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ABSTRACT  
   

Postpartum depression affects approximately 15% of the childbearing population 

in the United States and has been linked to a number of negative maternal and infant 

outcomes. Mothers who rate low in areas of confidence and self-efficacy tend to have 

lower satisfaction and view their infants as having more negative temperaments. Infants 

of depressed mothers have been found to have delays in social and emotional growth 

which can impair their health and future developmental outcomes.  

The purpose of this study was to determine if there is any evidence to support the 

hypothesis that maternal depression is associated with infant social and emotional 

development and maternal role satisfaction among low-income women in rural Arizona. 

This study employed a repeated measures correlational descriptive prospective 

longitudinal design using chart reviews analyzing existing clinical data. Purposive 

sampling was used to select charts of women who participated in the Verde Valley 

Medical Center branch of the Arizona Healthy Families program. Chart reviews were 

used to identify charts that met the inclusion criteria of mothers and their infants who 

completed at least 18 months of the Arizona Healthy Families Program.  

Findings of this study indicated evidence of a relationship between depression, 

infant social and emotional development, and maternal role satisfaction. Mothers who 

had infants that scored higher, with higher being indicative of concern, on the Ages & 

Stages Questionnaire: Social-Emotional Edition 2 (ASQ:SE 2) had lower role satisfaction 

scores on the Healthy Families Parenting Inventory (HFPI) and mothers who indicated 

dissatisfaction at 6 months postpartum were more likely to continue to indicate lower 



  ii 

maternal satisfaction at 12 and 18 months postpartum when infant ASQ:SE 2 scores were 

higher.  

Investigating the role of the visiting service providers, such as Healthy Families, 

and their impact on young families for risk identification and resource support will 

provide information to policy and lawmakers to aid in decisions for funding and help 

support young families with the goal of growing strong, healthy families in healthcare 

deserts like rural Arizona.  

 

Keywords: Postpartum depression, maternal depression, infant social and emotional 

development, maternal role, maternal role satisfaction 
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CHAPTER 1 

INTRODUCTION 

Statement of the Problem 

There is a gap in research investigating the links among maternal depression, 

infant social and emotional development, and maternal role satisfaction amongst rural 

parenting populations. The dynamics of parenting role satisfaction, maternal depression, 

and infant social and emotional development are instrumental in early childhood 

development, and in rural areas are often overlooked both by researchers and lawmakers. 

Although there are current initiatives aimed at improving access to healthcare in rural 

settings, residents living in rural areas often face a multitude of challenges in obtaining 

timely and appropriate care. The Arizona Department of Health Services (ADHS) notes 

that while 14% of the U.S. population resides in rural settings, upwards of 25% of 

Arizona residents live in rural areas (ADHS, 2024). Further, 42% of Arizonans live in 

areas that are federally designated as Health Professional Shortage Areas or Arizona 

Medically Underserved Areas (AzMUA) and of the 82 AzMUAs, 12 are within tribal 

areas.  

Postpartum depression has been linked to decreased parenting self-efficacy and 

increases the risk of difficult infant social and emotional development, disturbed infant 

sleep patterns, and disrupted cognitive, social, and emotional development in infants of 

depressed mothers (Mollard at el., 2016; Vedova, 2014). The Pregnancy Risk Assessment 

Monitoring System (PRAMS) data from Arizona in 2020 indicated that 13.9% of 

participants experienced symptoms of postpartum depression and 29.9% of participants 
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participated in counseling for depression or anxiety (ADHS.gov, 2024). Few research 

studies have investigated the impact of postpartum depression in rural areas and fewer 

programs developed to support this vulnerable population.  

Purpose of the Study and Research Questions 

 The purpose of this study is to examine the associations among maternal 

depression, infant social and emotional development, and maternal role satisfaction. 

Using data gathered by the Arizona Healthy Families program, this study will determine 

if there are any correlations to support the hypothesis that maternal depression impacts 

infant social and emotional development and maternal role satisfaction. Previous research 

has shown that maternal mood disorders may impact infant development and is linked 

with potential changes in parenting self-efficacy; however, less is known about how this 

research translates in rural populations with limited access to healthcare and mental 

health services. Using data available from the Arizona Healthy Families Program, the 

following specific aim and research questions were developed: 

SA: Determine the relationship between postpartum depression, infant social and 

emotional development, and maternal role satisfaction during the first 18 months 

postpartum. 

RQ1: Is early maternal postpartum depression associated with infant social and emotional 

development? 

RQ2: Is early maternal postpartum depression associated with maternal role satisfaction? 

RQ3: Are infant social and emotional development and maternal role satisfaction 

associated at the 6-, 12-, and 18-month time points? 



 

  3 

CHAPTER 2 

REVIEW OF THE LITERATURE 

Maternal Mood Disorders 

Postpartum depression is defined by the Diagnostic and Statistical Manual of 

Mental Disorders, 5th edition (DSM 5) as “a major depressive disorder that is identified in 

pregnancy or within four weeks postpartum” (Langan & Goodbred, 2016). DSM 5 

criteria for the diagnosis of postpartum depression falls under the category of major 

depressive disorders. Symptoms of postpartum depression include, but are not limited to, 

depressed mood for most of the day nearly every day, marked disinterest or diminished 

pleasure in activities, weight changes, insomnia or hypersomnia, psychomotor agitation, 

fatigue, feelings of worthlessness, diminished concentration, and recurrent thoughts of 

death or suicidal ideation (Langnan  & Goodbred). In order to meet diagnostic criteria, 

symptoms must be persistent, cause clinically significant distress, and not be attributed to 

substance use or other medical conditions (Langan & Goodbred). Risk factors for the 

development of postpartum depression include psychological, social, and biological 

components (Suri & Altshuler, 2012). Women with a prior history of mental health 

disorders such as previous depressive episodes, anxiety, obsessive compulsive disorder, 

or bipolar disorder are at higher risk for developing postpartum depression (Suri & 

Altshuler). Postpartum depression has been linked to negative outcomes for both the 

mother and her infant. Untreated depression poses the highest risk for potential negative 

impacts and can lead to impaired infant development, delayed speech, cognitive deficits, 

and behavioral problems (Suri & Altshuler). A review of the literature by Slomian et al. 
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(2019) found there were significant associations between postpartum depression and 

infant health, with infants of mothers who experience depression being more likely to 

suffer from childhood illnesses and colic. Specific findings of their literature review 

included delayed motor development, impaired language development, more emotional 

disorders and higher emotional scores, and lower social engagement at nine months 

(Slomian et al.). Mothers with depression are less likely to bond with their infants and 

show less sensitivity to infant cues, are less likely to breastfeed and are more likely to 

discontinue breastfeeding early, have poorer caring practices and more disruptions in 

caring, and infants of depressed mothers are less likely to obtain routine immunizations 

or healthcare visits (Slomian et al.). Mothers who are depressed demonstrate less 

confidence and competence in parenting practices, have fewer social and emotional 

interactions, and have an overall negative view of her parenting practices and parenting 

effectiveness (Slomian et al.; Rode & Kiel, 2014). 

Pregnancy and postpartum are vulnerable times for women, particularly for 

women with a history of mental health disorders including, depression and anxiety. The 

Centers for Disease Control (CDC) data from the Maternal Mortality Review Committees 

reports that nearly 9% of all maternal deaths are related to mental health conditions 

(CDC, 2020). Of serious concern is the increasing trend of postpartum depression. In a 

study based on a large hospital system located in southern California, Getahun et al., 

(2023) found that the prevalence of postpartum depression is increasing and that, 

although persistent, the gaps in racial and ethnic disparities could be decreasing. Further 

research from Do, et al., (2023) found significant increases in postpartum depression 
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during the 2020 COVID-19 pandemic by 23.7%, compared to prior to the pandemic, and 

that nearly half of mothers experiencing postpartum depression did not receive treatment 

for their depression. Further, there is discrepancy between maternal perception of 

healthcare providers (HCP) asking about postpartum depression versus HCPs statements 

that they screened for depression. Self-reports from mothers noted that only 12% of 

mothers were asked about postpartum depression versus reports from HCPs that 87.4% of 

mothers were asked about depression during postpartum visits (CDC, 2020). Anokye, et 

al. (2018) noted that 10-15% of mothers experience postpartum depression and that 

certain life events, such as single parenting, childcare stressors, and prenatal anxiety, are 

predisposing factors to developing postpartum depression. Further, the American 

Psychological Association (2022) notes that additional predisposing factors for 

postpartum depression are first time motherhood, lack of social support, and financial or 

employment problems.  

