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Abstract

Maternal postpartum emotional distress is quite common and can pose significant risk to mothers

and infants. The current study investigated mothers’ relationships with their partners during

pregnancy and tested the hypotheses that perception of prenatal partner support is a significant

predictor of changes in maternal emotional distress from midpregnancy to postpartum, and

contributes to maternal ratings of infant distress to novelty. Using a prospective longitudinal

design, 272 adult pregnant women were interviewed regarding their partner support, relationship

satisfaction, and interpersonal security (attachment style and willingness to seek out support), and

they completed standardized measures of prenatal symptoms of depression and anxiety (distress).

At 6 to 8 weeks’ postpartum, mothers reported these symptoms again and completed measures of

their infants’ temperament. Structural equation modeling (SEM) was used to test direct and

indirect contributions of partner support, relationship satisfaction, and interpersonal security to

maternal and infant postpartum distress. Mothers who perceived stronger social support from their
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partners midpregnancy had lower emotional distress postpartum after controlling for their distress

in early pregnancy, and their infants were reported to be less distressed in response to novelty.

Partner support mediated the effects of mothers’ interpersonal security and relationship

satisfaction on maternal and infant outcomes. A high-quality, supportive partner relationship

during pregnancy may contribute to improved maternal and infant well-being postpartum,

indicating a potential role for partner relationships in mental health interventions, with possible

benefits for infants as well.
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Maternal emotional distress during pregnancy and after birth represents a potential risk to

the well-being of mothers and their families. Approximately 25% of women experience

elevated symptoms of depression postpartum (O’Hara & Swain, 1996), and rates may reach

40% to 50% in ethnic and racial minority populations (Yonkers et al., 2001). Anxiety is also

quite prevalent during pregnancy and postpartum, with 5% to 8% of mothers estimated to

meet diagnostic criteria for an anxiety disorder (Ross & McLean, 2006). Depression and

anxiety are often comorbid, and even symptoms that do not meet diagnostic thresholds can

contribute to adverse birth outcomes, poorer postnatal well-being, and significant functional

impairment for mothers (Dunkel Schetter, 2011; Field et al., 2003; Gotlib, Lewinsohn, &

Seeley, 1995).

Maternal emotional distress (mainly depressive and anxious symptoms) has biological

concomitants with known adverse effects for neonatal and infant development. Elevations in

prenatal maternal stress hormones predispose the fetus to be more sensitive and reactive to

stress (Davis, Glynn, Waffarn & Sandman, 2010; O’Donnell, O’Connor, & Glover, 2009).

Maternal distress and stress-related neuroendocrine changes in mid-to-late pregnancy have

been linked to more difficult, fussy, and fearful early temperament and higher reactivity to

novelty, as rated by independent observers and maternal reports (Davis et al., 2007; 2010;

Martin, Noyes, Wisenbaker, & Huttunen, 1999), as well as longer-term developmental

effects such as cognitive, emotional, and behavioral disorders (e.g., Van den Bergh, Mulder,

Mennes, & Glover, 2005). Postpartum symptoms of emotional distress have also been

associated with more negative maternal attitudes about one’s infant, reduced parenting

sensitivity, and increased intrusiveness and withdrawal which in turn predict infant fear

dysregulation and stress reactivity (Feldman et al., 2009). Therefore, it is imperative to

search for protective factors associated with lower maternal postpartum distress in order to

contribute to improvements in maternal and child health.

Social support is commonly studied as a predictor of better mental and physical health;

during pregnancy and postpartum, support (defined as interpersonal exchanges designed to

meet the needs of another, or perceived availability of such resources; Dunkel Schetter &

Brooks, 2009) has been moderately to strongly associated with lower maternal postpartum

depression and anxiety (Beck, 2001; Robertson, Grace, Wallington, & Stewart, 2004).

Furthermore, research shows that enacted or received support from a partner surrounding
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pregnancy predicts maternal prenatal and postpartum mental health (Dennis & Ross, 2006;

Rini, Dunkel Schetter, Hobel, Glynn, & Sandman, 2006). When other support sources are

absent or inadequate, intensive support from health care professionals can also improve

maternal and child outcomes in at-risk families (Olds et al., 1997).

Relationship science provides insight into ways in which partner support may benefit

perinatal well-being in conjunction with related constructs such as general satisfaction with

the relationship and one’s comfort and willingness to seek and receive support from others.

The Relationship Enhancement Model (Cutrona, Russell, & Gardner, 2005), for example,

posits that a partner’s provision of consistent and effective support behavior can increase

perceptions of the partner as dependable and trustworthy as well as supportive, which in turn

enhances relationship satisfaction and a person’s psychological well-being and physical

health. Consistent with these premises, one longitudinal study of pregnancy found that a

multidimensional latent construct of effective prenatal support from the baby’s father was

associated with relationship satisfaction and interpersonal orientation. The effective support

latent construct also predicted decreases in prenatal anxiety across pregnancy (Rini et al.,

2006). However, this study did not examine depressive symptoms and stopped short of

examining postpartum outcomes.

