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Abstract

This prospective longitudinal study examined predictors of parenting stress trajectories over time 

in a sample of 125 mothers and their preterm infants. Infant (multiple birth, gestational age, days 

hospitalized, and neonatal health risks) and maternal (socioeconomic, education, depressive 

symptoms, social support, and quality of interaction during infant feeding) characteristics were 

collected just prior to infant hospital discharge. Parenting stress and maternal interaction quality 

during play were measured at 4, 24, and 36 months corrected age. Hierarchical linear modeling 

was used to analyze infant and maternal characteristics as predictors of parenting stress scores and 

change over time. Results indicated significant variability across individuals in parenting stress at 

4 months and in change trajectories. Mothers of multiples and infants with more medical risks and 

shorter hospitalization, and mothers with lower education and more depressive symptoms, 

reported more parenting stress at 4 months of age. Parenting stress decreased over time for 

mothers of multiples and for mothers with lower education more than for mothers of singletons or 

for mothers with higher educational levels. Changes in parenting stress scores over time were 

negatively associated with maternal behaviors during mother–infant interactions. Results are 

interpreted for their implications for preventive interventions.
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Starting during pregnancy, parents face multiple stressors related to their child's 

development, and parents differ in their responses to these situations (Abidin, 1990). 

Whereas some parents cope with the challenges in an effective manner, other parents 

experience difficulty coping, including reactions that reflect displays of emotional intensity, 

reactivity, or emotional withdrawal, reflected in elevated parenting stress. The present study 
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examined the development of parenting stress longitudinally during the first three years of 

the child's life in a sample of mothers with infants born preterm. The primary goals of the 

study were to examine predictors of parenting stress trajectories and the potential link 

between parenting stress and mother–child interaction quality.

Parenting stress is a well-established construct defined as the perceived discrepancy between 

the demands of parenting and the resources available to meet those demands (Abidin, 1995). 

The current literature suggests that experiencing particularly stressful situations or 

conditions may lead to an increase in this discrepancy and, consequently, to higher levels of 

parenting stress. For these reasons, the study of determinants of parenting stress and its 

implications for the parent–child relationship are rapidly expanding areas of research. 

Within Abidin's (1990) theorizing, different domains of parenting stress are identified. 

Parenting stress could be related to how the parent perceives the infant as stressful, due to 

infant characteristics. Parenting stress is also about how the parent perceives parenting as a 

stressful experience due, for example, to the possible limitations that being a parent has on a 

mother's or father's life. Both these paths influence the total level of stress experienced by 

the parent and, consequently, her or his ability to fulfill the parental role.

Researchers have found that the ways in which parents cope with stressful situations are 

associated with child development and parent–child relationship outcomes, supporting the 

transactional model of development. For example, high levels of parenting stress have been 

linked to less child competence (Cappa, Begle, Conger, Dumas, & Conger, 2011), more 

early childhood anxiety symptoms (Pahl, Barrett, & Gullo, 2012), and behavioral problems 

(Benzies, Harrison, & Magill Evans, 2004). At the same time, parenting stress has also been 

seen as a factor influencing parenting behavior and a determinant of dysfunctional parenting 

(Webster-Stratton, 1990). For these reasons, the study of parenting stress and of changes in 

parenting stress over time, especially under potentially stressful conditions (Thomas, 

Renaud, & DePaul, 2004), has become a current research focus.

According to the transactional model of development, child and parent characteristics and 

interaction develop over time as a result of mutual influences between the child and the 

parent (Sameroff, 2009). Parenting stress can thereby be considered a complex phenomenon 

that is the result not only of the situation itself but also of the complex interplay among the 

parent, the child, and the situation (Abidin, 1990). Each of these factors could influence the 

parent–child relationship and could lead to different levels of parenting stress. According to 

this model, recent studies focusing on parenting stress have analyzed both child and 

maternal factors that might affect the development of the parent–child relationship under 

potentially stressful situations (Östberg & Hagekull, 2000; Williford, Calkins, & Keane, 

2007).

Situated within the transactional developmental model, this study aimed to analyze infant 

and maternal predictors of early parenting stress, and of parenting stress trajectories of 

mothers of children born preterm, longitudinally over the first three years of the child's life. 

In addition, we explored how parenting stress covaried with the quality of maternal 

interactions with their children over time.
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Parenting Stress and Prematurity

Prematurity and the neonatal complications associated with it are identified as risk factors 

that may bring psychological complications for the baby's development and for the early 

mother–infant relationship (Aarnoudse-Moens, Weisglas-Kuperus, van Goudo-ever, & 

Oosterlaan, 2009). The birth of a preterm infant, the sudden end of pregnancy, and the 

infant's medical complications and illness often represent stressful experiences for parents. 