Research by Ramakrishna et al., (2019) found that mothers who experience 

comorbid mood disorders of anxiety and depression have the highest scores on the 

Edinburg Postnatal Depression Screening tool (EPDS) and are less likely to be 

breastfeeding, have a live in partner, have adequate social support, and are more likely to 

be unemployed. These mothers had infants that scored lower on the Short Temperament 

Scale Instrument (STSI) and with sleep and temperament difficulties (Ramakrishna et 

al.). Challacombe et al. (2016) found that mothers with obsessive compulsive disorder 

(OCD) were less sensitive and more intrusive across parenting tasks and this is consistent 

with other research in mothers experiencing postnatal anxiety. Challacombe et al. note 
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that previous research has found that breastfeeding may offset some of the symptoms of 

anxiety and increase maternal sensitivity. Since mothers in this study did not or could 

breastfeed related to medications they were on or other factors, Challacombe et al. found 

that this may have contributed indirectly to decreased maternal self-efficacy. It has been 

found that breastfeeding has protective effects on maternal self-efficacy through both the 

hormones produced by breastfeeding and the physical interactions and bonding that occur 

between mother and child during breastfeeding (Challacombe et al.).  

Depression and Infant Social and Emotional Development 

Infant social and emotional development is comprised of two developmental 

concepts: temperament and attachment (Malik & Marwaha, 2022). Infant temperament is 

defined as “an innate attribute that defines the child’s approach to the world and his 

interaction with the environment” and is comprised of three broad categories: easy or 

flexible, active or feisty, and slow to warm up or cautious (Malik & Marwaha). Infant 

social and emotional development is dependent upon the establishment of trust and 

confidence between the infant and their caregiver during the first year of life. The 

establishment of this trust and confidence allows for the infant to seek out caregivers in 

times of stress and is known as attachment (Malik & Marwaha). It is expected that infants 

follow a specific trajectory in developing socially and emotionally, forming positive 

attachments, and learning self-regulation. Deviations from this expected trajectory may 

indicate psychosocial disturbances and later social and emotional developmental issues 

such as autism, attention deficit disorder, and conduct disorder, among others (Malik & 

Marwaha).  
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Goodman et al. (2017) found that women with risk factors for perinatal 

depression have higher rates of perinatal depression and anxiety. They rate their infant as 

having higher negative affectivity and may be less able to help their infants regulate 

stress. Findings from this research suggest that even one clinically significant period of 

depression during pregnancy was linked to insensitive infant parenting at 12 months of 

infant age (Goodman et al.) Research by Goodman et al. was important in developing a 

broader understanding of the impact of any perinatal depression on infant outcome and 

sensitive parenting during early infant social and emotional development. Findings from 

Melchior et al. (2012) supported other research findings that infant temperamental 

difficulties increase with maternal depression and socioeconomic status. Infants of 

mothers who come from low-income families and families with psychopathological and 

socioeconomic risks may have an increased incidence of developing issues with 

temperament and emotionality from early infancy (Melchior et al.). Research by 

Penacoba et al. (2021) found that there is a significant relationship between postpartum 

depression and the mother’s perception of the infant as being unstable, being less alert, 

and being more irritable during breastfeeding. Additionally, they found a significant 

association between postpartum depression and the lack of security in baby care. 

Penacoba et al. found that avoidant coping, characterized by actions taken to avoid direct 

contact with the triggering stressor, exacerbated relationships between postpartum 

depression and the perception of the infant and thoughts of maternal self-efficacy. When 

maternal avoidant coping was high, postpartum depression was positively associated with 
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the perception of the baby as being unstable and without an easy temperament (Penacoba 

et al.).  

Seth et al., (2016) performed a systematic review of the literature investigating the 

links between stress, cortisol production, and maternal depression. Cortisol is a key 

hormone released in response to stress and additional cortisol is produced by the placenta 

during pregnancy (Seth et al.). Finding from the literature review indicate that antenatal 

cortisol production was linked to postpartum “baby blues” and that postnatal cortisol 

withdrawal after delivery of the placenta was linked with more chronic depressive 

symptoms (Seth et al.). Grey et al. (2013) found that breastmilk cortisol had a positive 

association with infant temperament and infant negative affectivity was higher as milk 

cortisol increased. Increased cortisol in maternal milk was associated with negative 

reactivity and fearful temperament, increased shyness, and emotionality; however, these 

associations were only observed in female infants and not in male infants. Hinde et al. 

(2015) found in primates that milk cortisol was associated with variation in infant 

temperament between male and female offspring. Changes in temperament were specific 

to timing of cortisol levels in milk and higher levels of cortisol in early lactation was 

associated with nervous temperament and peak lactation cortisol levels were associated 

with lower confidence in female offspring. Male offspring were more sensitive to 

breastmilk cortisol levels between early and peak lactation and demonstrated negative 

temperament and lower confidence when cortisol levels were higher between early and 

peak lactation (Hinde et al.).  Kielbratowska et al. (2015) identified gender differences in 

temperamental traits with boys scoring higher than girls on vigor, adaptability, and 
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sensitivity. Breastfed infants scored higher on vigor and bottle-fed infants scored higher 

in regularity. Temperamental traits are related to feeding method, bottle versus breastfed, 

and mothers who breastfeed are more confident in feeding and perceive their child to be 

less irritable during feeding. Denis et al. (2012) noted that perception of infants as 

difficult was a predictor of postpartum blues and there are links between maternal self-

esteem and lack of confidence in caretaking and maternal self-confidence.  

Hardin et al. (2021) found that mothers who were not depressed showed more 

affectionate touch during breastfeeding than mothers who were depressed and depressed 

mothers who breastfeed showed more affectionate touch than depressed mothers who 

formula feed. Although there were differences in mothers who formula fed versus 

breastfed, there were no significant differences in depressed versus non-depressed 

mothers who breastfed in affectionate touch according to the research finding from 

Hardin et al. Longer duration of breastfeeding was related to more mother and infant 

affectionate touch across age (Hardin et al.). Feeding method affected outcomes for 

infants of depressed mothers in the quality of affectionate touch as feeding method 

affected electroencephalogram (EEG) asymmetry. Infant’s 3-month affectionate touch 

behavior was predicted by breastfeeding, temperament, EEG asymmetry, maternal 

depression and prior affectionate touch patterns, with breastfeeding having a positive 

effect on maternal and infant affectionate touch. Maternal depression symptoms and 

feeding method impact the socio-emotional relationship between mother and infant and 

the infant’s temperamental and neurodevelopmental patterns (Hardin et al.). Mothers who 

lack appropriate nurturing and protective behaviors, including diminished maternal infant 
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attachment, have infants with impaired social and emotional development (Li, 2023). 

Fussy or difficult infant temperament was found to be negatively associated with 

maternal infant attachment and significant associations between emotional regulation, 

maternal infant attachment, social and emotional development, and behavioral problems 

have been demonstrated in research (Li). Diminished sensitivity to infant cues, mental 

health problems, and withdrawal from the infant may precipitate infant emotional 

dysregulation and impaired infant social and emotional development (Li). Sörensen et al. 

(2023) found that maternal anxiety was associated with more difficult infant temperament 

at 18 month and that infant sex related differences exist in maternal anxiety and maternal 

depression. Infant girls had increased susceptibility to temperamental issues when 

mothers were more anxious prenatally and infant boys had increased susceptibility to 

temperamental issues when mothers were more depressed in the postpartum period. Nieto 

et al. (2019) found that maternal postpartum depression and maternal anxiety were both 

linked to difficult infant temperament and this was statistically significant in mothers who 

had symptoms of prenatal and postnatal depression.  

Power et al. (2022) found that numerous factors around childbirth were associated 

with perceived early infant behavior. Subjective and psychological factors with maternal 

personality traits predicted perceived infant behavioral style and maternal confidence. 

Mothers’ sense of wellbeing was reflected in higher self-confidence and perceptions of 

easier infant behavior. Breastfeeding status was associated with less unsettled irregular 

behavior over the first six months of infant life. Negative maternal emotional states were 

associated with maternal reports of unsettled irregular infants, as did higher EPDS scores. 
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Infant temperament, maternal mood, and personality were reciprocally associated. Kim et 

al. (2020), found that elevated EPDS antenatally, postnatally, or both, was associated 

with an increased odd of shorter sleep duration, and three of the five dimensions of 

temperament were significantly associated with antenatal EPDS scores, Children of 

mothers with high EPDS antenatal scores were 1.3 times more likely to have night 

awakenings, which is evidence for a mediating pathway from antenatal maternal 

depression to childhood sleep through infant temperament. 