A key premise of support-based prenatal interventions has been that support is a central

predictor of outcomes, without ever considering other aspects of close relationship

functioning. However, supportive interactions occur within the broader context of a

relationship and its history (Frazier, Tix, & Barnett, 2003), and expectations and attributions

regarding the relationship influence perceptions of discrete partner behaviors (Bradbury &

Fincham, 1990). Relationship satisfaction, or global evaluations of the relationship across

multiple domains (Bradbury, Fincham, & Beach, 2000), influence both support behaviors

and perceptions of support (Pasch & Bradbury, 1998). Relationship satisfaction and related

aspects of relationship quality such as intimacy are themselves robust predictors of

postpartum mental health as well (Beck, 2001; Robertson et al., 2004; Whisman, Davila &

Goodman, 2011).

Close personal relationships and the support that they offer are further influenced by a

person’s general expectations about and sense of security in close relationships which are

rooted in early experience. Adult attachment theory posits that individuals who feel more

secure in close interpersonal relationships will have more positive and satisfying romantic

relationships compared with those who experience anxiety about rejection or avoid

closeness (e.g., Hazan & Shaver, 1987). Research confirms that individuals with more

secure attachment styles and better integration into their social networks report higher

quality relationships, more effective support from their partners, and more positive

expectations about partner support (Cobb, Davila, & Bradbury, 2001; Davila & Kashy,

2009; Rini et al., 2006). Therefore, secure adult attachment style and positive orientation

toward seeking help from others, conceptualized together here as “interpersonal security,”

should be examined as part of the context within which support in a specific couple

relationship takes place. In the current study, we focus on relationship satisfaction and

interpersonal security as general factors associated with, though clearly distinct from, more
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specific perceptions of partner support in order to begin to clarify the role of partner support

in predicting postpartum mental health.

We also sought to expand upon existing research by exploring the associations between

partner relationship factors and infant temperament. Partner support during pregnancy has

not yet been directly examined as a predictor of maternal reports of infant temperament, but

related evidence supports the plausibility of this link. Stressful partner relationship

experiences during pregnancy, many of which reflect low support, have been associated

with greater observed infant fear (Bergman, Sarkar, O’Connor, Modi, & Glover, 2007), and

married parents’ positive and negative perceptions of their relationship have predicted

changes in infants’ negative affect over time (Belsky, Fish, & Isabella, 1991). A prenatal

coparenting intervention that promoted effective coordination and support between parents

found positive effects on increased infant soothability and attention (Feinberg & Kan, 2008),

and it is plausible that supportive partners engage in more sensitive parenting behavior,

which has been associated with lower infant stress reactivity (Feldman et al., 2009). Finally,

partner support in the first month postpartum has been associated with infant stress reactivity

and affective responsiveness during subsequent mother–child interactions (Crnic,

Greenberg, Ragozin, Robinson, & Basham, 1983). We therefore hypothesized that partner

support might be associated with infant temperamental reactivity both via associations with

lower maternal emotional distress during pregnancy and postpartum and via direct

pathways. Gaining a better understanding of the role of partner support in shaping maternal

and infant distress is critical to building theory and potential interventions.

Study Overview and Hypotheses

Consistent with previous longitudinal, developmental studies that take a family systems

approach to the transition to parenthood (e.g., Belsky et al., 1991; Houts, Barnett-Walker,

Paley, & Cox, 2008), this study examined maternal perceptions of partner support and

related relationship factors (partner relationship satisfaction and maternal interpersonal

security) as predictors of maternal postpartum emotional distress (anxiety and depression)

and infant temperament. Specifically, we sought to understand more clearly how partner

support is related to these maternal and infant outcomes after accounting for more general

relationship functioning and attachment-related expectations about close relationships. We

used a large, longitudinal dataset with a sociodemographically diverse sample and combined

the study of partner support, relationship satisfaction, and interpersonal security in the

prediction of pre- and postpartum maternal emotional distress and infant temperament all

within one study. Using structural equation modeling, we provide new evidence of unique

associations between partner support and changes in maternal depressive and anxiety

symptoms from pregnancy to postpartum, as well as maternal reports of a key aspect of

infant temperament (distress to novelty).

A model of the hypothesized pathways is presented in Figure 1. The study hypotheses were

that: (1) maternal interpersonal security and relationship satisfaction would covary inversely

with prenatal maternal emotional distress and positively influence perceptions of partner

support, consistent with prior research (Rini et al., 2006); (2) higher ratings of prenatal

partner support would predict lower maternal postpartum emotional distress, as indicated by
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symptoms of depression and anxiety when controlling for prenatal symptoms; (3) partner

support would mediate associations of relationship satisfaction and interpersonal security

with postpartum outcomes; and (4) prenatal and postpartum maternal emotional distress

would be associated with more distressed infant temperament. We also tested a set of

hypotheses regarding indirect effects of support via reductions in maternal emotional

distress based on past research (Davis et al., 2007) and direct, inverse effects of partner

support on infant temperament.

