1
2
 y

ea
rs

 

 (3
) 

1
3
+

 y
ea

rs
 

S
ig

n
if

ic
an

t 
d
if

fe
re

n
ce

s 
b

et
w

ee
n
 

b
la

ck
 a

s 
w

el
l 
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 w

h
it

e 
w

o
m

en
 

b
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as
tf

ee
d
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g
 i

n
it

ia
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 a

n
d
 n

o
n

-

in
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ia
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rs
 w

er
e 
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u
n
d
 f

o
r 

m
at

er
n
al
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e,

 e
d
u

ca
ti

o
n
, 
h
o
u
se

h
o
ld

 i
n
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m
e,

 

m
ar

it
al

 s
ta

tu
s,
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ec

ei
p
t 

o
f 

M
ed

ic
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d
 

b
ef

o
re
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re

g
n
an

c
y
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an

d
 W
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p
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p
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n
 d

u
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n
g
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re
g
n
an

c
y
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n
 

b
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n
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y
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W
o
m
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it
h
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o
m
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e 
w
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e 

m
o
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 t
h
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 t
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o
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 l
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el
y
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o
 

b
re
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tf

ee
d
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h
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 t
h
o
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h
 <
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ig

h
 

sc
h
o
o
l 

ed
u
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ti
o
n
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o
d
d
s 

ra
ti

o
 [

O
R

] 

=
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.2
8
; 

9
5
%

 c
o
n
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d
en

ce
 i

n
te

rv
al
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I]
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3
.0

3
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6
.0

4
).
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n
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n
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ra
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n
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w

ee
n
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e 
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u
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n
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u
n
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 b
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n
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r 
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r 
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e 
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b
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h
e 
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o
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y
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g
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h
e 
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p
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 b
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g
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 m
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d

u
ca
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p
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ra
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b
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n
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n
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o
n
g
 

w
h
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w

o
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o
m

en
 w

it
h
 1

2
 y

ea
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 o
f 

ed
u
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ti
o
n
 

w
er

e 
al

m
o
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 t
w

ic
e 
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 l
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el

y
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 b
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d
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g
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w

o
m
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<
1
2
 y

ea
rs

 o
f 

ed
u

ca
ti

o
n
 (
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st
ed

 

O
R

 =
 1

.8
6
; 

9
5
%

 C
I:

 1
.2

1
, 
2
.8

8
),

 

an
d
 t

h
o
se

 w
it

h
 1

3
 o

r 
m

o
re

 y
ea

rs
 o

f 

ed
u
ca

ti
o
n
 w

er
e 

m
o
re

 t
h
an
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 t
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es

 

m
o
re
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y
 t

o
 i

n
it

ia
te

 

b
re
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tf

ee
d
in

g
 c

o
m

p
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ed
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it
h
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h
o
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<
 1

2
 y

ea
rs
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ad
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st

ed
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R
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.2

8
; 

9
5
%

 C
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.7

4
, 
6
.6

9
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0
0
7
) 

  

T
o
 i

n
v
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ti
g
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e 
th

e 

d
et
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m
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f 

b
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d
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o
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h
e 
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s 

o
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o
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n
d
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 s
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o
n
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u
d

y
 d
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1
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1
9
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o
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p
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d
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n
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2
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d
u
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) 
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ac
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n
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n
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 c
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b
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d
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h
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 r
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k
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 c

o
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u
n
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o
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’s
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g
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h
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r 
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u
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o
n
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n
d
 

so
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o
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n
o
m
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n
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g
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e 
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n
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f 

b
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b
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d
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d
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p
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o
p
u
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 c
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b
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Table 5: Dependent Variables, Knowledge and Behavior Survey Questions from Phase 3 

(1997-1998-1999) and Phase 5 (2005-2007-2008) PRAMS Data 

Dependent Variable 
Survey Question Phase 3 

(1997-1998-1999) 

Survey Question Phase 5 

(2005-2007-2008) 

   

Folic Acid Consumption   

   

     Knowledge # 20 Have you ever heard 

or read that taking the 

vitamin folic acid help 

prevent some birth 

defects? 

___No 

___Yes 

 

# 23 Have you ever heard or 

read that taking the vitamin 

folic acid can help prevent 

some birth defects? 

___No 

___Yes 

     Behavior # 53 Before you knew you 

were pregnant, how 

frequently did you take 

either vitamins containing 

folic acid or 

multivitamins?  

Check only one. 