Depression, Maternal Role Attainment, and Maternal Role Satisfaction 

 Adopting the maternal role is a complicated process that starts during pregnancy 

and continues throughout the first four to six months postpartum (Mercer 1985). Kordi et 

al. (2017) state that maternal role attainment consists of four steps: waiting stage, official 

stage, informal stage, and personal stage. Attainment of the maternal role supports 

healthy attachments with the infant, increases confidence in maternal role, and increases 

satisfaction (Kordi et al.). Aktas and Almemdar (2018) investigated the role of maternal 

fatigue, maternal depression, and maternal insomnia in maternal role and attachment. 

Their findings indicate that maternal fatigue negatively impacts maternal attachment, 

maternal self-care power, and breastfeeding self-efficacy. Further, research on fatigue, 

infant care, and maternal energy expenditure by Ozdemir and Ozcan (2023) found that 

mothers who have lower self confidence in caring for their infants have a more difficult 

time transitioning into the role of motherhood. This was impacted by the degree of 

depression experienced by the mothers, with those who experienced higher levels of 

depression having greater fatigue and stress and less energy to complete mothering tasks, 
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which then precipitated guilt and a diminished confidence in obtaining a motherhood role 

(Ozdemir & Ozcan). Rode and Kiel (2016) found that there is a relationship between 

infant temperament, maternal depression, and maternal role attainment. Mothers who 

experience depression tended to have a more negative view of maternal role attainment, 

have fewer emotional resources, and have avoidant behavior towards their infants. 

Abrams and Curran (2011) investigated the perception of maternal role in relation to 

postpartum depression and poverty. They found that mothers who experience postpartum 

depression in the setting of poverty experienced more negative views of themselves and 

felt stigmatized by their socio-economic and mental health situations. Postpartum 

depression was a stronger mediator as compared to poverty when applied to maternal 

self-identity and maternal role attainment (Abrams & Curran). Research by Denis et al. 

(2012) found that mothers who experience postpartum blues and postpartum depression 

are more likely to lack confidence, have lower self-esteem, and view their infants as more 

difficult. Further supporting this is research by Puente et al. (2020) that found statistically 

significant correlations between mother’s experience of postpartum depression and a lack 

of self-efficacy and security in caring for their infant. Postpartum depression was further 

associated with maternal avoidant coping behaviors and a negative perception of the 

infant and of the mother’s ability to care for the infant (Puente et al.). Ohan et al. (2000) 

defined parenting self-esteem as the contentment and perceived effectiveness of themself 

as a parent. Maternal satisfaction, maternal self-esteem, and maternal confidence is 

related to parenting styles, and literature notes that parents with negative self-views, 

lower self-esteem, and/or less parenting confidence rate their infants as more fussy or 
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difficult and have more attachment issues with their child (Ohan et al.). Kleinman and 

Reizer (2018) found that maternal self-efficacy is a contributing factor to postpartum 

depression and that negative self-efficacy results in lowered self-esteem and a negative 

view of one’s role as a mother.  

Theory and Conceptual Model 

Maternal Role Attainment Theory 

Maternal role attainment was developed as a theory based on Reva Rubin’s work 

describing the progressive stages of maternal adaptation to mothering (Mercer, 2004; 

Rubin, 1976). Rubin’s work was based on four concepts; ensuring safe passage, ensuring 

acceptance, binding-in, and giving of oneself (Rubin, 1976). Ensuring safe passage is 

demonstrated by the mother in her concern and protectiveness around pregnancy, 

childbirth and child-rearing. The mother is concerned with and is focused on protecting 

the child from hidden and obvious dangers (Rubin). Ensuring acceptance is 

conceptualized by the maternal actions taken to imbue the child with the known family 

norms, attitudes, values, and behaviors that are significant to the family and society the 

child will enter (Rubin). Binding-in is demonstrated by the mother through viewing the 

child as one’s own and adopting the view of being the mother of the child (Rubin). 

Finally, the giving of oneself is actualized by the mother through a sustained giving of 

time, nurturing, and protection of the child from stressors, whether they are explicit or 

construed (Rubin) . Rubin’s work formed the foundation of Mercer’s Maternal Role 

Attainment Theory (Mercer, 2004). The process of maternal role attainment is 

conceptualized in four stages: anticipatory, formal, informal, and personal identity. These 
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concepts are based on Mercer’s work with Rubin and based on Thornton and Nardi’s 

original role attainment stages (Mercer; Thorton & Nardi, 1975). The core concepts are 

used to describe the way a new or expecting mother transitions from antenatal to 

postnatal. Mercer defines the anticipatory stage as the stage that occurs prior to and 

during pregnancy and encompasses the woman’s preparation for a mothering role. The 

formal stage begins at the birth of the child and is when the woman begins to identify 

herself as a mother and the child as independent from her physical being. During this 

stage she moves into the caregiving role, relying on the advice and behaviors as those she 

deems as “experts” (Mercer). The next phase of maternal transition is the informal stage. 

During the informal stage the mother moves away from strict adherence to the advice of 

others and leans into her own judgments on the best way to parent her child. The fourth, 

and final, stage of maternal role attainment is personal identity. During this stage the 

mother develops a sense of confidence and harmony with her role as a mother. This stage 

is characterized by confidence, satisfaction, and infant attachment. Throughout this 

process there are a multitude of variables that Mercer identified as having an impact on 

transition from anticipatory to personal identity. Variable such as maternal age, socio-

economic status, birth experience, social support and social stressors, health status, infant 

and maternal personality traits, and even infant appearance all can have an impact on 

maternal role attainment (Mercer).  Mercer noted in her work that mothers were more 

likely to feel confident and satisfied at 4 month of infant age, but by 8 - 12 months of 

infant age mothers reported feeling less confident and competent.  
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Maternal role attainment offers a theoretical framework for evaluating the impact 

of postpartum depression on perceptions of infant social and emotional behavior and 

maternal role satisfaction. Although the focus is on the mother and mother-child 

relationship, it demonstrates the complicated inter- and intrapersonal processes that 

contribute to maternal role attainment. Further, for the purposes of this study, it 

encompasses the interactions between mother and child that are integral to infant and 

child development which fall under the heading of child’s outcome in Figure 1. As 

depicted in Figure 1, the mother-child feedback loop is comprised of maternal sensitivity, 

self-concept, attitude, personal history, mental health, and role strain, all of which feed 

into the child’s temperament, appearance, responsiveness, and health. This creates a 

constant feedback loop between mother and child that can be view as cyclical in nature, 

rather than linear. The child’s outcome is dependent upon this feedback loop and the 

mother’s role or identity as it pertains to the child. All these factors then further feed into 

the mother’s perception of self, or role attainment, her confidence, her satisfaction as a 

mother, and her attachment to the child. Interpersonal factors such as work, school, 

extraneous stressors, paternal support, family support, and living situations make up the 

larger, outer layers of the framework denoting that they have an influencing factor on the 

mother and child but are not the sole factors contributing to maternal role attainment. 

Further out are influencing factors such as cultural beliefs, social norms, and the larger 

societal macrosystems, which may contribute but have less of an overall influence on the 

mother/child couplet. The conceptual model below lays out the basic tenants of the 

concept of maternal role attainment. This model was built upon the work of 
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Bronfenbrenner (1974, 1975, 1994) and adapted by Ramona Mercer (1991) who replaced 

exosystem with the word mesosystem.  

Figure 1 

Model of Maternal Role Attainment  

 

Modified from Mercer, R. T. [1991]. Maternal role: Models and consequences. 

(Meighan, 2017) 
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Specific Aims and Research Questions 

Using data available from the Arizona Healthy Families Program, the following 

specific aim and research questions were addressed  by examining associations among 

the study variables: 

SA: Determine the relationship between postpartum depression, infant social and 

emotional development, and maternal role satisfaction during the first 18 months 

postpartum. 

RQ1: Is early maternal postpartum depression associated with infant social and emotional 

development? 

RQ2: Is early maternal postpartum depression associated with maternal role satisfaction? 

RQ3: Are infant social and emotional development and maternal role satisfaction 

associated at the 6-, 12-, and 18-month time points? 