Method

Study Design and Procedure

The current study used a subsample of participants from the Multi-Site Behavior in

Pregnancy Study (MS-BIPS), a prospective study of psychosocial factors during pregnancy.

Data was collected from women at prenatal clinics affiliated with two large urban medical

centers that both serve diverse populations in terms of maternal education, income and

ethnicity/race. The majority in one site is Latina (61% Latina, 25% White and 6% Asian),

and the other site is more heterogeneous (40% Caucasian, 31% Hispanic, 29% African

American). The study sample was recruited and followed by research nurses, physicians,

and research staff with data collected at three intervals over the course of pregnancy (T1: 18

–20 weeks’ gestation; T2: 24 –26 weeks’ gestation; T3: 28 –32 weeks’ gestation) and at 6 –

8 weeks’ postpartum (P1). The T1 assessment was timed so as to reduce sampling bias

because women of lower socioeconomic status or with unplanned pregnancies begin

prenatal care later. Semistructured interviews and questionnaires were administered by

trained interviewers in clinic settings within private rooms or areas. All measures were

designed for a sixth-grade educational level and piloted extensively.

Participants

Eligibility—Participants were pregnant women at least 18 years of age who were at 18

weeks’ singleton gestation or less at enrollment and were able to be interviewed in English.

The larger MS-BIPS project investigated physiological changes during pregnancy and

excluded women using tobacco or controlled substances or who had medical conditions

involving cardiovascular, neuroendocrine, hepatic or renal functioning. Enrollment was not

restricted by mental health history, parity, ethnicity or other factors. A total of 1,189

pregnant women were approached during the study period, of whom 63% met eligibility

criteria; 67% of those eligible were consented into the study (n = 499). The main reasons for

ineligibility (in order of frequency) were non-English speaking, pregnancy was too far

advanced, multiple gestation, and smoking. The protocol was approved by the institutional

review boards at all institutions.

Current sample—As this study focused on partner relationships, only women who

reported being in an intimate relationship with a partner at T1 were considered for inclusion

(95%; n = 475). Because there were missing data due to attrition at various assessment

points, only cases that provided complete data on variables examined here were used (n =

272).
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The majority of the current sample was married at T1 (79%), and all but three reported their

partner was the baby’s father. Half of the sample self-identified as non-Hispanic White

(53%) with subgroups of Latina (21%), African American (11%), and Asian American

(10%). Mean maternal age was 30 years (SD = 5.1). Distribution of annual household

income was 16% under $30,000, 27% from $30,000 – 60,000, 24% from $60,000 –90,000,

and 33% over $90,000 (mean household size = 2.9 persons). Twelve percent had a high

school diploma or less education; 36% held a technical degree, certificate, associate’s

degree, or attended some college; and 52% held a bachelor’s degree or higher. Over half

were having a first birth (58%). Infants were born on average at 39.0 weeks’ gestation (SD =

1.7), and exactly half were male. Participants not included in the current sample because of

attrition and missing data (n = 203) were significantly less likely to be married (63%), to

have a bachelor’s degree (34%), to be non-Hispanic White (41%), and to be expecting a first

child (48%), and had lower mean household incomes ($50,000 – 60,000) compared with

participants in the current sample. Participants with missing data did not differ from those

with complete data (ps > .10) in maternal age, partner support, postpartum depression, or

infant distress but reported significantly lower relationship satisfaction, more prenatal and

postpartum anxiety, and marginally more prenatal depression (when data were available).

Measures

Measures were selected on the basis of evidence of their reliability and validity in prior

similar studies, with the exception of one new measure of pregnancy-specific support

designed for this investigation (described below). Some were modified for length, ease of

use, and comprehensibility as described. Cronbach’s alpha coefficients for computed

variables are presented in Table 1. All alpha coefficients were acceptable to good.

Maternal interpersonal security (T1)—Interpersonal security was measured with a

combination of two standardized instruments reflecting adult attachment style and

willingness to seek and accept help from others. Attachment style was assessed using a

version of the Adult Attachment Scale (AAS; Collins & Read, 1990) that contained three

subscales (five items each): comfort with closeness (e.g., “I worry about people getting too

close to me”), comfort depending on others (e.g., “I find it difficult to trust others

completely”), and anxiety about being rejected by others (e.g., “I often worry that romantic

partners won’t want to stay with me”). Items were rated on a 5-point scale from 1 = “not at

all like me” to 5 = “very much like me” and averaged within subscale, with higher scores

indicating more secure attachment style.