___I took them every day 

___I took them, but not 

every day 

___I did not take them at 

all  

# 3 During the months before 

you got pregnant with your 

new baby, how many times a 

week did you take a 

multivitamin or a prenatal 

vitamin? These are pills that 

contain many different 

vitamins and minerals.  

___I didn’t take a multivitamin 

or a prenatal vitamin at all 

___1 to 3 times a week 

___ 4 to 6 times a week 

___Every day of the week 

Infant Breastfeeding   

   

     Knowledge # 16c During any of your 

prenatal care visits, did a 

doctor, nurse, or other 

health care worker talk 

with you about any of the 

things listed below? For 

each thing, please circle Y 

(yes) if someone talked 

with you about it or circle 

N (no) if no one talked 

with you about it.  

c. Breast-feeding your 

baby  

__No 

__Yes 

 

# 21b During any of your 

prenatal care visits, did a 

doctor, nurse, or other health 

care worker talk with you 

about any of the things listed 

below? Please count only 

discussions, not reading 

materials or videos. For each 

item, circle Y (yes) if someone 

talked with you about it or 

circle N (no) if no one talked 

with you about it.  

b. Breastfeeding my baby  

__No 

__Yes 
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Table 5 (continued) 

Dependent Variable 
Survey Question Phase 3 

(1997-1998-1999) 

Survey Question Phase 5 

(2005-2007-2008) 

     Behavior # 42 For how many weeks 

did you breast-feed your 

new baby?  

____weeks 

___I didn’t breast-feed my 

baby 

___I breast-fed less than 1 

week 

___I’m still breast-feeding 

 

# 49 Did you ever breastfeed 

or pump breast milk to feed 

your new baby after delivery? 

___No 

___Yes 

 

Infant Sleep Position   

   

     Knowledge #54d At any time during 

prenatal care, did a doctor, 

nurse, or other health care 

worker talk with you 

about any of the 

following? For each thing, 

circle Y (yes) if someone 

talked with you about it or 

N (no) if no one talked 

with you about it.  

 

d. Placing your baby to 

sleep on his or her back or 

side 

__No 

__Yes 

 

# 65c During any of your 

prenatal care visits, did a 

doctor, nurse, or other health 

care worker talk to you about 

any of the things listed below? 

For each item, circle Y (yes) if 

someone talked to you about it 

or circle N (no) if no one 

talked to you about it. 

 

c. Placing your baby to sleep 

on his or her back or side 

__No 

__Yes 

 

     Behavior # 45 How do you put your 

new baby down to sleep 

most of the time? 

Check one answer.  

___On his or her side 

___On his or her back 

___On his or her stomach 

 

# 56 How do you most often 

lay your baby down to sleep 

now? 

___On his or her side 

___On his or her back 

___On his or her stomach 
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Table 6: Main Variable of Interest and Covariates with Corresponding Phase 3 (1997-

1998-1999) and Phase 5 (2005-2007-2008) PRAMS Survey Questions 

Independent 

Variables 
Rationale for 

Confounding 

Survey Question 

Phase 3 

(1997-1998-1999) 

Survey Question 

Phase 5 

(2005-2007-2008) 

    

Socioeconomic Factors   

   

     Educational      

     Attainment 

Main variable of 

interest 

Birth Certificate 

Grades: 

≤ 8
th

 

9
th

-11
th

  

12
th

  

13
th

 -15
th

 

 ≥ 16
th

  

 

Birth Certificate 

Grades: 

≤ 8
th

 

9
th

-11
th

  

12
th

  

13
th

 -15
th

 

 ≥ 16
th

  

 

     Race Race influences 

knowledge and 

behaviors 

 

Birth Certificate 

Race: 

 

White 

African American 

American Indian 

Chinese 

Japanese 

Hawaiian 

Filipino 

Other Asian 

Unknown 

 

Birth Certificate 

Race: 

 

Other Asian 

White 

Black 

American Indian 

Chinese 

Japanese 

Hawaiian 

Other non-white 

Alaska Native 

Mixed 

 

Hispanic  Ethnicity 

influences 

knowledge and 

behaviors 

Birth Certificate 

 

___Yes 

____No 

   

Birth Certificate 

 

___Yes 

____No 

 

     Age Age influences 

knowledge and 

behaviors 

 

Birth Certificate 

Continuous variable 

Birth Certificate 

Continuous variable 

     Marital Status Father’s influence 

knowledge and 

behaviors 

 

Birth Certificate 

___No 

___Yes 

 

Birth Certificate 

___No 

___Yes 
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Table 6 (continued)    

Independent 

Variables 
Rationale for 

Confounding 

Survey Question 

Phase 3 

(1997-1998-1999) 

Survey Question 

Phase 5 

(2005-2007-2008) 

     Parity  

     (Previous live   

     birth) 

Previous 

knowledge and 

behaviors 

#1 Before your new 

baby, did you ever 

have any other 

babies who were 

born alive? 