 



 

  18 

CHAPTER 3 

RESEARCH DESIGN AND METHODS 

Study Design 

This pilot study examined associations among maternal depression, infant social 

and emotional development, and maternal role satisfaction. The purpose of this study is 

to determine if there is any evidence to support the hypothesis that maternal depression 

alters infant social and emotional development and maternal role satisfaction among a 

sample of mothers in rural Arizona who participate in the Arizona Healthy Families 

program. This study will employ a repeated measures correlational descriptive 

prospective longitudinal design using chart reviews; thus it is an analysis of existing 

clinical data. This pilot study seeks to analyze data collected through home visits by the 

Verde Valley branch of the Arizona Healthy Families Program on maternal depression 

scores, infant social and emotional development, and maternal role satisfaction based on 

the Edinburg Postnatal Depression Screening tool, Ages and Stages Questionnaire: Social 

and Emotional 2 tool, and the Arizona Healthy Families Parenting Inventory. Since this is 

a secondary analysis of existing data, there will be no variable manipulation and no 

intervention planned in this study. As there is still limited understanding of the complex 

interplay between maternal depression, infant social and emotional development, 

maternal role satisfaction in rural populations, this study will be the basis for future larger 

scale prospective and intervention-based studies.  
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Sample 

Purposeful sampling was used to select charts of women who participated in the 

Verde Valley Medical Center branch of the Arizona Healthy Families program. Healthy 

Families Arizona is a legislative based, publicly funded home visiting program for 

families at risk for child neglect or abuse and who meet the inclusion criteria listed 

below. Between October 1, 2021 and September 30, 2022, Healthy Families Arizona 

provided service to 3,540 families in 15 counties through 11 different program sites. 

There are two program branches in Yavapai County, one in Prescott and one in 

Cottonwood that services the greater Verde Valley. The Verde Valley branch has two 

home visitors and one supervisor who also conducts family home visits when one or 

either of the home visiting providers is unavailable. Data is collected at the participants 

home and then recorded in charts which are stored in the contract office located at Verde 

Valley Medical Center. Chart reviews were used to identify charts that meet inclusion 

criteria of mothers and their infants who completed at least 18 months of the Arizona 

Healthy Families Program. There were no exclusion criteria due to the limited sample 

size. Data was collected from participant chart between May 2023 and August 2023. 

Charts from participants that initiated care beginning in 2019 were selected for 

longitudinal purposes to meet the 18-month timeframe and due to the limited number of 

completed charts post 2020 COVID-19 pandemic. The Arizona Healthy Families 

Program was designed to identify and support families who are childbearing and 

childrearing in Arizona with the goal of supporting families through the first five years of 

their child’s life. Inclusion criteria for referral to the Healthy Families program were: 
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• Infants must be under three months of age at the time of enrollment. 

• Parents who are experiencing any of the following stressors: poverty, 

unemployment, lack of prenatal care, low birth weight of the enrolled child, single 

or teen parenting, children with special needs or disabilities, history of abuse or 

child neglect, social isolation, substance abuse, history of intimate partner 

violence, or mental health concerns such as postpartum depression. 

• Mothers who score nine or greater on the EPDS are automatically referred to a 

Healthy Families home visiting program in Verde Valley Arizona. 

This sample was selected without exclusions with the understanding that their 

scores on the EPDS, ASQ:SE 2, and HFPI may not be reflective of the general population 

due to their specific inclusion factors, i.e., low socio-economic status, higher proportion 

of referrals for elevated EPDS scores, history of social issues including Child Protective 

Service referrals or history of Intimate Partner Violence, or lack of stable housing. 

Based on charts reviewed a total of 35 participants met inclusion criteria for 

completing at least 18 months of the Healthy Families Verde Valley program. Of those 

35 participants, 29 met all milestone timeframes for data collection, early EPDS, ASQ:SE 

2 at 6, 12, and 18 months, and HFPI at 6, 12, and 18 months. Milestone timepoints were 

set for each timeframe for collection as follows: 

• Birth or day 0: 10 days prepartum to 30 days postpartum 

• 6 months: 154-212 days postpartum 

• 12 months: 336-394 days postpartum 

• 18 months: 519-577 days postpartum 
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These timeframes were identified to most closely match key developmental milestones 

while allowing for some variation in collection time due to home visiting schedules and 

the impact of visiting restrictions during the COVID-19 pandemic. Figure 2 depicts the 

milestone timeline with associated n of responses for each milestone timepoint, birth to 1 

month, 6 months, 12 months, and 18 months for each measurement tool. 

Setting  

The investigator was on the advisory board of the Verde Valley branch of the 

Arizona Healthy Families Program and obtained permission from the program director to 

access charts for review. Charts were identified through the Verde Valley Medical Center 

section of Health Families. Eligible charts were identified in collaboration with the staff 

who specifically work with the patient population that has delivered at Verde Valley 

Medical Center. All participants who were visited by this branch of the Healthy Families 

program previously delivered at Verde Valley Medical Center. Chart reviews were 

blinded to ensure patient confidentiality and data will be stored onsite at the Health 

Families location at Verde Valley Medical Center. No data was accessed until human 

subjects exemption was received from the IRB at Arizona State University and 

permission was granted by the program director for the Verde Valley branch of the 

Arizona Healthy Families Program and the department director of Maternal Child Health 

at Verde Valley Medical Center.  

Measures and Procedures 

The following data were collected during Health Families visits by Healthy Family 

Program Staff: 
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● Ages and Stages Questionnaire 3 and Ages and Stages Questionnaire : Social and 

Emotional 2 (at 6, 12, and 18 months of infant age) 

● Edinburgh Postnatal Depression Screening (2 days post-delivery) 

● Healthy Family Parenting Inventory (at 6, 12, and 18 months of infant age) 

Measures 

Demographic Information. Eight demographic questions were included in the 

data collection to assess the social and economic characteristics of the sample. Questions 

about maternal characteristics included relationship status (married, single, not 

disclosed), ethnicity (Hispanic, white, multiracial, not disclosed), infant gender (male, 

female, not disclosed), living situation (rents, owns, living with family, not disclosed), 

food insecurity (yes, no), employment (employed, full time, part time, not employed, not 

employed-student, not disclosed), insurance type (Medicaid only, none, private and 

Medicaid, private only), and income ($0-$5,000, $5,001-$10,000, $10,001-$15,000, 

$15,001-$20,000, $20,001-$25,000, $25,001-$30,000, and $30,001+).  

Infant social and emotional development. Infant social and emotional 

development were assessed using data from the Ages and Stages Questionnaire 3 and 

Ages and Stages Questionnaire: Social and Emotional 2 (ASQ:SE-2). Both 

questionnaires include screening for social and emotional behaviors. The ASQ:SE-2 

assesses seven behavioral areas: self-regulation, compliance, social-communication, 

adaptive functioning, autonomy, affect, and interaction with people. “Using ASQ:SE-2 in 

addition to ASQ-3 gives parents and programs a much more thorough understanding of 

social and emotional behaviors than they’d get from ASQ-3 alone” (Agesandstages.com, 
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2015). “Social-emotional development is foundational—in order to be successful 

learners, children need to get along well with others and they also need to feel good about 

themselves and excited about the world around them” (Clifford, et al., 2015). ASQ:SE-2 

has an internal consistency that ranges from 71%-91%, test-retest reliability at 89%, 

overall validity of 84%, and sensitivity and specificity at 81% and 83%, respectively; 

Cronbach’s alpha for reliability ranges from .71 at 2 months to .9 at 60 months with an 

overall value of .84 (Agesandstages.com, 2015). Validity was assessed through a two-

step process, initial scores were identified then compared with score the child received on 

the Devereux Early Childhood Assessment for Infants and Toddlers (DECA-I/T), the 

Infant Toddler Social Emotional Assessment (ITSEA), Child Behavior Checklist 

(CBCL), and professional diagnosis of a social and emotional disability (Squires et al., 

2015). Scores for the ASQ:SE are measured based on a 23-, 27-, 31-question evaluation 

for infant ages 6, 12, and 18 months, respectively. Infants are scored based on the 

evaluation questions. Scores at the 6-month timeframe range from 0 to ≥45, with scores 

between 30-45 indicating the infant requires monitoring for the development of social 

and emotional concerns and scores ≥45 indicating the need for referral. Scores at the 12-

month timeframe range from 0 to ≥50, with scores between 40 and 50 indicating that the 

infant requires further monitoring and scores ≥50 indicating the need for referral. Scores 

at the 18-month timeframe range from 0 to ≥65, with scores between 50 and 65 indicating 

that the infant requires further monitoring and scores ≥65 indicating the need for referral. 

Scores that indicate areas of concern and the need for referral or further evaluation and 

were selected for this study were 45, 50, and 65 at 6, 12, and 18 months, respectively. 
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Maternal depression. The Edinburgh Postnatal Depression Scale (EPDS) was 

used to assess maternal depression. The EPDS is a 10-question, self-rated assessment 

scale used to assess for postnatal depression. Developed in 1987, the EPDS has been 

widely implemented in clinical settings across the United States and in Australia and is 

considered to be a valid measurement tool when scoring is in the 9/10 range (Gibson et 

al., 2009). Kernot et al., (2014) found a high rate of agreement in test, re-test of the EPDS 

among women at low, moderate, and high risk for postnatal depression. They found a 

high rate of agreement (90.7%), with a Cohen’s Kappa of 0.61 (Kernot, et al.). Cox et al. 