Even though some neonatal problems may be viewed as temporary, parent–infant dyads who 

began their relationships under stressful circumstances may continue to experience greater 

interactive difficulty than those who did not experience this difficult beginning (Muller-Nix 

et al., 2004). Premature birth may affect parental perceptions and attitudes, thereby 

distorting normal parent–child interactions and relationships (Poehlmann, Schwichtenberg, 

Bolt, et al., 2011).

Very early interactions between mothers and their preterm infants occur in the atypical 

environment of the neonatal intensive care unit (NICU), where, facing the possibility of the 

infant's morbidity or even mortality, parents may experience emotional exhaustion and 

helplessness, and they may feel detached and uninvolved with the infant's care (Latva, 

Korja, Salmelin, Lehtonen, & Tamminen, 2008). Even after the infant leaves the hospital, 

the transition from hospital to home care is a potentially stressful time for parents of preterm 

infants, as parents must assume total responsibility for an infant whose care has been 

previously managed primarily by others. Mothers of preterm infants often show symptoms 

of depression and anxiety (Poehlmann, Schwichtenberg, Bolt, & Dilworth-Bart, 2009; 

Voegtline & Stifter, 2010), and the potentially traumatic experience of preterm delivery may 

lead to the emergence of posttraumatic stress disorder (PTSD) in some cases (DeMier et al., 

2000; Kersting et al., 2004). All of these factors could affect feelings of stress about 

parenting, as well as the quality of early interactions between mothers and premature infants 

(Muller-Nix et al., 2004; Singer et al., 2003).

In mother–preterm infant dyads, higher levels of parenting stress could be seen as either an 

indicator of maternal trauma, or as a response to poorer interactive behaviors and less 

optimal responsivity in their preterm children. Several studies have analyzed the level of 

parenting stress comparing parents of preterm and full-term children. Results have been 

mixed, with some studies finding higher levels of parenting stress in mothers of preterm 

children compared with mothers of full-term children (Brummelte, Grunau, Synnes, 

Whitfield, & Petrie-Thomas, 2011; Singer et al., 1999), and others failing to find such 

differences (Gray, Edwards, O'Callaghan, & Cuskelly, 2012; Halpern, Brand, & Malone, 

2001; Treyvaud et al., 2011).

The inconsistency in these results suggests that even if prematurity itself could be 

considered a risk factor for the emergence of parenting stress, some mothers of preterm 

infants are more able to deal with such experiences and others are less able. By limiting 

analyses to comparisons of preterm and full-term groups, our understanding of variability 

within families of preterm infants and knowledge of the premature infant–mother 

relationship in relation to parenting stress over time may be incomplete.
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Within a transactional perspective, the study of the experience of parenting a preterm infant 

could not be considered as a product of infant prematurity alone as a single risk factor. The 

development of the preterm infant–mother relationship is the product of the interplay of 

infant, maternal, and contextual factors. Within this approach, other variables like maternal 

and infant characteristics could play an important role in influencing how stressful mothers 

perceived parenting their preterm infants. Within-group designs, such as those focusing on 

samples of families with preterm infants, can highlight the diverse challenges and strengths 

that families with a preterm infant experience and can foster our understanding of resilience 

in these high-risk families. Furthermore, longitudinal studies could draw attention to the role 

of maternal and infant factors in influencing the levels of the stress experienced by parents 

over time, in different moments of the infant's life.

Preterm Infant Characteristics and Parenting Stress

Severity of prematurity and neonatal complications (e.g., duration of ventilation, respiratory 

distress, cerebral hemorrhages) can influence the long-term development of the child and the 

development of mother–infant relationship. The anxiety caused by the threatened loss of the 

infant may significantly change the way a parent perceives and interacts with the infant. 

Infants born preterm and with neonatal complications may be hospitalized for longer than 

other infants, and the length of hospitalization seems to have an effect on the stress 

experienced by parents (DeMier et al., 2000). The sicker the infant, the higher is the level of 

parenting stress reported by mothers after hospital discharge (Holditch-Davis et al., 2009), 

and mothers of low-birth-weight infants experience a slower rate of parenting stress 

decrease over time compared with mothers of healthy-term infants (Singer et al., 2010).

Moreover, parenting multiples, which are more likely to be delivered preterm and have low 

birth weight, could also be a more stressful experience due to the growing demands of 

having more than one child (Feldman, Eidelman, & Rotenberg, 2004; Lutz et al., 2012).

These results of previous studies show the complexity of the effects of stressful perinatal 

infant characteristics on the parent–infant relationship, as well as the importance of not 

considering all premature infants as a homogeneous group.