___No 

___Yes 

#8 Before you got 

pregnant with your 

new baby, did you 

ever have any other 

babies who were born 

alive? 

___No 

___Yes 

 

     Non-Medicaid      

     Insurance 

Access to 

healthcare and 

health information 

# 6 Just before you 

got pregnant, did 

you have health 

insurance? Don’t 

count Medicaid. 

___No 

___Yes 

 

# 1 Just before you 

got pregnant, did you 

have health 

insurance? 

___No 

___Yes 

 

 

     Medicaid  # 7 Just before you 

got pregnant, were 

you on Medicaid? 

___No 

___Yes 

# 2 Just before you 

got pregnant, were 

you on Medicaid? 

___No 

___Yes 
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Table 6 (continued)    

Independent 

Variables 
Rationale for 

Confounding 

Survey Question 

Phase 3 

(1997-1998-1999) 

Survey Question 

Phase 5 

(2005-2007-2008) 

     Income Access to 

healthcare and 

health information 

#70 In the 12 

months before your 

most recent 

delivery, what was 

your total family 

income before 

taxes? Include your 

income, your 

husband’s or 

partner’s income, 

and any other 

income that you 

may had had. Your 

answer will not 

affect your 

eligibility for any 

services you are not 

getting.  

 

$7,999 or less 

$8,000 to $9,999 

$10,000 to $11,999 

$12,000 to $13,999 

$14,000 to $15,999 

$16,000 to $17,999 

$18,000 to $19,999 

$20,000 to $24,999 

$25,000 to $29,999 

$30,000 to $39,999 

$40,000 to $49,999 

$50,000 or more 

 

#63 During the 12 

months before your 

new baby was born 

what was your total 

household income 

before taxes? Include 

your income, your 

husband’s income, or 

partner’s income, and 

any other income you 

may have used.  

 

(All information will 

be kept private and 

will not affect any 

services you are now 

getting.) 

 

Less than $10,000 

$10,000 to $14,999 

$15,000-$19,999 

$20,000-$24,999 

$25,000-$29,999 

$35,999-$49,999 

$50,000 or more 

 

Psychological 

Factors 

   

    

     Planned  

     Pregnancy 

Mothers that plan 

a pregnancy are 

interested in 

having a healthy 

pregnancy and 

infant. 

Mothers are also 

# 5 Thinking back 

to just before you 

got pregnant, how 

did you feel about 

becoming pregnant? 

Check the best 

answer. 

# 11 Thinking back to 

just before you got 

pregnant with your 

new baby, how did 

you feel about 

becoming pregnant? 

Check one answer 
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Table 6 (continued)    

Independent 

Variables 
Rationale for 

Confounding 

Survey Question 

Phase 3 

(1997-1998-1999) 

Survey Question 

Phase 5 

(2005-2007-2008) 

more likely to get 

early pre-natal 

care and learn 

more about 

acceptable 

behaviors while 

pregnant 

 

___I wanted to be 

pregnant sooner 

___I wanted to be 

pregnant later 

___I wanted to be 

pregnant then 

___I didn’t want to 

be pregnant then or 

at any time in the 

future 

___I don’t know 

 

___I wanted to be 

pregnant sooner 

___I wanted to be 

pregnant later 

___I wanted to be 

pregnant then 

___I didn’t want to be 

pregnant then or at 

any time in the future 

 

     Prenatal Stress     

     (difficult time) 

Exposure to stress 

increases the stress 

hormone, cortisol 

and can lead to 

illness, depression, 

and/or exhaustion. 

Indicates poor 

health including 

high blood 

pressure, heart 

disease and ulcers. 

A maternal woman 

exposed to stress 

may not be able to 

care for her baby 

adequately even if 

she has the correct 

knowledge. 

 

#68 How would you 

describe the time 

during your 

pregnancy? 

Check the best 

answer. 

 

___One of the 

happiest times of 

my life 

___A happy time 

with few problems 

___A moderately 

hard time 

___A very hard time 

___One of the worst 

times of my life 

# 39 How would you 

describe the time 

during your most 

recent pregnancy? 

 

___One of the 

happiest times of my 

life 

___A happy time 

with few problems 

___A moderately 

hard time 

___A very hard time 

___One of the worst 

times of my life 

 

     Postpartum       

     Depression 

 

 

Mother may be 

unable to properly 

care for her infant 

and/or may be on 

medications 

affecting her 

ability to properly 

care for her infant.  