The Network Orientation Scale (NOS; Vaux, Burda, & Stewart, 1986) assessed how open

and willing participants generally were to seek and accept support from others (e.g., “It’s

okay to ask favors of people”). This measure has been used to study social relationships

outside the pregnancy context and is associated moderately with adult attachment (e.g.,

Wallace & Vaux, 1993). Responses to items were made on a scale from 1 (strongly

disagree) to 4 (strongly agree). Based on factor analyses research (Rini et al., 2006), 13 of

the original 20 items were scored in published into an index with higher scores indicating a

more favorable network orientation.
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Relationship satisfaction (T1)—The Marital Adjustment Test (MAT; Locke &

Wallace, 1959) is a well-validated 15-item measure of relationship quality measuring global

partner relationship quality and satisfaction. Items concern the degree of happiness and

agreement between partners on various issues and were reworded slightly to apply to both

married and unmarried relationships. Items were weighted and summed as suggested by

Freeston and Pléchaty (1997). An additional item, based on the MAT, asked participants to

rate the amount of intimacy and emotional closeness in their relationship using a 7-point

scale from 1 = “almost no closeness or intimacy” to 7 = “a great deal of emotional closeness

and intimacy.”

Partner support (T2)—Prenatal support from the baby’s father was assessed with a

combination of two measures, one of support effectiveness and one of pregnancy-specific

received support. The Social Support Effectiveness (SSE) interview was previously

validated on the MS-BIPS sample (Rini et al., 2006) and further validated by Rini et al.

(2011) in a different population. This measure asked women to rate partner support quantity

and quality (e.g., “How good is the match between the amount of help he offers and the

amount you need?”), how skillfully it was provided, and how accessible support was for

each of three types of support: Task (5 items), Informational (3 items), and Emotional

Support (5 items). Support negativity (e.g., makes you feel guilty, inadequate; lets you

down) was assessed using six items, each rated on a 5-point rating scale ranging from 1 =

“always” to 5 = “never.” The four subscales were scored with high scores reflecting high

support and low negativity per Rini et al. (2006).

No existing validated measure was identified to assess pregnancy-specific support needs, so

a set of questions was created for this study based on prior research (Collins et al., 1993).

Women were queried about any extra help they needed “because of the current pregnancy”

in terms of everyday tasks and responsibilities, material things, emotional support (e.g.,

listening, understanding), and information/advice. Specific questions concerned how often

the baby’s father did each behavior, how often others did each, and how well each of their

needs of each type were met. A composite score was created from four items that assessed

frequency of pregnancy-related task and emotional support from the baby’s father (each

rated on a 5-point scale from 1 = “never” to 5 = “very often”) and satisfaction with each type

of support overall (rated on a 5-point scale from 1 = “not at all satisfied” to 5 = “completely

satisfied”). Items were standardized then averaged, with higher scores indicating higher

pregnancy-specific support quantity and quality. The 4 items were highly intercorrelated and

formed the best index from the set of new items for testing pregnancy-specific partner

support.

Maternal emotional distress (T1, P1)—Current emotional distress was measured pre-

and postpartum with two validated scales for anxious and depressive symptoms. State

anxiety was assessed with the state subscale of the State–Trait Anxiety Inventory (STAI;

Spielberger, 1983). It consists of a series of adjectives rated on a four-point scale (1 = “not

at all” to 4 = “very much” as to how often the person experienced each (e.g., worried, calm,

jittery). Responses were averaged across all items. During pregnancy the short 10-item

version was used, whereas the longer 20-item version was administered during postpartum.
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Depressive symptoms were measured with the short version of the Center for

Epidemiological Studies Depression Scale (CES-D; Santor & Coyne, 1997). This measure

has been used extensively with nonclinical samples and published studies demonstrate

validity and internal consistency. Nine items were each rated on a 4-point Likert scale with a

range of 0 to 3 assessing the frequency in days per week of different depressive symptoms

(from “less than one day” to “5–7 days”). Two items that corresponded to physical

symptoms of pregnancy or the postpartum period (i.e., “I felt that everything I did was an

effort” and “My sleep was restless”) were excluded from these analyses to provide a

conservative, unconfounded measure of depressive mood (cf. Matthey & Ross-Hamid,

2011). The remaining 7 items were averaged.

Infant distress to novelty (P1)—One aspect of infant temperament especially relevant

to stress reactivity—infant distress to novelty—was assessed using a modified version of the

Infant Behavior Questionnaire (IBQ), a standardized instrument designed to assess infant

temperament by maternal report (Rothbart, 1981). The IBQ was designed to minimize the

influence of maternal bias by asking about specific infant behaviors. It has been found to

have strong psychometric properties and is closely related to independent laboratory ratings

of infant behavior (Gartstein & Rothbart, 2003). It has the advantage that mothers observe

their infants in many contexts which laboratory studies cannot. Because not all items were

well suited to the young age of infants in this study, a subset of 20 age-appropriate items

were chosen. Mothers rated their infants’ behavior on each item on a 5-point Likert scale

ranging from “never” to “always.” Factor analysis of the 20 items revealed a primary 10-

item factor corresponding closely to the IBQ subscale for infant fear/distress to novelty (e.g.,

“How often in the past week did the baby fuss or cry when his or her face or hair was

washed?, … startle or cry at a sudden change in position?, … show a negative response to a

strange person?”). Scores on these items were summed to form an index of Infant Distress to

Novelty.