(1987) found that sensitivity of the EPDS was 85%, specificity was 77%, and the positive 

predictive value was 83% at re-test. In a review of the literature by Park and Kim (2021), 

they found that: 

The sensitivity (of the EPDS) ranged from 0.56 to 1.00 and the specificity ranged 

from 0.54 to 0.99. In meta-analysis, pooled sensitivity and specificity were 0.79 

(95% CI 0.74–0.84) and 0.88 (95% CI 0.82–0.92), respectively, with RE 

correlation of -0.506, sROC AUC** of 0.89 (SE=0.02), and Q* value of 0.82 

(SE=0.02).  

For this study population a score of nine or greater was considered as the cutoff 

score for concern as this score was included in the referral process to the Healthy 

Families Program, in which the participants were enrolled. 

Healthy Families Parenting Inventory. The Healthy Families Parenting 

Inventory (HFPI) was used to assess maternal role satisfaction. The HFPI is a 63-

question, self-report instrument used to assess nine parenting domains: Social Support, 
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Problem-Solving, Depression, Personal Care, Mobilizing Resources, Role Satisfaction, 

Parent/child Interaction, Home Environment and Parenting Efficacy 

(LecroyMilligan.com, 2019). Krysik and Lecroy (2012) found the HFPI subscales to have 

good to excellent reliability with estimates of Cronbach’s alpha ranging from a low of .76 

to a high of .92 using. The authors of the tool expect to improve upon the internal 

consistency of the subscales of the tool with continued revisions (Krysik & Lecroy, 

2012). Scores of concern for each domain are as follows: Social Support 17 or lower, 

Problem-Solving 19 or lower, Depression 33 or lower, Personal Care 16 or lower, 

Mobilizing Resources 18 or lower, Role Satisfaction 21 or lower, Parent/child Interaction 

40 or lower, Home Environment 33 or lower, and Parenting Efficacy 22 or lower. As the 

aims of this study include understanding associations among maternal depression, infant 

social and emotional development, and maternal role satisfaction, only role satisfaction 

scores will be included in analysis. All other data is housed at the storage site at the 

Healthy Families Program at Verde Valley Medical Center and analysis of additional 

variables could provide information for future studies. 

Variables and Limitations 

Variables for this study include maternal depression, infant social and emotional 

development, and maternal role satisfaction. 

 Limitations include lack of objective measure for infant social and emotional 

development, subjective nature of maternal reporting of infant social and emotional 

development, possible bias in home visitor assessment of maternal-infant interaction, 

nature of self-reporting, nature of home visiting, and potential attrition. Additional 
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limitations include small sample size that is homogenous, low income, and have a 

generally unstable living situation. As data is collected, information that is gathered may 

reveal additional, extraneous variables which may impact internal validity and be a 

limitation for this study.  

Potential sources of bias within this study include selection bias due to the 

homogeneity required by the home visitor, maturation bias if patients deliver early or 

relocate during the study, and observational bias related to the home visitor, which could 

be related to maternal “best-behavior” or researcher subjective bias.  Potential bias from 

observation bias at any observation intervals will be addressed by confirming inter-rater 

reliability with another Maternal Child Health expert. Consistent practice in follow up 

calling and ensuring that home visitor keeps assigned appointment times can help reduce 

bias due to relocation and attrition.  

Finally, as there are other areas of the HFPI that were not included in this study 

but that may have an impact on the study variables, the investigator acknowledges that 

this is an additional limitation on this pilot study. 

Data Analysis 

Preliminary analyses. Preliminary analyses checked for out of range and 

logically impossible values and for patterns of missing data. 

Statistical Analysis. Each participant’s data as collected during home visits were 

transcribed to text files in Microsoft Word and then transcribed and organized in 

spreadsheets using Microsoft Excel. Further data organization, subsequent data cleaning, 

and data coding were performed using R version 4.3. A key coding step was the 
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assignment of observations to selected developmental milestone time points. First, the 

difference (in days) between the child’s date of birth and the date of each assessment was 

computed. Each observation was then assigned a specific milestone time point (0 to 1 

month, 6 months, 12 months, or 18 months) based on the value of this difference. 

Because assessments rarely fell exactly on the actual day corresponding to the milestone 

(e.g., 183 days postpartum for the 6 months milestone), assessment “windows” were 

constructed to capture the 29 days on either side of the milestone day. For example, the 6 

months assessment window started 154 days postpartum (i.e., 183 days – 29 days) and 

ended 212 days postpartum (183 days + 29 days). Assessments falling within these 

windows were assigned to the corresponding milestone time point (see Figure 2 for 

details). When multiple assessments of the same variable fell within the same assessment 

window, the assessment closest to the milestone day was assigned to the time point. 

Cleaned data were then exported from R to SPSS (.sav) data files for analysis. All 

analyses described below were performed in the Statistical Package for Social Sciences 

(SPSS) version 29.0.2.0. 

Figure 2 

Milestone Timepoints for Analysis 
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First, EPDS scores were examined to determine the proportion of participants 

who scored 9 or more on the EPDS. An EPDS score of 9 or higher is interpreted as 

“depression is possible” and at a score of 9 or greater referral to the primary care provider 

is recommended (Cox et al., 1987).  

Next, ASQ:SE 2 scores were examined to determine the proportion of participants 

reporting scores above age-specific cutoffs. ASQ:SE 2 scores above 45, 50, and 60, at 6, 

12, and 18 months of age, respectively, indicate social and emotional delays and the need 

for further intervention.  

To address RQ1 (Is early maternal postpartum depression associated with infant 

social and emotional development?), prospective associations between early EPDS scores 

(i.e., from an assessment within 1 month of the child’s birth) and ASQ:SE 2 scores at 6, 

12, and 18 months of child age were estimated using Pearson correlation coefficients.  

To address RQ2 (Is early maternal postpartum depression associated with 

maternal role satisfaction?), prospective associations between early EPDS scores and 

HFPI role satisfaction scores at 6, 12, and 18 months of child age were also estimated 

using Pearson correlation coefficients.  
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Finally, to address RQ3 (Is infant social and emotional development associated 

with maternal role satisfaction?), cross-sectional and prospective associations between 

ASQ:SE 2 scores and HFPI role satisfaction scores at 6, 12, and 18 months of child age 

were estimated using Pearson correlation coefficients. Due to the limited sample sizes 

available for analyses, interpretation of the findings focuses on the magnitudes of 

associations rather than on tests of statistical significance. Correlations with absolute 

values of .50 or greater (i.e., |r| ≥ .50) are considered to be strong, correlations with 

absolute values between .30 and .50 are considered to be moderate, and correlations less 

than .30 are considered to be weak. 
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CHAPTER 4 

RESULTS 

Characteristics of the Sample 

 A total of 29 mothers and their infants were included in this study. Of the study 

participants, 41% were married, 37.9% reported they were single, and 20.7% declined to 

state relationship status. Of the participants 62.1% had a female infant, 34.5% had a male 

infant, and 3.4% did not disclose the gender of their infant. In regard to ethnicity, 69% of 

the participants were Hispanic, 24.1% were white, and 3.4% were multiracial. Most 

participants were covered by the Arizona Healthcare Cost Containment system 

(AHCCCS) at 69%, and only 10% or 3 participants had private insurance. Of the sample 

population, 13.8% were employed, 31% were employed full-time, 37.9% were not 

employed, 3.4% were a student, 13.8% were employed part-time, and 3.4% was 

undisclosed. Of the sample population 13.6% reported living with a family member, 

58.9% rented, 24.1% owned their home, and 3.4% declined to disclose their living 

situation. A total of 20.5% reported an income above the Federal Poverty Guideline of 

$24,860, (Healthcare.gov, 2023), and the remaining 76.1% reported an income of less 

than $25,000 or declined to report their income.  

 Data from Yavapai County, where the greater Verde Valley is located and the 

area in which the sample population resides and participates in the Healthy Families 

Program, denotes the following population characteristics. According to the 2022 US 

Census Bureau Statistics, there were a total of 110,928 households within Yavapai county 

(U.S. Census Bureau, n.d.). Of these households 52.1% were married, 7.2% were 
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cohabitating, 21% were single, 56.9% are white, 42.8% are Hispanic, 36.7% are two or 

more races, and 46% of females aged 16 and over are in the workforce (U.S. Census 

Bureau). Of those aged 18-34, 20.3% fell below the poverty level, 15% of those with 

households with a child five or under were below the poverty level, 11.3% of white 

households, 17.2% of Hispanic households, and 18.6% of multiracial households fell 

below the poverty level (U.S. Census Bureau). When compared to the U.S. Census data 

for Yavapai County, participants in the Healthy Families Program are more likely be 

Hispanic in ethnicity, lower in socio-economic status, and more likely to rent than own 

their homes. They are also less likely to be married and more likely to be unemployed.  