#69 In the months 

after your delivery, 

would you say that 

you were--- 

Check the best 

answer. 

 

___Not depressed at 

all 

___A little 

depressed 

# 73a Since your new 

baby was born, how 

often have you felt 

down, depressed, or 

hopeless? 

___Always 

___Often 

___Sometimes 

___Rarely 

___Never 
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Table 6 (continued)    

Independent 

Variables 
Rationale for 

Confounding 

Survey Question 

Phase 3 

(1997-1998-1999) 

Survey Question 

Phase 5 

(2005-2007-2008) 

___Moderately 

depressed 

___Very depressed 

___Very depressed 

and had to get help 

 

Birth 

Characteristics 

   

    

     Multiple Births  Mother may be 

unable to care for 

herself or infant 

the same. 

Birth Certificate 

___single 

___twin 

___other multiple 

 

Birth Certificate 

___single 

___twin 

___other multiple 

 

     Baby in Intensive  

     Care 

Separation # 39 When your 

baby was born, was 

he or she put in an 

intensive care unit? 

___No 

___Yes 

___I don’t know 

 

# 45 After your baby 

was born was he or 

she put in an 

intensive care unit? 

___No 

___Yes 

___I don’t know 
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Table 9: Total Number with Means of all Variables for Two Different Time Periods of 

the NC PRAMS Data 

     Phase 3 

1997-1998-1999 

Phase 5 

2005-2007-2008 

Total 

Phase 3 & Phase 5 

 

Number 

Mean 

(%) Number 

Mean 

(%) Number 

Mean 

(%) 

Folic Acid Maternal Knowledge      

 4383 73 4036 84     8419 79 

Folic Acid Maternal Behavior      

 4400 46 4052 44     8452 45 

Breastfeeding Maternal Knowledge     

 4311 88 3955 86     8266 87 

Breastfeeding Maternal Behavior     

 2762 44 3904 74     6666 62 

Infant Sleep Position Maternal Knowledge    

 4261 84 3920 84     8181 84 

Infant Sleep Position Maternal Behavior    

 3876 46 3871 65     7747 55 

Maternal Education in Years     

 4425  5936   8503  

   ≤ 8
th

   04  05  05 

   9
th

 -11
th

   17  15  16 

   12
th

  34  28  31 

   13
th

-15
th

  23  23  22 

   ≥ 16
th

   22  29  25 

Maternal Age in Years      

 4425  4078  8503  

   <18  06  03  05 

   18-24  36  36  34 

   25-32  35  35  36 

   33-39  21  23  23 

   ≥40  02  02  02 

Race 4425  4078  8503  

   Nonhispanic White  67  70  68 

   Nonhispanic Black  30  25  28 

   Nonhispanic Asian  01  03  02 

   American Indian  02  01  01 

Ethnicity 4425  4075  9703  

   Hispanic  05  13  09 

Income 4425  4078  8503  

   <$10,000  20  20  20 

   $10,000-$24,999  30  26  28 

   $25,000-$49,999  26  20  23 

   ≥$50,000  24  34  29 

Married 4425 65 5936 61 8503 63 
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Table 9 (continued) 

 

 
    Phase 3 

1997-1998-1999 

Phase 5 

2005-2007-2008 

Total 

Phase 3 & Phase 5 

 

Number 

Mean 

(%) Number 

Mean 

(%) Number 

Mean 

(%) 

Parity (Previous Live Births)      

 4381 51 4024 54    8405 52 

Single Birth 4425 93 5936 94 8503 94 

Insurance 4409 61 4064 50    8473 59 

Medicaid 4419 13 4063 13    8482 13 

Planned Pregnancy 4130 55 4028 58    8158 57 

Prenatal Stress 4330 28 4038 25    8368 27 

Postnatal Depression 4374 26 4025 40    8399 33 

Infant in Intensive Care (ICU)      

 4341 32 4023 26    8364 29 

 



 
 

 
 

T
ab

le
 1

0
: 

L
o

g
is

ti
c 

R
eg

re
ss

io
n
 S

ta
ti

n
g
 U

n
ad

ju
st

ed
 a

n
d
 A

d
ju

st
ed

 O
d
d
s 

(M
o
d

el
 1

) 
an

d
 P

-V
al

u
e 

o
f 

th
e 

A
ss

o
ci

at
io

n
 B

et
w

ee
n
 E

d
u
ca

ti
o
n
al

 