Results

Descriptive statistics are presented in Table 1, including means and 95% confidence

intervals for observed variables. The current sample had a mean score on relationship

satisfaction above the standard cutoff score of 100 which distinguishes distressed couples

(low scores) from nondistressed couples (Abramowitz & Sewell, 1980); overall 14% of

couples were in the clinically distressed range. Reports of depression and anxiety symptoms

were low on average and intercorrelated as expected, sharing one third to half of their

variance. Table 2 contains zero-order correlations among the primary study variables, which

were consistent with hypotheses and provided a sound basis for model testing.

Data Analytic Plan and Structural Equation Modeling

First, we examined descriptive characteristics of the data and zero-order correlations

between observed variables (using Bonferroni alpha correction) to provide initial

confirmation of our theorized clusters of latent variables. Then, we used confirmatory factor

analysis in EQS 6.1 (Bentler, 2005) to test further the fit of our observed measures to latent

factors. Structural equation modeling (SEM) in EQS was then used to test the multiple
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hypothesized direct and indirect relationships between variables via maximum likelihood

estimation with robust standard errors. This approach estimates all parameters

simultaneously, controlling for all other effects in the model. The final model was compared

to alternative models to test competing hypotheses.

Initial SEM analyses attempted to use full-information estimation methods (FIML) to

include data from all participants who reported having a relationship at T1 (n = 475).

However, participants who did not complete assessment at a given time point provided no

data on primary variables of interest (e.g., partner support factor, postpartum functioning),

and FIML models were underidentified and inestimable given the available data. Therefore,

it was decided to use only cases that provided complete data.

Multiple indices assessed the fit of each model: the Satorra-Bentler χ2, which adjusts the

typical χ2 for non-normally distributed data (S-B χ2; Bentler & Dudgeon, 1996), the robust

comparative fit index (RCFI; Bentler & Dudgeon, 1996; Byrne, 1994), and the root-mean-

square error of approximation (RMSEA; Hu & Bentler, 1999). The χ2 tests the null

hypothesis that the model perfectly fits the data structure but is commonly significant in

samples greater than 200. The RCFI ranges from 0 to 1, with values above .95 indicating

good model fit. RMSEA values of less than .06 indicate good fit. (See Widaman &

Thompson, 2003, for an overview of fit indices.) Robust standard errors were used because

of multivariate kurtosis in the data (Mardia’s normalized estimates of 18.34 and 18.75 for

the measurement and final model, respectively).

Latent Variables and Confirmatory Factor Analysis

Based on theory, previous research (Rini et al., 2006), correlations, and timing of

administration, measures of interpersonal security, relationship satisfaction, partner support,

and emotional distress were grouped to form five latent factors (Table 1). To prevent

underidentification of the Relationship Satisfaction latent factor, we divided the MAT into

two subsets by separating odd and even items (Little, Cunningham, Shahar, & Widaman,

2002), creating a total of three satisfaction indicators (two MAT parcels plus the intimacy

and closeness item). Similarly, the STAI and CES-D scales were each split into two

arbitrary subsets at each time point to form a four-indicator maternal distress factor, in

which residuals between parcels from the same measure were allowed to covary. The

measurement model of five latent factors provided good fit to the data, S-B χ2(156, N =

272) = 271.32, p < .01, RCFI = .97, RMSEA = 0.038, with all proposed indicators loading

between .50 and .98 on their respective factors at p < .001. Factor loadings remained highly

similar in the final model.

Hypothesized Structural Model

The hypothesized predictive model (Figure 1) fit the data well: S-B χ2(176, N = 272) =

230.94, p = .003, RCFI = .98, RMSEA = 0.034. However, the hypothesized direct path

predicting infant distress to novelty from maternal prenatal emotional distress at T1 was not

significant after controlling for postpartum emotional distress. The removal of this path

resulted in a model with highly similar fit indices, S-B χ2(177, N = 272) = 230.99, p = .004,

RCFI = .98, RMSEA = 0.034, and the models were not significantly different according to
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the robust chi-square difference test (Satorra & Bentler, 2001), , p

= .92. The more parsimonious final model is presented in Figure 2. All illustrated paths were

significant in the hypothesized direction (p < .05, two-tailed tests).