Table 1 

Demographic characteristics of the sample (n=29) 

Variables n Percent 

Relationship Status 

Married 12 41.4 

Single 11 37.9 

Not disclosed 6 20.7 

   

Employment Status 

Employed 4 13.8 

Full time 9 31.0 

Not employed 11 37.9 

Not employed, student 1 3.4 
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Part time 4 13.8 

Not Disclosed  1 3.4 

   

Living Situation 

Lives with family member 5 13.6 

Not disclosed 1 3.4 

Owns 8 24.1 

Rents 15 58.9 

   

Insurance Status 

Medicaid only 22 75.8 

None 3 10.3 

Private and Medicaid 1 3.4 

Private only 3 10.3 

   

Child Gender 

Female 18 62.1 

Male 10 34.5 

Not Disclosed 1 3.4 

   

Ethnicity 

Hispanic 20 69.1 
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White 7 24.1 

Multiracial 1 3.4 

Not disclosed 1 3.4 

 

Income 

0-5,000 5 17.2 

5.001-10,000 3 10.3 

10,001-15,000 4 13.7 

15,001-20,000 5 17.1 

20,001-25,000 5 17.1 

25,001-30,000 3 10.3 

30,001+ 3 10.2 

Missing 1 3.4 

  

Of the 22 mothers who provided a valid score for the EPDS at the 0–1-month 

milestone, seven (31.8%) reported an EPDS score of nine or higher. ASQ:SE 2 scores at 

6-, 12-, and 18- months were evaluated for scores above 45, 50, and 65, respectively. Of 

the 25 mothers with valid ASQ:SE 2 scores at 6 months of infant age, none reported a 

score above 45. Of the 18 mothers with valid ASQ:SE 2 scores at 12 months of infant age 

two (11.1%) reported a score of 50 or higher. Of the 21 mothers with valid ASQ:SE 2 

scores at 18 months of infant age, one (4.8%) reported a score of 65 or higher. HFPI 

scores were evaluated at 6-, 12-, and 18-months postpartum. Scores below 21 are 
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considered concerning, and of the 11 mothers with valid scores at 6 months postpartum, 

one (9.1%) scored 21 or lower. Of the 10 mothers with valid HFPI scores at 12 months 

postpartum, none reported a score of 21 or lower. Of the 5 mothers who had valid HFPI 

scores at 18 months, one (20%) reported a score of 21 or lower. All values are reflected 

in Table 2. 

Table 2 

Frequencies and percentages of the variables 

Variable n of valid 
scores* 

n  ( % meeting clinical 
threshold) 

EPDS at 1 month postpartum 
Score 9 or greater indicate area of 
concern 

22  7 (31.8) 

ASQ:SE 2 at  6 months 
Score of 45 or greater indicate area of 
concern 

25  0 (0.0) 

ASQ:SE 2 at 12 months Score of 50 
or greater indicate area of concern 

18  2 (11.1) 

ASQ:SE 2 at 18 months Score of 65 
or greater indicate area of concern 

21  1 (4.8) 

HFPI at 6 months  
Score of 21 or less indicate area of 
concern 

11  1 (9.1) 

HFPI at 12 months 
Score of 21 or less indicate area of 
concern 

10  0 (0.0) 

HFPI at 18 months 
Score of 21 or less indicate area of 
concern 

5  1 (20) 

 
*Full sample comprised of 35 participants, 29 included in analytical sample, six excluded 
due to lack of consistent data across the timelines. 
 
 

 The primary aims of this study were to examine (a) associations of early 

postpartum depression with subsequent infant social and emotional development (RQ1), 
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(b) associations of early postpartum depression with subsequent maternal role satisfaction 

(RQ2), and (c) associations among infant social and emotional development and maternal 

role satisfaction (RQ3). EPDS scores from within the first month of the child’s birth, 

ASQ:SE 2 scores at 6 months, 12 months, and 18 months, and HFPI role satisfactions 

scores at 6 months, 12 months, and 18 months were used in the analyses reported below. 

Not all participants provided responses to each variable at each time point.  In the tables 

below, the number of valid responses for each variable are indicated in the column 

labeled “n of valid responses” and the number of responses used to compute each 

correlation is given in parenthesis below the correlation coefficient. For example, 

although a total of 25 participants responded to the ASQ:SE 2 at 6 months of infant age, 

only 14 of those same respondents had an early (1-month) EPDS score—this pairwise 

sample size appears in parenthesis below the corresponding correlation. 

Research Question 1: Is early maternal postpartum depression associated infant social 

and emotional development? 

 Results indicate that there is no association between early EPDS scores and infant 

social and emotional development at 6 months of age (r = .12, p = .69), but there is a 

moderate association between early EPDS scores and infant social and emotional 

development at 12 months of age (r = .45, p = .11), and a weak association between early 

EPDS scores and infant social and emotional development at 18 months of age (r = .30, p 

= .29). Findings did indicate a strong and significant positive correlation between infant 

social and emotional development at 6 months and 12 months of age (r = .69, p < .01) 

and a moderate association between infant social and emotional development at 6 months 
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of age and 18 months of age (r = .41, p = .00). There was also a moderate correlation 

between infant social and emotional development at 12 months of age and 18 months of 

age (r = .48, p = .08). Correlations between early EPDS scores and infant social and 

emotional development at 6-months, 12-months, and 18-months of infant age were 

estimated and the findings are summarized in Table 3.  

Table 3 

Means, Standard Deviations, Pearson Correlations, and Sample Sizesa for Maternal 

Postpartum Depression and Infant and Social and Emotional Development 

Variable 
n of valid 
responses 

M SD 
1 2 3 

1. EPDS at 1 mo 22 7.8 6.2 –   

2. ASQ:SE 2 at 6mos 25 12.2 11.6 .12 

(14) 

–  

3. ASQ:SE 2 at 12mos 18 18.9 20.0 .45 

(14) 

.69** 

(15) 

– 

4. ASQ:SE 2 at18mos 21 18.1 29.3 .30 

(14) 

.41 

(19) 

.48 

(14) 

aPairwise sample sizes are presented in parentheses beneath their corresponding 
correlation coefficients.  
Abbreviations:  
ASQ:SE 2 = Ages and Stages Questionnaire: Social and Emotional 2 
EPDS: Edinburgh Postnatal Depression Scale 
HFPI: Healthy Families Parenting Inventory 
** p < .01 
 
Research Question 2: Is early maternal postpartum depression associated with maternal 

role satisfaction? 
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 The findings summarized in Table 4 indicate that there were only weak negative 

associations between EPDS scores at the one-month timeframe and HFPI scores at 6 and 

12 months postpartum (r = -.18, p = .63 and r = -.24, p = .61, respectively). There was a 

moderate negative association (r = -.46, p = .69) for HFPI role satisfaction at 6 months 

predicting HFPI role satisfaction at 18 months. Other cross-time point associations 

between role satisfaction scores were weak (|r|s < .30). These findings indicate that early 

maternal depression did not strongly predict maternal role satisfaction across the 0 to 18 

months postpartum timeframe. However, early maternal role satisfaction at 6 months was 

moderately negatively associated with later role satisfaction at 18 months postpartum.  

Table 4  

Means, Standard Deviations, Pearson Correlations, and Sample Sizesa for Maternal 

Postpartum Depression and Maternal Role Satisfaction 

Variable 
n of valid 
responses M SD 1 2 3 

1. EPDS at 01 month 22 7.8 6.2 –   

2. HFPI role satisfaction at 

6 months 

11 28.2 3.0 -.18 

(9) 

–  

3. HFPI role satisfaction at 

12 months 

10 27.6 2.0 -.24 

(7) 

.29 

(7) 

– 

4. HFPI role satisfaction at 

18 months 

5 25.6 8.7 –b 

(2) 

-.46 

(3) 

-.29 

(4) 

aPairwise sample sizes are presented in parentheses beneath their corresponding 
correlation coefficients.  
bCould not be computed due to one of the variables being a constant. 
Abbreviations:  
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ASQ:SE 2 = Ages and Stages Questionnaire: Social and Emotional 2 
EPDS: Edinburgh Postnatal Depression Scale 
HFPI: Healthy Families Parenting Inventory 
 

Research Question 3: Is infant social and emotional development associated with 

maternal role satisfaction? 