A
tt

ai
n
m

en
t 

L
ev

el
 a

n
d
 F

o
li

c 
A

ci
d
, 
B

re
as

tf
ee

d
in

g
, 
an

d
 I

n
fa

n
t 

S
le

ep
 P

o
si

ti
o
n
 K

n
o
w

le
d

g
e 

an
d
 B

eh
av

io
r 

fo
r 

th
e 

T
w

o
 T

im
e 

 P
er

io
d
s 

(i
.e

.,
 

P
h
as

e 
3
 &

 P
h
as

e 
5

) 

 
P

h
a
se

 3
 

1
9
9
6
-1

9
9
7
-1

9
9
8

 

  
  
 P

h
a
se

 5
 

  
  
 2

0
0
5
-2

0
0
7
-2

0
0
8

 

 
U

n
a
d

ju
st

ed
 

A
d

ju
st

ed
1

   
 M

o
d

el
 1

 
U

n
a
d

ju
st

ed
 

A
d

ju
st

ed
  

 M
o
d

el
 1

 

G
ra

d
es

 
O

R
 

P
-v

a
lu

e
 

O
R

 
9
5
%

C
I 

P
-v

a
lu

e
 

O
R

 
P

-v
a
lu

e
 

O
R

 
9
5
%

C
I 

P
-v

a
lu

e
 

 
 

 
 

 
 

 
 

 
 

 

F
o
li

c 
A

ci
d

 C
o
n

su
m

p
ti

o
n

 K
n

o
w

le
d

g
e
  

 
 

 
 

 
 

 

 
(n
=

4
3
8
3
) 

 
(n
=

3
8
9
1
) 

 
 

(n
=

4
0
3
6
) 

 
(n
=

3
8
6
5
) 

 
 

  
≤

8
th

 
0
.5

2
 

<
.0

0
0
1

 
0
.5

7
 

0
.3

3
-0

.9
8
 

0
.0

4
 

1
.1

7
 

0
.5

0
 

0
.8

8
 

0
.5

0
-1

.5
3
 

0
.6

4
 

  
9
-1

1
th

 
0
.5

3
 

<
.0

0
0
1

 
0
.6

8
 

0
.5

0
-0

.9
2
 

0
.0

1
 

0
.7

3
 

0
.0

3
 

0
.8

8
 

0
.6

4
-1

.2
1
 

0
.4

2
 

  
1
2

th
 

R
ef

er
en

t 
 

R
ef

er
en

t 
 

 
R

ef
er

en
t 

 
R

ef
er

en
t 

 
 

  
1
3

th
 -

1
5

th
 

1
.9

9
 

<
.0

0
0
1

 
1
.7

0
 

1
.2

6
-2

.2
8
 

<
.0

0
0
1
 

1
.6

6
 

<
.0

0
0
1

 
1
.5

6
 

1
.1

1
-2

.1
7
 

0
.0

1
 

  
≥

 1
6

th
 

6
.1

0
 

<
.0

0
0
1

 
4
.0

0
 

2
.4

7
-6

.5
0
 

<
.0

0
0
1
 

6
.0

1
 

<
.0

0
0
1

 
3
.1

8
 

2
.0

5
-4

.9
8
 

<
.0

0
0
1
 

F
o
li

c 
A

ci
d

 C
o
n

su
m

p
ti

o
n

 B
eh

a
v
io

r
 

 
 

 
 

 
 

 

 
(n
=

4
4
0
0
) 

 
(n
=

3
9
0
8
) 

 
 

(n
=

4
0
5
2
) 

 
(n
=

3
8
6
9
) 

 
 

  
≤

8
th

 
1
.0

8
 

0
.7

2
 

1
.0

7
 

0
.6

0
-1

.9
0
 

0
.8

1
 

0
.9

5
 

0
.8

1
 

0
.9

5
 

0
.5

8
-1

.5
5
 

0
.8

3
 

  
9
-1

1
th

 
0
.7

7
 

0
.0

5
 

0
.8

4
 

0
.6

1
-1

.1
6
 

0
.2

0
 

0
.8

0
 

0
.1

1
 

0
.8

9
 

0
.6

5
-1

.2
2
 

0
.4

6
 

  
1
2

th
 

R
ef

er
en

t 
 

R
ef

er
en

t 
 

 
R

ef
er

en
t 

 
R

ef
er

en
t 

 
 