Final Model

The final predictive model as depicted in Figure 2 (all pathways significant at p < .05)

replicated earlier findings that higher maternal interpersonal security and partner

relationship satisfaction at T1 are correlated and positively associated with reports of

stronger partner support. In addition, maternal interpersonal security and relationship

satisfaction were inversely significantly related to maternal prenatal anxiety and depressive

symptoms (T1 maternal emotional distress). Stronger perceived partner support during

pregnancy predicted significantly lower postpartum maternal emotional distress (β = −.15),

controlling for prenatal levels, and partner support further predicted significantly lower

infant distress to novelty (β = −.21). Higher infant distress to novelty was also significantly

and positively associated with maternal postpartum emotional distress (β = .19). There were

no significant direct effects between T1 and P1 variables other than continuity between

maternal reports of emotional distress over time. Overall, the model fit the data very well

and explained 39% of the variance in postpartum maternal emotional distress and 11% of

the variance in infant distress to novelty.

Decomposition of estimated parameters into direct and indirect effects was also examined

within EQS to assess the combined influence of T1 variables on postpartum maternal

emotional and infant distress via intermediary variables. Interpersonal security, relationship

satisfaction, and prenatal emotional distress each had significant indirect effects on infant

distress (βs = −.07, −.14, and .10, respectively, ps < .05) via prenatal partner support and

postpartum maternal emotional distress, indicating mediation in the absence of direct effects.

Interpersonal security did not have a significant indirect effect on postpartum emotional

distress, and the indirect effect of relationship satisfaction was only marginally significant (β
= −.09, p < .10).

The final model combined depressive and anxiety symptoms into a latent maternal distress

factor at T1 and at T2. However, we also examined a model that included the two affective

variables (depressive and anxiety symptoms) as single, observed variables that were

correlated. Findings were consistent with the final latent model, with two slight variations

worth noting. First, partner support was more strongly associated with postpartum

depressive symptoms than with anxiety, and second, maternal anxiety was directly

associated with infant distress whereas depressive symptoms were not.

Alternative Models

To determine whether the model in Figure 2 represented the best fit to the data and to

consider competing hypotheses, we tested three alternative models. A fully saturated model

was tested allowing all paths among latent variables and infant distress to novelty to be

freely estimated to ensure no important paths were omitted. No additional significant paths

emerged. Next an alternative model that allowed direct predictive paths to be estimated

between general relationship factors (i.e., interpersonal security and relationship
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satisfaction) and postpartum emotional distress, to test the possibility that maternal

individual differences in interpersonal security and relationship satisfaction, rather than

partner support, directly influence postpartum emotional distress. Another alternative model

tested a direct effect of prenatal maternal emotional distress on ratings of partner support, to

test the possibility that mothers’ emotional state influenced her report of partner support

beyond relationship satisfaction and interpersonal security. Evidence was inconsistent with

each of these models. None of the additional paths were significant, and none of the

alternative models significantly improved fit over the model in Figure 2. We also tested

potential covariates (marital status, parity, ethnicity, income, problematic birth outcomes

such as preterm delivery, and prenatal medical risk factors including hypertension and

infections) individually as predictors of postpartum maternal emotional distress and of infant

distress to novelty. None of the paths between covariates and these outcomes were

significant, and their addition did not improve model fit.

Discussion

This study adds to our understanding of the importance of an expecting mother’s

relationship with her partner, especially as a provider of effective social support during

pregnancy. The results indicated that the significant effects of interpersonal security and

relationship satisfaction on maternal postpartum emotional distress were mediated by the

perceived quantity and quality of partner support. Thus, our results are consistent with the

conclusion that an expectant father’s support is in part a function of the qualities of his

relationship with the baby’s mother and her attachment-based relationship expectations, but

the perceived effectiveness of his support is a more proximal contributor to maternal

postpartum emotional distress. These findings add to previous research which demonstrated

that the quality of a couple’s interactions predicts the parents’ depression following

childbirth (Houts et al., 2008). Of the various types of support measured here, emotional

support loaded the highest on the partner support latent factor, suggesting that listening and

affectionate behaviors might account for much of the observed associations between

prenatal support and decreases in maternal emotional distress from pregnancy and

postpartum.

This study’s results also add to earlier findings showing that partner support predicted

midpregnancy anxiety (Rini et al., 2006) by demonstrating associations between prenatal

support and both depressive and anxious symptoms and by extending the timeframe both

earlier in pregnancy and into postpartum. Furthermore, these findings were obtained in a

more diverse sample than is typically seen in the transition to parenthood literature, and the

final model showed similar fit to the data when covariates such as ethnicity, parity or

pregnancy risks and complications were included. This is consistent with an earlier study,

which found that ethnicity did not affect cross-sectional associations between overall

support or closeness with partner and postpartum depression (Logsdon & Usui, 2001).