Maternal Characteristics and Parenting Stress

The mother–infant relationship is affected by individual characteristics as well as the 

ecological and psychosocial context. In a sample of African American mothers of preterm 

infants, Candelaria, O'Connell, and Teti (2006) found that cumulative psychosocial risk, 

including low maternal education, social support and parental attitudes, but not infant 

medical risk, predicted parenting stress in the early postpartum period. In another sample of 

premature infants, mothers who reported higher stress related to the NICU experience, and 

more depression, anxiety, and PTSD symptoms, were also the mothers with the lowest 

education level (Holditch-Davis et al., 2009). Furthermore, in a recent study, maternal 

depressive symptoms were found to be independent predictors of parenting stress in a 

sample of preterm-infant mothers (Gray et al., 2012).
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There is growing evidence that social support and family resources play an important role in 

the ability of parents to deal with the overwhelming experience of the NICU, and of the first 

interaction with the child, reducing the level of stress experienced by mothers (Pinelli, 

2000). Singer, Davillier, Bruening, Hawkins, and Yamashita (1996) reported that lower 

general social support predicted high distress levels, but only for mothers of very-low-birth-

weight infants.

Research Questions

As the recent literature highlights, the study of parenting stress in mothers of premature 

infants needs to take into consideration variables that may play an important role in 

influencing its development. Most noticeable is the need for more longitudinal studies 

exploring potential changes in parenting stress over time. Within a transactional perspective, 

there are likely to be changes in the amount and type of stress parents experience, but the 

factors that contribute to stress at one point in time may or may not contribute to its change 

over time.

Given these issues, we examined predictors of parenting stress in mothers of preterm infants 

and its variations longitudinally over the first 3 years of infant life. The first goal of the 

study was to examine individual differences in parenting stress trajectories in mothers of 

preterm infants at 4, 24, and 36 months postterm. We presumed that there would be 

individual variations in trajectories over time. We also expected variations in trajectories 

between the different aspects of parenting stress (i.e., stress related to the child and to 

parenting, and the total stress experienced).

Within a transactional perspective, the second goal of the study was to examine infant and 

maternal characteristics and risk factors as predictors of maternal parenting stress at 4 

months postterm (i.e., intercept) and the rate of change in parenting stress between 4 months 

and 36 months (i.e., the slope).

Studies focusing on the impact of parenting stress on the development of the parent–child 

relationship during early childhood have emphasized that an increased level of stress may be 

associated with maladaptive parenting (Muller-Nix et al., 2004; Singer et al., 2003). For this 

reason, the third goal of the study, at an exploratory level, was to examine how maternal 

parenting stress and the quality of maternal interaction covaried over time. We expected that 

they would be strongly linked.

Method

Participants

This report focuses on data from 125 premature infants and their mothers. This sample was 

drawn from a larger longitudinal study that included 181 mothers with infants born preterm 

or with low birth weight (Poehlmann et al., 2009). Participants of the larger study were 

recruited from three NICUs in southeastern Wisconsin between 2002 and 2005. A research 

nurse from each hospital invited families to participate in the study if (a) the infant was born 

<35 weeks gestation or weighed <2,500 g at birth; (b) the infant had no known congenital 
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problems or significant neurological findings during the NICU stay (e.g., Down's 

syndrome), and no prenatal drug exposures; (c) the mother was at least 17 years of age; (d) 

the mother could read English; and (e) the mother self-identified as the child's primary 

caregiver. For multiple births, one infant was randomly selected to participate in the study. 

Characteristics of participating families paralleled the population of Wisconsin during the 

years of data collection, although with more racial diversity in the sample.

The 125 infants included in this study had mothers who completed the Parenting Stress 

Index (PSI) at one or more time points. Data from two mothers were excluded because their 

infants were diagnosed with cerebral palsy or autism spectrum disorder by 36 months of age.

Participants in this sample did not differ from the full sample regarding any maternal, infant, 

or family characteristics. Our sample consisted of 77.6% White, 12% African American, 

3.2% Latino, 2.4% Asian, 0.8% Middle Eastern, and 4.8% multiracial mothers. Prior to the 

infant's NICU discharge, 72.8% of the mothers were employed, 8% were teenagers, and 

18% of the families lived in poverty, according to federal guidelines (adjusted for family 

size). Further characteristics of the sample are described in Table 1.

Procedure

Mothers and infants of the larger study were assessed at seven time points from prior to the 

infant's NICU discharge to 6 years corrected age. Corrected age was calculated on the basis 

of the infant's due date (DiPietro & Allen, 1991). This study focused on data collected prior 

NICU discharge and at 4, 24, and 36 months of infants corrected age.