  
1
3

th
 -

1
5

th
 

1
.9

6
 

<
.0

0
0
1

 
1
.3

8
 

1
.0

8
-1

.7
7
 

0
.0

1
 

1
.5

7
 

<
.0

0
0
1

 
1
.3

0
 

1
.0

1
-1

.6
7
 

0
.0

4
 

  
≥

 1
6

th
 

4
.1

4
 

<
.0

0
0
1

 
1
.8

2
 

1
.3

6
-2

.4
3
 

<
.0

0
0
1
 

4
.3

6
 

<
.0

0
0
1

 
2
.2

5
 

1
.7

3
-2

.9
3
 

<
.0

0
0
1
 

B
re

a
st

fe
ed

in
g
 K

n
o
w

le
d

g
e
 

 
 

 
 

 
 

 
 

 
(n
=

4
3
1
1
) 

 
(n
=

3
8
4
4
) 

 
 

(n
=

3
9
5
5
) 

 
(n
=

3
7
9
0
) 

 
 

  
≤

8
th

 
1
.4

9
 

0
.3

0
 

1
.2

0
 

0
.4

7
-3

.0
8
 

0
.7

1
 

2
.5

0
 

0
.0

3
 

2
.2

6
 

0
.9

2
-5

.5
3
 

0
.0

7
 

  
9
-1

1
th

 
1
.2

8
 

0
.2

8
 

1
.0

4
 

0
.5

9
-1

.8
3
 

0
.8

8
 

1
.0

9
 

0
.6

9
 

1
.0

0
 

0
.6

4
-1

.5
6
 

1
.0

0
 

  
1
2

th
 

R
ef

er
en

t 
 

R
ef

er
en

t 
 

 
R

ef
er

en
t 

 
R

ef
er

en
t 

 
 

  
1
3

th
 -

1
5

th
 

0
.8

5
 

0
.3

5
 

0
.0

1
 

0
.6

8
-1

.5
1
 

0
.9

5
 

0
.8

1
 

0
.2

2
 

0
.8

8
 

0
.6

2
-1

.2
5
 

0
.4

7
 

  
≥

 1
6

th
 

0
.5

8
 

<
.0

0
0
1

 
0
.8

8
 

0
.5

7
-1

.3
5
 

0
.5

6
 

0
.4

5
 

<
.0

0
0
1

 
0
.6

2
 

0
.4

4
-0

.8
7
 

0
.0

1
 

B
re

a
st

fe
ed

in
g
 B

eh
a
v
io

r
 

 
 

 
 

 
 

 
 

 
(n
=

2
7
6
2
) 

 
(n
=

2
4
6
6
) 

 
 

(n
=

3
9
0
4
) 

 
(n
=

3
7
5
7
) 

 
 

145



 
 

 
 

T
ab

le
 1

0
 (

co
n
ti

n
u
ed

) 

 
P

h
a
se

 3
 

1
9
9
6
-1

9
9
7
-1

9
9
8

 

  
  
 P

h
a
se

 5
 

  
  
 2

0
0
5
-2

0
0
7
-2

0
0
8

 

 
U

n
a
d

ju
st

ed
 

A
d

ju
st

ed
1

   
 M

o
d

el
 1

 
U

n
a
d

ju
st

ed
 

A
d

ju
st

ed
  

 M
o
d

el
 1

 

G
ra

d
es

 
O

R
 

P
-v

a
lu

e
 

O
R

 
9
5
%

C
I 

P
-v

a
lu

e
 

O
R

 
P

-v
a
lu

e
 

O
R

 
9
5
%

C
I 

P
-v

a
lu

e
 

  
≤

8
th

 
1
.8

4
 

0
.0

1
 

0
.6

3
 

0
.3

1
-1

.2
8
 

0
.2

0
 

2
.7

9
 

<
.0

0
0
1

 
1
.0

8
 

0
.6

2
-1

.8
8
 

0
.7

9
 

  
9
-1

1
th

 
0
.5

8
 

<
.0

0
0
1

 
0
.6

4
 

0
.4

7
-0

.9
9
 

0
.0

4
 

0
.8

7
 

0
.2

7
 

0
.8

7
 

0
.6

4
-1

.1
7
 

0
.3

4
 

  
1
2

th
 

R
ef

er
en

t 
 

R
ef

er
en

t 
 

 
R

ef
er

en
t 

 
R

ef
er

en
t 

 
 