However, we note that attrition over time somewhat influenced the sociodemographic

distribution of our sample, and findings may not generalize to very low-income or low-

educated populations.
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Although this study is not experimental and cannot affirm causality, the results provide

evidence that perceived partner support during pregnancy may contribute to less fearful or

emotionally reactive infant temperament. One potential indirect mechanism is that the

effective partner support and lower maternal emotional distress might both enable mothers

to enact more sensitive and engaged parenting (Feldman et al., 2009), contributing to lower

infant distress. Still, the direct effect of perceived prenatal partner support on lower reported

infant distress to novelty suggests that a father’s influence extends beyond his contribution

to improved maternal emotional health. These results are newsworthy whether they reflect

mothers’ perceptions of her infant, her infant’s actual behavior, or both, as is most likely the

case.

Several possible mechanisms may be operating to explain the importance of the partner’s

behavior. Partner support during pregnancy may contribute to unmeasured mediators, such

as better maternal health behavior (e.g., smoking) or improved prenatal care, and thereby

indirectly influence infant outcomes via biological mechanisms including reduced maternal

stress reactivity (Martin et al., 1999). It is also plausible that a partner’s provision of support

and involvement in the pregnancy is associated with other protective factors such as higher

maternal personal resources (Dunkel Schetter, 2011; Dunkel Schetter & Dolbier, 2011) or

partner’s involvement in or quality of parenting (Cox, Owen, Lewis, & Henderson, 1989)

which are associated with child temperament (Boyce et al., 2006). These and other

possibilities may explain the direct effect of partner prenatal support on mothers’ reports of

later infant temperament. Future research exploring these potential mediators and other

theoretically derived mechanisms is necessary to follow-up these findings. It should also be

noted that, although the latent partner support factor was the only direct relationship-related

predictor of maternal and infant outcomes, relationship satisfaction and interpersonal

security were associated with support ratings and exerted indirect effects on infant distress.

The current data support conceptual distinctions between these three factors consistent with

theory, but indicate some combined influences such that mothers with higher quality partner

relationships and more secure attachment styles are likely to have better mental health in

pregnancy and postpartum. Therefore, support should generally be examined in the context

of broader partner relationship functioning when considering potential family based

interventions (Pietromonaco, Uchino, & Dunkel Schetter, in press).

The current study did not find a direct association between maternal prenatal emotional

distress and infant distress after controlling for postpartum maternal distress, which is

inconsistent with an earlier report (Davis et al., 2007). However, the current study differed

from the earlier one in important ways. First, we utilized structural equation modeling and

included interpersonal relationship variables in the current model. When the relationship

context was considered here, maternal prenatal distress exerted only an indirect influence on

infant distress to novelty. In addition, Davis et al. assessed symptoms earlier in the second

trimester (vs. here when assessed in mid to late pregnancy) and used a broader measure of

infant temperament which included additional items on infant distress to limitations and

fear. Thus, our results add to and complement the earlier findings and provide evidence that

relationship factors might account for some of the association between a mother’s prenatal

distress and infant temperament.
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A few methodological and conceptual aspects of the current study are worth noting. Our

study design involved multiple, detailed assessments of many constructs in a relatively large

and somewhat diverse sample of pregnant women followed prospectively into the first few

months postpartum. This avoided retrospective reporting biases and allowed examination of

changes in maternal mental health over time. In addition, SEM modeling techniques

permitted us to model latent constructs and to test the effects of prenatal partner support on

postpartum outcomes while controlling for prenatal maternal emotional state and important

relationship factors. Temporal ordering enhances the ability to infer causality; nonetheless,

these results cannot firmly establish causality, and some associations may be bidirectional or

involve third variables. Replication and randomized controlled trials of theory-based

interventions designed to enhance partner support are needed to establish any causal effects

on maternal and child outcomes.

Insomuch as these data were based on maternal self report, common method variance and

other self-report biases may account for a portion of the observed associations. The infant

distress variable, for example, may be argued to be, at least in part, a function of maternal

affective symptoms (Pauli-Pott, Mertesacker, Bade, Haverkock, & Beckmann, 2003).

However, our final model continued to show significant direct associations between prenatal

support and infant distress after controlling for the association between maternal postpartum

emotional distress and infant distress. In addition, observed zero-order and final modeled

associations between maternal emotional distress and ratings of infant temperament might

reflect shared genetic variance or physiological programming effects of prenatal anxiety on

the fetus, not merely measurement artifacts (Rothbart & Hwang, 2002), an explanation

worth exploring in future studies. While we cannot rule out the possibility that reliance on

maternal reports are responsible for these results, or the possibility that some reciprocal

influence of infant temperament on maternal adjustment exists, maternal perceptions are

critical perspectives of her close relationships, of her experiences as a parent, and of her

family functioning, and thus they have meaning and validity in and of themselves

phenomenologically. Future research should include the perspectives of both partners

regarding their supportive interactions to clarify further the role of partner support in

postpartum maternal and infant adjustment. Other indicators of infant temperament should

also be examined. In addition, attrition of participants of lower socioeconomic status and

minority ethnicity over time limits generalizability to the entire population of pregnant

women and emphasizes the need for additional efforts to enroll and retain these participants

in future research.