 Findings indicate  a significant negative correlation between HFPI maternal role 

satisfaction scores at 6 months postpartum and ASQ:SE 2 scores at 6 months of infant 

age (r = -.65, p < .04). Maternal role satisfaction showed a weak association at 12 months 

postpartum and 12 months of infant age (r = -.22, p = .57). Maternal role satisfaction and 

ASQ:SE 2 showed a strong positive association with infant ASQ:SE 2 scores at 18 

months postpartum and 18 months of infant age (r = .80, p = .19). This may indicate that 

maternal mood and infant social and emotional development had stabilized by 18 months 

postpartum. However, maternal role satisfaction scores tended to trend negatively at 18-

months postpartum when compared to 6 month and 12-month HFPI role satisfaction 

scores, (r = -.46, p =.69, r = -.28, p = .71, respectively) indicating that mothers who 

reported relatively higher dissatisfaction at 6 and 12 months postpartum, were more 

likely to report lower role satisfaction at 18-months postpartum. Correlations among 

infant social and emotional development scores at 6, 12, and 18 months of infant age and 

HFPI maternal role satisfaction at 6, 12, and 18 months of infant age were estimated. The 

findings are summarized in Table 5.
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Table 5  

Means, Standard Deviations, Pearson Correlations, and Sample Sizesa for Infant Social and Emotional Development and 

Maternal Role Satisfaction at 6, 12, and 18 months Postpartum 

Variable 
n of valid 
responses M SD              1               2             3             4                5 

1. ASQ:SE 2 at 6mo 25 12.2 11.6 –     

2. ASQ:SE 2 at 12mo 18 18.9 20.0 .69** 

(15) 

–    

3. ASQ:SE 2 at18mo 21 18.1 29.3 .41  

(19) 

.48  

(14) 

–   

4. HFPI role satisfaction at 

6 months 

11 28.2 3.0 -.65*  

(10) 

-.75 

(7) 

.09  

(9) 

–  

5. HFPI role satisfaction at 

12 months 

5 27.6 2.0 -.29  

(8)  

-.22  

(9) 

-.45  

(8) 

.29  

(7) 

– 

6. HFPI role satisfaction at 

18 months 

10 25.6 8.7 .69  

(4) 

.66  

(3) 

.80  

(4) 

-.46 

(3) 

-.29 

(4) 
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aPairwise sample sizes are presented in parentheses beneath their corresponding correlation coefficients.  
* p < .05 (2-tailed). 
** p < .01 (2-tailed). 
Abbreviations: 
ASQ:SE 2 = Ages and Stages Questionnaire: Social and Emotional 2 
EPDS: Edinburgh Postnatal Depression Scale 
HFPI: Healthy Families Parenting Inventory 
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CHAPTER 5 

DISCUSSION 

The findings from this study will be discussed in relation to the three studied 

concepts: postpartum depression, infant social and emotional development, and maternal 

role satisfaction. Postpartum depression has been found to be a contributory factor in 

other research to infant social and emotional development and maternal role satisfaction 

(Denis et al., 2012; Puente et al., 2020; Rode & Kiel, 2014; Slomian et al., 2019; Suri & 

Altshuler, 2012)).  

Depression and Infant Social and Emotional Development 

 In this study, seven of the 29 participants reported an EPDS score of nine or 

greater at the one-month baseline. Nationally, about one in seven, or about 15%, of 

women suffer from postpartum depression (Mughal et al., 2022). In this study 24% of 

participants scored at levels on the EPDS that indicated they were at risk for or may have 

symptoms of postpartum depression. This data indicates that women in the Verde Valley 

branch of the Healthy Families Program are more likely to suffer from postpartum 

depression when compared to national statistics. Risk factors for the development of 

postpartum depression are previous mental health diagnosis, stressful life events at or 

around the time of delivery, history of intimate partner violence, medical complications 

of the mother or the child at or around the time of delivery, lack of social support, having 

a “challenging child”, and financial or employment problems (American Psychological 

Association, 2022). Of the study population, 37.9% reported being single as their 

relationship status. This indicates that these mothers may lack the adequate social support 
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and resources to help them navigate the many steps and milestones that occur within the 

first 18 months of their child’s life and this lack of social support could be a contributing 

factor to the higher reported rate of depression among these mothers. Further, 37.9% of 

the participants stated they were unemployed and 79.5% stated they had an income level 

below $25,000 annually. Employment concerns and poverty are both contributors to the 

risk factors for developing postpartum depression. Although the study did not indicate a 

correlation between depression scores, based on the EPDS, and infant social and 

emotional developmental scores, based on the ASQ:SE 2, at 6 months of infant age, 

results did indicate a correlation between the EPDS score and the ASQ:SE 2 scores at 12 

months and 18 months of age. Additionally, the findings indicate that there is a 

correlation between the 6 month ASQ:SE 2 and the 12 month ASQ:SE 2 indicating that 

infants who have issues in social and emotional development will demonstrate those 

behaviors as early as 6 months of age and those behaviors will persist into the first year 

of life. Findings from Porter et al. (2019) found that mothers who reported higher levels 

of anxiety and depression across the first year of their infant’s life also reported more 

negative social and emotional behaviors from their infant. The findings of this study at 

the 12- and 18-month timeframes of analysis further add to the work by Porter et al. by 

providing some evidence, trending towards significance (p < .01) that these negative 

social and emotional behaviors may persist beyond the first year of life.  

Depression, Maternal Role Attainment, and Maternal Role Satisfaction 

 Rubin wrote extensively on maternal role and the experiences of motherhood. Her 

work on maternal role attainment and maternal role satisfaction is the basis of the 
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conceptual model used for this study. Rubin (1984) noted that motherhood is a time of 

role learning and growing in the maternal role and that disparity between the idealized 

version of motherhood and actual motherhood can lead to self-disparagement, 

hopelessness, and despair, which can then become depression (Rubin, 1984, p. 110). 

Ramona Mercer built upon the work of Rubin and developed the theory of Maternal Role 

Attainment (2004). Mercer identified several variables as influencing factors in maternal 

role attainment, namely socio-economic status, social stress, social support, self-concept, 

role strain, and health status. Participants in this study identified having many of the 

influencing factors noted by Mercer as possible impedances to maternal role attainment 

such as poverty, lack of social support, dependence on publicly funded health insurance, 

and unemployment. Participants in the study were more likely to fall below the Federal 

Poverty Lines be unemployed, be single and 75.8% were on Medicaid and 10.3% were 

uninsured. However, in this study postpartum depression was not an indicator of maternal 

role satisfaction, but early maternal satisfaction was associated with  longer-term role 

satisfaction. Mothers who expressed role satisfaction at 6 months postpartum were more 

likely to indicate role satisfaction at 18 months postpartum. In a study by Julian et al. 

(2021), maternal confidence and control were contributing factors to moderating the 

effects of maternal depression. As this study took place in a rural population with women 

who face disparity and adversity simply by living in a “healthcare desert” (ADHS, 2022), 

it may be that their confidence and resilience play a role in mitigating the previously 

noted effects of depression on maternal role satisfaction. This was not addressed in this 

study but would be an area for future research within this population.  
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Infant Social and Emotional Development, and Maternal Role Satisfaction 

 Analyses addressing Research Question 3 did show evidence of a relationship 

between infant social and emotional development and maternal role satisfaction. Findings 

indicated that mothers who had infants that scored higher, with higher being indicative of 

concern, on the ASQ:SE 2 had lower role satisfaction scores on the Healthy Families 

Parenting Inventory (HFPI). Mothers who indicated dissatisfaction at 6 months 

postpartum were more likely to continue to indicate lower maternal satisfaction at 12- 

and 18-months postpartum when infant ASQ:SE 2 scores were higher. Similar to findings 

in Leerkes and Crockenberg (2002), mothers who had lower self-efficacy had a more 

negative experience with their infants when their infants were perceived as more difficult 

to soothe. Barnes et al., (2007) found that mothers who viewed their children in a 

negative light were more likely to view themselves in a negative way, and this was 

associated with maternal depression, infant health status, and infant temperament. Puente 

et al., (2021) found that mothers that described their infants as being irritable or unstable 

demonstrated avoidant coping and that avoidant coping was associated with a lack of 

self-confidence in caring for their infant. The associations between infant social and 

emotional development and maternal role satisfaction were strongest at the 6- and 12-

month time intervals, but associations were strongly positive by 18 months postpartum 

and 18 months of infant age. This may indicate that by 18 months of age parents had 

learned coping mechanisms or received the resources needed to support infants with 

social and emotional developmental issues. This finding warrants further study to 

determine any correlating factors that this pilot study was unable to account for. 
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Implications for Practice 

 The Healthy Families Program in Arizona is a free and voluntary program aimed 

at helping childbearing and childrearing families enhance their parenting skills, promote 

early childhood development, and decrease the incidence of child abuse and neglect 

(Healthy Families, n.d.). In 2022 Healthy Families Arizona served all 15 counties with a 

total of 3,540 families through 11 different program service sites and 44 Family Support 

Specialists home visiting teams. This study provides preliminary analysis of some of the 

data gathered by the Healthy Families Support Specialists in the Verde Valley branch. 