  
1
3

th
 -

1
5

th
 

2
.9

2
 

<
.0

0
0
1

 
2
.6

5
 

1
.9

4
-3

.6
3
 

<
.0

0
0
1
 

1
.9

3
 

<
.0

0
0
1

 
2
.0

0
 

1
.5

4
-2

.6
1
 

<
.0

0
0
1
 

 ≥
 1

6
th

 
7
.5

9
 

<
.0

0
0
1

 
4
.4

9
 

3
.0

7
-6

.5
7
 

<
.0

0
0
1
 

5
.1

9
 

<
.0

0
0
1

 
3
.8

6
 

2
.8

0
-5

.3
2
 

<
.0

0
0
1
 

In
fa

n
t 

S
le

ep
 P

o
si

ti
o
n

 K
n

o
w

le
d

g
e 

 
 

 
 

 
 

 
 

 
(n
=

4
2
6
1
) 

 
(n
=

3
8
0
8
) 

 
 

(n
=

3
9
2
0
) 

 
(n
=

3
7
7
4
) 

 
 

  
≤

8
th

 
1
.3

5
 

0
.3

8
 

0
.9

2
 

0
.4

0
-2

.0
8
 

0
.8

3
 

1
.2

4
 

0
.4

8
 

1
.7

6
 

0
.8

8
-3

.5
3
 

0
.1

1
 

  
9
-1

1
th

 
1
.2

9
 

0
.2

1
 

1
.0

0
 

0
.6

4
-1

.5
6
 

0
.9

9
 

1
.4

2
 

0
.0

8
 

1
.5

0
 

0
.9

8
-2

.3
1
 

0
.0

6
 

  
1
2

th
 

R
ef

er
en

t 
 

R
ef

er
en

t 
 

 
R

ef
er

en
t 

 
R

ef
er

en
t 

 
 

  
1
3

th
 -

1
5

th
 

0
.9

2
 

0
.6

1
 

1
.0

2
 

0
.7

3
-1

.4
4
 

0
.9

3
 

0
.9

8
 

0
.8

9
 

1
.0

7
 

0
.6

1
-1

.4
9
 

0
.6

9
 

  
≥

 1
6

th
 

0
.7

8
 

0
.1

0
 

1
.1

9
 

0
.8

0
-1

.7
7
 

0
.4

0
 

0
.6

3
 

<
.0

0
0
1

 
0
.8

5
 

0
.4

9
-1

.1
8
 

0
.3

3
 

In
fa

n
t 

S
le

ep
 P

o
si

ti
o
n

 B
eh

a
v
io

r
 

 
 

 
 

 
 

 
 

 
(n
=

3
8
7
6
) 

 
(n
=

3
4
7
6
) 

 
 

(n
=

3
8
7
1
) 

 
(n
=

3
7
2
5
) 

 
 

  
≤

8
th

 
0
.6

8
 

0
.0

8
 

0
.6

3
 

0
.3

6
-1

.1
1
 

0
.1

1
 

0
.8

1
 

0
.2

7
 

0
.5

4
 

0
.3

4
-0

.8
5
 

0
.0

1
 

  
9
-1

1
th

 
0
.7

6
 

0
.0

4
 

0
.7

1
 

0
.5

2
-0

.9
6
 

0
.0

3
 

1
.1

4
 

0
.3

1
 

1
.1

6
 

0
.8

7
-1

.5
6
 

0
.3

2
 

  
1
2

th
 

R
ef

er
en

t 
 

R
ef

er
en

t 
 

 
R

ef
er

en
t 

 
R

ef
er

en
t 

 
 

  
1
3

th
 -

1
5

th
 

0
.9

8
 

0
.0

0
0
1

 
0
.9

6
 

0
.7

5
-1

.2
2
 

0
.7

1
 

1
.1

8
 

0
.1

4
 

1
.1

3
 

0
.8

8
-1

.4
5
 

0
.3

4
 

  
≥

 1
6

th
 

1
.5

2
 

0
.0

0
0
1

 
1
.2

3
 

0
.9

3
-1

.6
3
 

0
.1

5
 

1
.8

9
 

<
.0

0
0
1

 
1
.3

5
 

1
.0

3
-1

.7
7
 

0
.0

3
 

 

N
o
te

: 
 1

A
d
u

st
ed

 f
o
r:

 a
g
e,

 r
ac

e,
 e

th
n
ic

it
y
, 
in

co
m

e,
 n

o
n

-M
ed

ic
ai

d
 i

n
su

ra
n

ce
, 

M
ed

ic
ai

d
, 
m

ar
ri

ed
, 
p
ar

it
y
, 
si

n
g
le

 b
ir

th
, 
in

fa
n
t 

in
 I

C
U

, 
 

p
la

n
n
ed

 p
re

g
n

an
c
y
, 
p
re

n
at

al
 s

tr
es

s,
 a

n
d
 p

o
st

p
ar

tu
m

 d
ep

re
ss

io
n

146



 147 

  