An institutional review board-approved brochure was distributed to families in each NICU, 

and a research nurse described the study to eligible families. Interested mothers returned the 

signed informed-consent forms to nurses. By appointment, a researcher met the mother at 

the NICU just prior to the infant's discharge to collect data. On this occasion, mothers were 

videotaped during feeding interactions, they completed the Center for Epidemiologic 

Studies-Depression Scale (CES-D; Radloff, 1977) and the Maternal Support Scale, and 

demographic variables were collected. Shortly after NICU discharge, nurses completed a 

history-of-hospitalization form by reviewing the infant's medical records.

When infants were 4 months corrected age, a home visit was conducted. During this visit, 

we asked mothers to complete the PSI and videotaped mother–infant interactions. The home 

visit lasted approximately 1.5 hr and mothers were paid $25. When infants were 24 and 36 

months postterm, families visited our laboratory playroom. Mothers and children were 

videotaped playing together, and mothers completed the PSI. Each of the laboratory visits 

lasted approximately 1.5 to 2 hr. Mothers were paid $80 at the 24-month visit and $85 at the 

36-month visit. Children were given an age-appropriate book or toy at each visit.

Measures

Neonatal health risks—After infants' NICU discharge, medical records were reviewed 

and a neonatal health risk index was calculated. This index is the sum of the presence of 

eight neonatal medical risks, each dichotomized (1 = present, 0 = absent): diagnosis of apnea 

(72%), respiratory distress (59%), chronic lung disease (10%), gastroesophageal reflux 
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(10%), supplementary oxygen at NICU discharge (9%), apnea monitor at NICU discharge 

(42%), 5-min Apgar score less than 6 (3%), and ventilation during NICU stay (53%). 

Cronbach's alpha was .75.

Because infant birth weight and gestational age were highly correlated (r = .87, p < .001), 

we selected gestational age as an infant index of prematurity. We also included as predictors 

whether the infant was a multiple (0 = no, 1 = yes) and the total number of days the infant 

was hospitalized.

Family socioeconomic risks—Mothers completed a demographic questionnaire while 

their infants were in the NICU. On the basis of previous research with high-risk infants 

(Burchinal, Roberts, Hooper, & Zeisel, 2000), a socioeconomic risk index was then 

calculated by summing the presence of the following risk factors: family income below 

federal poverty guidelines (adjusted for family size), both parents unemployed, single 

mother, adolescent mother, and four or more dependent children in the home. Scores ranged 

from 0 to 5, with higher scores reflecting more risk (Cronbach's alpha = .75). Maternal 

education was also included as an independent predictor.

Social support—Maternal report of global satisfaction with social support was assessed 

using the Maternal Support Scale (Infant-Parent Interaction Lab, 2009) prior to infant 

hospital discharge. This measure consists of 35 questions that begin with, “Do you receive 

any support from …?” and that refer to different aspects of support: emotional, information, 

instrumental (household, childcare, financial, rest), and other. Mothers answered “yes” or 

“no” with respect to the support received from the baby's father, the mother's parents, the 

baby's father's parents, the extended family, and eventually other adults that live with the 

family (Cronbach's alpha = .84).

Maternal depressive symptoms—The CES-D (Radloff, 1977) was used to assess 

maternal depressive symptoms prior to infants' NICU discharge. The CES-D is a 20-item 

self-report questionnaire that asks respondents to rate their symptoms in the previous week 

on a 4-point scale ranging from 0 (rarely/none of the time) to 3 (most/all of the time). Scores 

of 16 and higher are considered in the clinical range. (Cronbach's alpha = .79).

Quality of infant-mother interactions—Infant–mother feeding interactions prior to 

NICU discharge, and infant–mother play interactions at 4, 24, and 36 months postterm, were 

videotaped and coded using the Parent–Child Early Relational Assessment (PCERA; Clark, 

1985).The PCERA is a system designed to assess the frequency, duration, and intensity of 

affect and behavioral characteristics of parents and infants that occur during 5 min of face-

to-face interactions. On the basis of the 5-min observation, each variable is coded on a scale 

ranging from 1 (negative relational quality) to 5 (positive relational quality). In the present 

study, we focused on the 29 parent variables that could be coded at each time. These 

included tone of voice, affect and mood, attitude toward the child, affective and behavioral 

involvement, and style. A total parental interaction quality scale and established parent 

subscales that have been used in previous research (Durik, Hyde, & Clark, 2000) were 

calculated. The three parent subscales were Positive Affect, Involvement, and Verbalizations 

(PCERA Subscale 1), Negative Affect and Behavior (PCERA Subscale 2), and 
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Intrusiveness, Insensitivity, and Inconsistency (PCERA Subscale 3). For each scale, higher 

scores indicate better quality of interaction.

In the present study, we used mothers' total interaction quality score during feeding prior to 

infant NICU discharge (PCERA Hospital Discharge score: PCERA HD) as a maternal 

predictor of parenting stress. The maternal interactive quality during free-play subscales 

scores (PCERA Subscales 1, 2, and 3) at 4, 24, and 36 months postterm were used to 

analyze the covariation over time with parenting stress (see Table 2 for PCERA subscales 

descriptive statistics at each time point).