The measures used to assess maternal depression and anxiety symptoms are validated

screening tools but they are not diagnostic of major depressive disorder or anxiety disorders

in mothers. On average, this sample reported mild to moderate symptoms of emotional

distress. Nonetheless, the associations between prenatal support and postpartum outcomes

were of moderate size. How these results would differ in a population of mothers with a

wider range of mental health symptoms is unknown, but the effects are likely to be more

pronounced in women with greater support needs. Tests of partner support in a sample of

women with higher symptom levels or from a treatment-seeking population would be

valuable in informing clinical assessment and intervention.
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In conclusion, results from this study are consistent with the argument that involvement of

and support from the baby’s father during pregnancy is associated with improved maternal

mental health and may contribute to less distressed infant temperament. It is known that

early infant distress behaviors, and associated heightened reactivity to stress, set the stage

for later emotion regulation and mental health in children (Rothbart, Ahadi, & Evans, 2000).

Therefore, the current findings provide additional impetus for exploring prenatal partner

support together with related aspects of the partner relationship as potential avenues to

improve postpartum maternal mental health and child development. Past randomized

controlled trials designed to increase the well-being of mothers and infants through social

support intervention in pregnancy have had mostly no effects (Hodnett & Fredericks, 2003).

Exceptions (Norbeck, DeJoseph, & Smith, 1996; Olds et al., 1997) have been closely guided

by theoretical models and focused on specific types of relationships. Enhancing the partner’s

capacity to provide high quality social support during pregnancy, and potentially addressing

underlying relationship and support expectations, may be more effective in reducing

maternal postpartum anxiety and depression than attempts to increase general social support.

At the same time, replication with objective measures of support and infant temperament

and further investigation into the proposed mechanisms underlying associations between

prenatal partner support and infant temperament are needed. This line of research has

potential to produce more effective interventions to reduce the burden of perinatal maternal

postpartum depression and anxiety and their contributions to child stress reactivity.
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Figure 1.
Hypothesized path model.
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Figure 2.
Final model predicting postpartum maternal emotional distress and infant distress to novelty from prenatal partner relationship

variables. Circles denote latent variables; rectangles denote measured variables. One-headed arrows represent regression paths;

two-headed arrows represent correlations. Estimated errors are omitted for visual clarity. Standardized coefficients are

presented, and all paths and factor loadings are significant at p < .02 (two-tailed). Loadings notated by † were fixed to identify

latent factors. Fit statistics: S-B χ2(177, N = 272) = 230.99, p = .004, robust comparative fit index (RCFI) = .098, root-mean-

square error of approximation (RMSEA) = 0.034.

Tanner Stapleton et al. Page 19

J Fam Psychol. Author manuscript; available in PMC 2014 April 21.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Tanner Stapleton et al. Page 20

Table 1

Means, SDs, and Scale Reliabilities for Observed Variables Grouped by Latent Factors

Variable Mean (95% confidence interval) Alpha

Interpersonal security

 Comfort with closeness (1–5) 4.12 (4.02–4.21) .78

 Depend on others (1–5) 3.47 (3.37–3.57) .78

 Fear of rejection (reversed; 1–5) 4.11 (4.00–4.22) .89

 Network orientation (1–4) 2.90 (2.86–2.95) .82

Relationship satisfaction

 Marital Adjustment Test (0–158) 124.65 (121.82–127.48) .76

 Relationship intimacy and closeness (1–7) 5.85 (5.73–5.97) NA

Prenatal partner support

 SSE Task (mean of 5 standardized items) 0.03 (−0.05–0.11) .80

 SSE Information (mean of 3 standardized items) 0.01 (−0.08–0.10) .63

 SSE Emotional (mean of 5 standardized items) 0.01 (−0.09–0.10) .87

 SSE Negative aspects (reverse-scored; 1–5) 3.71 (−0.11–0.06) .81

 Pregnancy-specific support (mean of 4 standardized items) 0.00 (−0.08–0.08) .76

Prenatal maternal emotional distress (T1)

 State-Trait Anxiety Scale–State Anxiety (1–4) 1.90 (1.82–1.95) .93

 Center for Epidemiological Studies–Depression (0–3) 0.61 (.55–.68) .83

Postpartum maternal emotional distress (P1)

 State-Trait Anxiety Scale–State Anxiety (1–4) 1.78 (1.71–1.84) .88

 Center for Epidemiological Studies–Depression (0–3) 0.55 (0.48–0.62) .87

Infant distress to novelty (1–5) 2.04 (1.98–2.10) .72

Note. NA = not applicable; SSE = social support effectiveness. Response scales for each measure are given in parentheses.
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