Table 11: Model 2: Logistic Regression Stating Unadjusted and Adjusted Odds and P-

value of the Association Between Educational Attainment Levels and 

Folic Acid, Breastfeeding, and Infant Sleep Position Knowledge and 

Behavior for the Two Time Periods (i.e., Phase 3 & Phase 5) 

     Phase 3 

1996-1997-1998 

Phase 5 

2005-2007-2008 

 Adjusted
1 

 Model 2 Adjusted 
 
Model 2 

Grades     OR  95%CI  P-value    OR    95%CI   P-value 

       

Folic Acid Consumption Knowledge 
 (n=4365)   (n=4018)   

  ≤8
th

 0.64 0.40-1.02 0.06 0.83 0.48-1.41 0.48 

  9-11
th

 0.64 0.48-0.84 <.0001 0.80 0.58-1.09 0.16 

  12
th

 Referent   Referent   

  13
th

 -15
th

 1.68 1.27-1.21 <.0001 1.53 1.11-1.09 0.01 

  ≥ 16
th

 3.52 2.25-5.52 <.0001 3.62 2.34-5.62 <.0001 

Folic Acid Consumption Behavior 
 (n=4382)   (n=4039)   

  ≤8
th

 1.14 0.70-1.86 0.60 0.94 0.60-1.48 0.79 

  9-11
th

 0.89 0.67-1.19 0.45 0.84 0.63-1.13 0.26 

  12
th

 Referent   Referent   

  13
th

 -15
th

 1.54 1.23-1.94 <.0001 1.28 1.00-1.63 0.04 

  ≥ 16
th

 1.00 1.52-2.62 <.0001 2.55 1.98-3.27 <.0001 

Breastfeeding Knowledge 
 (n=4294)   (n=3938)   

  ≤8
th

 2.49 0.35-1.19 0.78 2.41 0.99-5.85 0.05 

  9-11
th

 1.83 0.40-2.15 0.67 1.01 0.66-1.44 0.97 

  12
th

 Referent   Referent   

  13
th

 -15
th

 1.42 2.15-3.83 0.92 0.88 0.63-1.24 0.48 

  ≥ 16
th

 1.36 3.59-7.36 0.66 0.62 0.44-0.87 0.01 

Breastfeeding Behavior 
 (n=2749)   (n=3884)   

  ≤8
th

 0.64 0.34-1.16 0.16 1.00 0.59-1.08 1.00 

  9-11
th

 0.59 0.38-0.83 <.0001 0.81 0.60-1.08 0.15 

  12
th

 Referent   Referent   

  13
th

 -15
th

 2.87 2.21-3.93 <.0001 2.03 1.56-2.62 <.0001 

  ≥ 16
th

 5.14 3.68-7.49 <.0001 3.24 3.24-6.00 <.0001 

Infant Sleep Position Knowledge 
 (n=4244)   (n=3902)   

≤8
th

 1.11 0.53-2.31 0.78 1.41 0.75-2.63 0.28 

9-11
th

 1.09 0.72-1.65 0.69 1.38 0.93-2.06 0.12 

12
th

 Referent   Referent   

13
th

 -15
th

 1.18 0.86-1.63 0.31 1.07 0.78-1.50 0.65 

≥ 16
th

 1.42 0.99-2.06 0.06 0.84 0.61-1.16 0.29 

Infant Sleep Position Behavior 
 (n=3859)   (n=3854)   
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Table 11 (continued) 

     Phase 3 

1996-1997-1998 

Phase 5 

2005-2007-2008 

 Adjusted
1 

 Model 2 Adjusted 
 
Model 2 

Grades     OR  95%CI  P-value    OR    95%CI   P-value 

≤8
th

 0.56 0.34-0.93 0.03 0.56 0.36-0.86 <.0001 

9-11
th

 0.76 0.58-1.00 0.05 0.14 0.86-1.51 0.37 

12
th

 Referent   Referent   

13
th

 -15
th

 0.96 0.77-1.21 0.76 1.12 0.88-1.44 0.35 

≥ 16
th

 1.24 0.95-1.62 0.11 1.39 1.07-1.87 0.01 

 

Note: 
1
Model 2 includes the variables: age, race, ethnicity, income, educational 

attainment, Non-Medicaid insurance, and Medicaid. 
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Figure 1: Institute of Medicine (2004) Health Literacy Framework with Study Variables  

               Embedded in Model 
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