Ten percent of the larger sample was independently coded by four trained research assistants 

at each time point, and interrater reliability ranged from 83% to 97% across codes and time 

points, with a mean of 88% agreement (the PCERA standard). The PCERA has an 

acceptable range of internal consistency (Clark, 1999; in the current study, on average, 

across times: PCERA 1 = .95, PCERA 2 = .89, PCERA 3 = .93) and discriminate validity 

between high-risk and well-functioning mothers (Clark, Paulson, & Conlin, 1993). The 

PCERA has been used previously with preterm infants (Brown, 2007), and has been linked 

to their subsequent developmental and behavioral outcomes (Poehlmann, Schwichtenberg, 

Bolt, et al., 2011; Poehlmann, Schwichtenberg, Shlafer, et al., 2011).

Parenting stress—At 4, 24, and 36 months, mothers completed the PSI (Abidin, 1995). 

The PSI is a commonly used self-report questionnaire that measures stress related to the 

parenting role. It is widely used by clinicians and researchers in screening, diagnostic 

assessment, and measurement of intervention.

This instrument includes 101 items that are rated from 1 to 5 on a Likert scale (1 = strongly 

disagree to 5 = strongly agree) and 20 items rated on a yes–no scale. Items are divided into 

a total scale, two domain scales, and 13 subscales. The Child Domain scale is linked to child 

qualities that make difficult for parents to fulfill their parental role (i.e., “My child gets upset 

easily over the smallest thing”) and it includes six subscales. The Parent Domain scale 

addresses sources of stress related to dimensions of parental functioning, including parent 

personality and situational variables (i.e., “I feel trapped in my responsibilities as a parent”) 

and it involves seven subscales. The Total Stress scale indicates the total stress perceived by 

the parents throughout the parenting experience and it reflects the sum of the Child Domain 

and Parent Domain scales scores. Higher scores represent a higher amount of parenting 

stress. Finally, the PSI provides a Life Stress scale, an index of stress outside the parent–

child relationship.

For the purpose of this study, we included the three main scales of Child Domain, Parent 

Domain, and Total Stress in the analysis. For the present study, Cronbach's alphas were as 

follows (at 4/24/36-month time points): Child Domain scale,.86/.89/.90; Parent Domain 

scale, .90/.90/.91; and Total Stress scale, .90/.91/.93 (see Table 2 for PSI scale descriptive 

statistics at each time point).
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Missing Data

Some missing values existed for maternal interaction quality, social support, and parenting 

stress variables (social support, 0.8%; PCERA HD, 7.2%; 4-month PCERA, 4%; 24-month 

PCERA, 5.6%; 36-month PCERA, 14.4%; 4-month PSI, 9.6%; 24-month PSI, 6.4%; 36-

month PSI, 8%). We used a multiple imputation procedure to address the presence of 

missing data. Five data sets were generated in which missing values were randomly 

generated conditional on all other variables in the analysis using SPSS version 20. 

Subsequent modeling procedures were applied to all five datasets, with aggregated results 

reported for the final models.

Plan of Analysis

We used two-level hierarchical linear models (HLMs) to study individual change in mother's 

parenting stress levels over time (Raudenbush & Bryk, 2002; Raudenbush, Bryk, Cheong, 

Congdon, & du Toit, 2011). This approach is increasingly being used in developmental and 

family research. By using multilevel analyses, it is possible to estimate individual growth 

equations and the effect of independent variables on them. Due to our three-time-point 

design, we restricted our analysis to linear models, as additional random polynomial terms 

would exhaust our degrees of freedom. The Level 1 model specified individual change in 

each PSI scale (Child Domain, Parent Domain, and Total Stress) as a linear function of time. 

The Level 2 model explained variability in the intercept and slope as a function of maternal 

and infant variables, and allowed both the intercepts and slopes to be random across persons. 

Separate models were run using each PSI scale as an outcome. Time was centered at 4 

months so that the intercept corresponded to the expected score at the time when the first 

measure was taken (4 months postterm), and the slope indicated the estimated change per 

month (from 4 months to 36 months postterm).

Additionally, a model was specified to assess the covariation between the parenting stress 

and maternal interaction quality trajectories over time. In this model, all outcomes are 

modeled simultaneously in relation to their own unique intercept and slope trajectories. The 

purpose of this analysis was to evaluate the strength of association between the trajectory 

intercepts and slopes across the different outcomes. To further examine the relationship 

between stress and parent interaction variables, a series of cross-lagged path models were 

fitted in which both stress and parent interaction were modeled as a function of both the 

prior stress score and prior parent interaction score.