Further studies based on the data gathered by the Healthy Families Family Support 

Specialists can help with program expansion and the continued support, resource referral, 

and the ability to reach more families. As most referrals come from healthcare providers 

or healthcare facilities, this research supports the value of continued work by the Healthy 

Families program.   

Implications for Future Research  

The findings in this study indicate that there is a relationship between infant social 

and emotional development and maternal role satisfaction. The negative correlation, 

where higher social and emotional scores (i.e., scores suggesting a developmental 

concern) were related to lower maternal role satisfaction warrant further investigation. 

The participants in this study had multiple social disparities that impacted their ability to 

receive timely care and limited their access to services. In spite of these facts, the mothers 

in this study seemed to demonstrate resilience to their situation and generally related their 

satisfaction in their maternal role in a positive light even when they scored higher on the 
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EPDS. Future research that investigates the links between rural mothers’ postpartum 

depression and resilience would provide perspective on the potential mediating factors on 

postpartum depression, infant social and emotional development, and maternal role 

satisfaction. Further, there were many variables included in the Healthy Families 

Parenting Inventory that may be contributors, but due to small sample size, these could 

not be fully investigated. Future research to investigate the role of the visiting Healthy 

Families service provider, resources made available to these mothers, and the impact on 

their maternal role satisfaction would be an additional area of future study.  

Limitations 

This study had several limitations. The single greatest limitation was the small 

sample size, which was greatly exacerbated by the coronavirus pandemic that began in 

2020. Participants were less likely to allow outsiders into their home and a majority of 

time between 2020 and 2023 was spent limiting social contact, quarantining, and visitor 

restrictions. This led to attrition throughout the data collection and delays in visiting 

which altered collection timelines and thereby altered assessments at the designated 1-, 6-

, 12-, and 18-month timeframes. Additional limitations include the subjective nature of 

maternal reporting and potential subjectivity in the reporting of data for all measures. 

There is the potential of bias in the home visitor’s assessment of maternal-infant 

interactions due to the nature of home visiting and preconceptions of ethnicity and social 

status. An additional limitation for this study is the relative homogeneity of participants 

as all were required to meet inclusion criteria for the Healthy Families Program.  
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Conclusion 

 This study contributes to the limited research on postpartum depression, infant 

social and emotional development, and maternal role satisfaction in low income, rural 

mothers in Arizona. As the Healthy Families Program is a statewide initiative and there 

are multiple home visiting agencies throughout the state, this research provides some of 

the first analysis of the data gathered by the Healthy Families Program specific to the 

research variables. Findings in this study do show relationships between postpartum 

depression and infant social and emotional development in rural mothers who are at high 

risk for negative parenting and early childhood outcomes. This study provides a basis for 

additional research in this area and the continued support of programs such as Healthy 

Families in providing resources to high-risk and vulnerable childbearing and childrearing 

families. 
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APPENDIX A 

EDINBURGH PERINATAL/POSTNATAL DEPRESSION SCALE (EPDS) 
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APPENDIX B 

HEALTHY FAMILY PARENTING INVENTORY 
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Name:    Child ID #  Site #  
Date:    What visit is this     

© Copyright LeCroy & Milligan Associates, Inc. 2004                   January 2018 

  
Healthy Families Parenting Inventory – Score Sheet 

1. Enter each score from the inventory under the “Raw Score” column. 
2. Under the “Scale Score” column, enter the same score for all questions except the ones marked “reverse.”   

For these Reversed questions, the raw score (these are in a box) will need to be reversed as follows: 
  If the raw score is 1, enter 5 as the Scale Score 

 If the raw score is 2, enter 4 as the Scale Score 
 If the raw score is 3, enter 3 as the Scale Score 
 If the raw score is 4, enter 2 as the Scale Score 
 If the raw score is 5, enter 1 as the Scale Score 

3. Total the “Scale Score” column for each area and review for any low scores. *1   
4. The shaded boxes indicate RED FLAG QUESTIONS.  These questions should be of particular concern if the 

SCALE Score is a 1 or 2 (Questions 12, 15, 16, 18, 33, 34, 37). 
5. The Total HFPI Score is achieved by adding together all the Subscale Totals.   
 

Social Support 
 
  Raw Score                       Scale Score 
 

1  ____  ____ 
2  ____ ____ 
3  ____ ____ 
4  ____ ____ 
5  ____  ____ 
            
         TOTAL ____ 
 
A score 17 or lower indicates 
area of concern 
 

Problem-Solving 
 
   Raw Score                    Scale Score 
 

6   ____ ____ 
7   ____ ____ 
8   ____ ____ 
9   ____  ____ 
10 ____ ____ 
11 ____ ____ 
 
 
         TOTAL ____ 
 
A score 19 or lower indicates 
area of concern 

Depression 
 
   Raw Score                    Scale Score 
 

12 ____  reverse ____ 
13 ____ ____ 
14 ____ ____ 
15 ____  reverse ____ 
16 ____  reverse ____ 
17 ____  reverse ____ 
18 ____  reverse ____ 
19 ____  reverse ____ 
20 ____ ____ 
         TOTAL ____ 
 
A score 33 or lower indicates 
area of concern

Personal Care 
 
   Raw Score                    Scale Score 
 

21 ____ ____ 
22 ____ ____ 
23 ____ ____ 
24 ____ ____ 
25 ____ ____ 
 
         TOTAL ____ 
 
A score 16 or lower indicates 
area of concern 
 

Mobilizing 
Resources 

 
   Raw Score                      Scale Score 
 

26 ____ ____ 
27 ____ ____ 
28 ____ ____ 
29 ____ ____ 
30 ____ ____ 
31 ____  reverse ____ 
 
         TOTAL ____ 
 
A score 18 or lower indicates 
area of concern 

Role Satisfaction 
 
   Raw Score                     Scale Score 
 

32 ____  reverse ____ 
33 ____  reverse ____ 
34 ____  reverse ____ 
35 ____  reverse ____ 
36 ____  reverse ____ 
37 ____  reverse ____ 
 
         TOTAL ____ 
 
A score 21 or lower indicates 
area of concern 
 

Parent/Child 
Interaction 

 
   Raw Score                     Scale Score 
 

38 ____  reverse ____ 
39 ____ ____ 
40 ____ ____ 
41 ____   ____ 
42 ____  reverse ____ 
43 ____ ____ 
44 ____   ____ 
45 ____   ____ 
46 ____ ____ 
47 ____ ____ 
 
         TOTAL ____ 
 
A score 40 or lower indicates 
area of concern 

Home Environment 
 
 
   Raw Score                     Scale Score 
 

48 ____ ____ 
49 ____ ____ 
50 ____ ____ 
51 ____ ____ 
52 ____ ____ 
53 ____ ____ 
54 ____ ____ 
55 ____ ____ 
56 ____ ____ 
57 ____ ____ 
 
         TOTAL ____ 
 
A score 33 or lower indicates 
area of concern 

Parenting Efficacy 
 

 
   Raw Score                    Scale Score 
 

58 ____ ____ 
59 ____ ____ 
60 ____ ____ 
61 ____ ____ 
62 ____ ____ 
63 ____ ____ 
 
         TOTAL ____ 
 
A score 22 or lower indicates 
area of concern 
 

Total HFPI Score 
Add all subscale totals 
to get total HFPI Score 
 

Soc Support
Prob. Solving
Depression
Personal Care
Mob. Resources
Role 
Satisfaction

 

Parent/Child 
Home Environ.
Parenting 
Efficacy

 

TOTAL 
 

*1. Cutting scores are based on an analysis of base rate data on over 2,500 Healthy Family participants.  Most cutting scores will 
identify approximately 20% of the population. 
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APPENDIX C 

AGES & STAGES QUESTIONNAIRE: SOCIAL-EMOTIONAL EDITION 2 
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APPENDIX D 

IRB EXEMPTION 
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This activity is not research so 45 CFR part 46 does not apply. To see 
the regulation [45 CFR 46.102(l)] click here.  
Other Federal, State, and local laws and/or regulations may apply 
to the activity.  
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Elizabeth.Reifsnider@asu.edu

Dear Elizabeth Reifsnider:

On 3/29/2024 the ASU IRB reviewed the following protocol:
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