Restricted maximum likelihood estimation was used in all models, and because sample sizes 

were sufficiently high, robust standard errors based on generalized estimating equations 

(Zeger & Liang, 1986), as provided in the HLM software, were used in performing 

significance tests.

Results

Unconditional Model

We initially examined three unconditional models to quantify variance in trajectory 

parameters across individuals for the three PSI scales considered separately. These models 
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included the Level 1 predictor of time (i.e., months), but no predictors at Level 2. Mothers 

showed significant variability with respect to the intercept (i.e., 4-month PSI scores) and 

slopes for all PSI scales: Child Domain, χ2(124) = 235.14, p < .001, Parent Domain, χ2(124) 

= 345.39, p < .001, and Total Stress, χ2(124) = 342.83, p < .001, for the intercepts; Child 

Domain, χ2(124) = 194.63, p < .001, Parent Domain, χ2(124) = 194.71, p < .001, and Total 

Stress, χ2(124) = 234.87, p < .001, for the slopes. These findings suggest variability in both 

intercepts and slopes that has the potential to be explained by Level 2 predictors.

Table 3 displays the results of the two-level HLM models that entered predictors of both the 

intercepts and slopes. All predictor variables were entered as uncentered, with the exception 

of gestational age and PCERA HD (parent interaction quality during feeding at hospital 

discharge), both of which were grand-centered. As a result, the intercepts of the B00 and 

B10 equations can, in each case, be interpreted as the expected value of the trajectory 

parameter (intercept or slope) when all predictors are at 0, with the exception of gestational 

age and PCERA HD, which would be at their mean levels.

PSI Child Domain

Examination of the coefficients and associated t tests for the PSI Child Domain scores 

indicated statistically lower scores at 4 months (intercept) for higher maternal education (see 

Table 3). Specifically, for each additional year of maternal education, parenting stress scores 

related to child characteristics were 1.3 units lower. None of the other variables included in 

the model significantly predicted either the intercept or the slope.

PSI Parent Domain

For the Parent Domain Scale of the PSI, many more significant effects were detected.

Mothers of multiples, mothers of infants with more neonatal health risks, and mothers with 

more depressive symptoms reported higher parenting stress related to dimensions of parental 

functioning at 4 months, whereas mothers with higher educational levels and mothers with 

infants who spent more time in the hospital reported significantly lower parenting stress. In 

predicting the slope, the results indicate that multiple birth and maternal education 

significantly predicted the Parent Domain score trajectories over time. Multiple-birth 

mothers demonstrated a more negative decrease (or less positive increase, depending on 

levels of other predictors) in the Parent Domain scores, whereas higher levels of education 

related to a less negative decrease (or more positive increase) in the slope.

Because of the large number of significant predictors in the Parent Domain score analysis, 

and the consistency in the direction of effects with significant outcomes with that observed 

for other scales, we illustrate the significant effects for the predictors maternal education 

and multiple birth (having significant effects for both the slopes and the intercepts) in 

Figures 1 and 2. Each figure illustrates the effect of a significant predictor in reference to 

two hypothetical individuals that vary in the studied predictor but are at the same fixed 

levels on all other predictors (12 years for maternal education, and 0 for multiple births).
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PSI Total Stress

The patterns of significant results observed for the Total Stress scale were very similar to the 

Parent Domain scale. The intercept of the total stress expressed by mothers was predicted by 

the same variables that predicted Parent Domain scores. Mothers of multiples, mothers of 

infants with more neonatal risks, and mothers of infants who spent fewer days in the hospital 

reported more total stress. With respect to maternal characteristics, both higher maternal 

education and less depressive symptoms predicted less total stress at 4 months. None of the 

predictors in the model significantly predicted the Total Stress scale's slope.

Covariation of Parenting Stress and Maternal Interaction Quality

Results of the multivariate model jointly analyzing PSI scales and PCERA maternal 

interaction quality and their trajectories over time are reported in Table 4. The table displays 

the average intercept and slope for all six outcomes. The mean slopes for the PCERA 

Positive Affect, Involvement, and Verbalizations subscales were significantly negative, 

implying an average decrease over time in this outcome, but were significantly positive for 

the Child Domain PSI scale and Total Stress PSI scale, implying an average increase over 

time.

Our main interest in the covariation analysis was to determine if parenting stress trajectories 

covaried over time with quality of mother–infant interaction. The correlations between 

slopes across scales and subscales showed that maternal scores in the PCERA Positive 

Affect, Involvement, and Verbalizations subscales were significantly negatively correlated 

with all of the PSI scales. An increase in parenting stress over the first 3 years postterm 

corresponded to a decrease in maternal positive affective behaviors during interaction with 

the infant.

To further examine the relationship between stress and parent-interaction variables, we fit a 

series of cross-lagged path models in which both stress and parent interaction at a particular 

time point were modeled as a function of both the prior stress score and prior parent 

interaction score. We failed to find statistical significance for any of the cross-lagged effects, 

perhaps due, in part, to measurement error in the individual measures as well as reduced 

statistical power in trying to quantify these separate effects. For this reason, results of the 

cross-lagged model are not reported but are available upon request.

Discussion

The purpose of this study was to examine the development of parenting stress during the 

child's first 3 years of life in a sample of mothers with preterm infants. Our analysis of 

unconditional models showed significant individual variability across mothers with respect 

to parenting stress at 4 months and parenting stress trajectories between 4 and 36 months. 

Parenting stress increased very slightly, on average, between 4 and 36 months, a result that 

is in line with what has been found in other studies with mothers of preterm infants (Singer 

et al., 1999). However, the most important result is that there was significant individual 

variability in slopes, indicating that change trajectories differed across mothers. This result 

confirms that mothers of preterm infants are not a homogenous group, and it suggests the 
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importance of analyzing individual differences in parenting stress as well as factors that 

could influence these differences. Parenting a preterm infant can be a stressful experience, 

although it is clear that the level of stress experienced by mothers differs depending on a 

number of maternal and infant characteristics.

Maternal depressive symptoms prior to the infant's hospital discharge had a significant effect 

on maternal reports of stress in the Parent Domain and Total Stress scales at 4 months 

postterm, with more symptoms corresponding with more perceived parenting stress. 

Previous studies have also found links between maternal depressive symptoms and parenting 

stress (Holditch-Davis et al., 2009). When experienced as traumatic, preterm delivery could 

have an impact on maternal well-being, increasing the possibility of developing depressive 

symptoms right after childbirth (Miles, Holditch-Davis, Schwartz, & Scher, 2007). 

Elevations in depressive symptoms prior to the infant's NICU discharge may predispose a 

mother to experiencing parenting her preterm infant as stressful. These findings support the 

practice of screening for maternal depressive symptoms in the NICU setting, so that mothers 

with elevated symptoms can be referred for treatment to prevent or ameliorate the negative 

consequences of depression for preterm infants. Studies have consistently documented the 

negative effects of elevated maternal depressive symptoms on dyadic and child outcomes for 

preterm infants, including child self-regulation problems (Poehlmann, Schwichtenberg, 

Shah, et al., 2010) and less optimal mother–infant interaction quality (Korja et al., 2008). 

The present study extends this research by documenting significant covariation in parenting 

stress and maternal interaction quality over time. Specifically, increasing parenting stress 

between 4 and 36 months was associated with decreases in positive maternal behaviors 

during play interactions with the infant during the same time period. This finding is 

consistent with transactional developmental models that suggest that parental well-being is 

linked with parenting interactions over time (Muller-Nix et al., 2004; Webster-Stratton, 

1990) and that underline the need to monitor the development of parenting stress in mothers 

of preterm infants to prevent further relational difficulties.

Transactional models also suggest that infant characteristics affect parental well-being. 

Parenting a preterm infant with medical complications may be perceived as more demanding 

and stressful than parenting a healthy preterm infant, which has implications for parental 

well-being. In the present study, we found that the number of neonatal risk factors had an 

effect on parenting stress scores at 4 months postterm. Mothers with higher-risk infants 

reported more parenting stress than mothers with lower-risk infants. This could be explained 

by considering these children as potentially more difficult to care for due to the medical 

complications they had after birth, as well as a result of the traumatic impact that seeing 

their infants experiencing neonatal medical complications could have on mothers (DeMier et 

al., 2000). These mothers may continue perceiving their infants as more at risk and could 

have more difficulties in coping with the parental role (Padovani, Linhares, Pinto, Duarte, & 

Martinez, 2008). The lack of information and the state of uncertainty about the possible 

consequences of these medical complications on preterm infants may leave mothers in a 

continuous stressful situation, especially right after hospital discharge. In contrast, mothers 

whose infants were hospitalized for more days showed less stress at 4 months postterm. 

Even though infant hospitalization has been found to have an impact on maternal well-being 

(Miles et al., 2007), a link between the length of infant hospitalization and the emergence of 
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maternal psychological symptoms has not always been found (Poehlmann et al., 2009; 

Candelaria et al., 2006). We suggest the possibility that spending more time in the hospital 

gives mothers more time to recover from the preterm delivery to get ready to handle their 

infants at home later. The important role of nursing support during infant hospitalization 

could help these mothers to understand infant cues and infant difficulties, allowing mothers 

to cope more effectively with parenting after hospital discharge.

The infant variable that seemed to have the strongest effect on the development of parenting 

stress was multiple birth. Mothers of multiples reported significantly higher levels of 

parenting stress at 4 months than mothers of singletons. However, parenting stress levels in 

mothers of multiples decreased more over time than stress levels in mothers of singletons. 

Relating to two or more babies at the same time can be highly demanding, and may cause 

fatigue and corresponding depression and anxiety (Leonard, 1998), especially during the 

first months after delivery. Over time, this level of stress appears to decrease. Mothers of 

multiples probably become accustomed to the caregiving necessities of multiples, thanks 

also to the support they receive from families and social services (Lutz et al., 2012). 

Investigating social support that mothers of preterm multiples receive over time could help 

explain this association. In the present study, social support at the time of hospital discharge 

was not a significant predictor of parenting stress at 4 months or in change trajectories for 

mothers of preterm infants, although we did not examine social support as a moderator of 

the relation between multiple birth and maternal outcomes or support once the children came 

home from the hospital.

Our models also indicated that maternal education was a potent predictor of parenting stress. 

Mothers with higher educational levels showed less parenting stress in all the PSI scales 

analyzed. It seems that these mothers may be more equipped to handle the potentially 

stressful condition of caregiving for a preterm infant, especially during the first period after 

delivery compared with mothers with lower education. This result is consistent with what 

found in other studies highlighting maternal education as a risk factor in the development of 

parenting stress (Candelaria et al., 2006; Holditch-Davis et al., 2009) as well as other 

negative maternal outcomes like depressive and anxious symptoms (Davis, Edwards, 

Mohay, & Wollin, 2003). It is interesting that maternal education was the only variable that 

significantly predicted the intercept of the Child Domain stress score. Mothers with lower 

education may attribute to their 4-month-old preterm infants qualities that make it difficult 

for mothers to fulfill their parental role, or they may have unrealistic expectations of preterm 

infant behaviors at 4 months.

Maternal education also influenced the direction of parenting stress trajectories over time for 

the Parent Domain score. As shown in Figure 1, the level of parenting stress of mothers with 

lower educational levels decreased more rapidly over time compared with other mothers. 

Mothers with lower education may have experienced more difficulties in initially adapting 

to the stressful condition of raising a preterm infant, but then they seemed to find more 

productive ways to deal with it over time. By 3 years of age, the stress of lower-education 

mothers was at a level similar to the other mothers.
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Our results underline the necessity of organizing specific interventions for mothers of 

medically fragile preterm infants in order to prevent increasing parenting stress and improve 

mothers' experiences of parenting as fulfilling. Parenting stress represents an important 

variable to consider as an indicator of risk for maladaptive parenting. At the same time, 

more attention should be given to mothers with lower education, giving them more 

information and instrumental supports that could help them understanding and deal with the 

experience of motherhood in the context of prematurity. When determining how to target 

such interventions, careful attention should be paid to risk factors that may be associated 

with elevated or increasing patterns of parenting stress, rather than assuming a one-size-fits-

all model. There is significant individual variability in the experience of parenting a preterm 

infant, with many parents coping well and others struggling with their roles.

Our findings suggest that even though parenting a preterm infant might be a difficult 

experience, there is wide variability among individuals. Relevant risk factors for the 

development of parenting stress, besides prematurity, could be pointed out starting from 

hospital discharge. Furthermore, a transactional theory approach should be used in 

organizing preventive interventions for mothers of premature infants, so that parental, infant, 

and sociodemographic risk factors can be taken in account when developing and 

implementing such intervention programs.

The limitations of this study should be considered when interpreting and applying our 

findings. The longitudinal design is a strength, although the measurements of parenting 

stress did not have a consistent time lag between them. More time points, and measurements 

closer to each other, could give us more information about parenting stress trajectories over 

time. The predictors we took into consideration were measured just prior to the infant's 

hospital discharge, and during such a significant time lag, many other factors could play an 

important role in influencing parenting stress. For example, it might be interesting to study 

how the roles of social support, depressive symptoms, and other maternal and infant 

characteristics change over time in their influence on parenting-stress trajectories. We did 

not include a comparison group of mothers with full-term infants. This would help to 

document whether the same risk factors we found in our preterm sample would be 

applicable in a lower-risk group.

Despite these limitations, our study provides a contribution to the study of the well-being of 

mothers of preterm infants. Our findings could have important implications for the 

development of preventive interventions for this group of mothers.
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Figure 1. 
Mother's parenting stress scores between 4 months and 36 months postterm for the PSI 

Parent Domain scale slope and intercept significant predictor maternal education. Maternal 

ed = maternal education in years.
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Figure 2. 
Mother's parenting stress scores between 4 months and 36 months postterm for the PSI 

Parent Domain scale slope and intercept significant predictor multiple birth.
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