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Abstract 

Positive perceptions of pregnancy are associated with better postpartum outcomes, including 

stronger relationship with baby. Although better self-reported emotional availability (EA-SR) 

is associated with greater attachment security with infants, research has not yet explored the 

relationship between prenatal maternal factors and EA-SR. The aim of the study was to 

explore the associations between prenatal variables (adult attachment, shame, compassion) 

and EA-SR at 3- and 6-months postpartum. A cross-sectional survey design based on a 

convenience sample of pregnant Australian women completed the survey at three time points: 

pregnancy (3rd trimester, n = 133), and again at 3- (n = 65) and 6-months (n = 40) postpartum. 

Five, 5-step, hierarchical multiple regressions revealed the model (mean maternal 

age/prenatal attachment/shame/compassion/psychological adjustment) significantly 

explained 62% in self-reported maternal hostility, 53% in self-reported child involvement, and 
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52% in self-reported mutual attunement, at 6-months postpartum. Higher levels of prenatal 

internal shame were related to less self-reported child involvement (p = 0.04), and more self-

reported maternal hostility (p = 0.03), at 3-months postpartum. More prenatal giving 

compassion was associated with better self-reported affect quality at 3- (p = 0.01) and 6-

months postpartum (p = 0.01), and less self-reported hostility (p = 0.02) at 6-months 

postpartum. Greater understanding of the relationship between prenatal factors and EA-SR 

may help enhance prenatal care pathways to support women and families at risk of adverse 

postpartum outcomes. 
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1. Introduction 

A substantial body of literature shows the quality of the emotional relationship (emotional 

availability [EA]) that develops between a mother and her infant can foster positive cognitive, social, 

emotional, and developmental outcomes in the child [1-3], up to 7 years later [4]. EA has been 

primarily assessed by an observational assessment – the Emotional Availability Scales (EAS) – six 

observational scales measuring the parent’s and infant’s contribution to the relationship [5, 6]. 

More EA in the mother-infant relationship is associated with better maternal and infant outcomes: 

better child attachment security, stronger emotional regulation, better expressive language abilities, 

greater empathy, and better preschool social skills [7-9]. As the EAS is based on observation, it 

provides limited information on how parents perceive the emotional availability in the relationship 

with their infant [10]. A large body of research shows that mother’s positive perceptions of her 

pregnancy is associated with better psychological adjustment in the postpartum period, and positive 

parenting behaviours [11, 12]. Substantial research shows that the mother’s negative perception of 

her psychological health is associated with more perinatal psychological distress, delay in help-

seeking [13, 14], and greater perceived difficulties in bonding with their baby [14]. Very limited 

research exists on the mother’s perception of her relationship with her baby (self-reported 

emotional availability) and her psychological adjustment to motherhood. Greater insight into the 

factors that are associated with greater self-reported emotional availability may identify better 

ways to support women at risk of suboptimal postpartum outcomes for her, her baby, and her family.  

Adult’s self-reported attachment security is consistently related to more positive parenting 

behaviours, and insecurity with more negative parenting behaviours [15]. In a study of 41 mothers 

and their 12-month-old infants, mothers with a secure adult attachment pattern spent significantly 

more time mutually attuned to their infant’s positive and negative states, less time mis-attuned to 

their infant’s states, and a greater ability to restore mis-attuned moments, than those mothers with 

a self-reported insecure (avoidant/anxious) adult attachment pattern [16]. Research on self-

reported attachment and observational EA shows that mothers with an avoidant attachment are 

shown to adopt a predominantly directive or controlling parenting style, and those with an anxious 

attachment adopting an inconsistent, angry, or intrusive parenting style [16-18]. There is no 

research at present that explores the relationship between self-reported attachment style and self-
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reported emotional availability. Examining these links may help to better support women at risk of 

adverse postpartum psychological outcomes, and suboptimal relationship with her baby.  

Mothers who report more shame in their mothering also report higher psychological distress [12, 

19, 20]. Even though more psychological distress is related to greater difficulties in bonding with 

baby [21-24], the relationship between mother’s shame and self-reported emotional availability 

with baby is not yet known. Shame – defined as perception and evaluation of the self as bad, 

unworthy, or inferior – is strongly related to psychological symptoms in adults, as well as less 

openness and willingness to seek help [25-28]. In parents of older children, more shame is 

associated with greater use of controlling and intrusive parenting practices [1, 29]. In mothers, self-

reported difficult childbirth experiences [30] and breastfeeding experiences [31-34] is related to 

more shame [20, 35-38]. Exploring the association between shame and self-reported emotional 

availability may help to identify clinical pathways to better support women develop an optimal 

relationship with her baby.  

Gilbert [39, 40] distinguishes between two types of shame – internal shame (negative evaluation 

of the self as bad, inferior, worthless) and external shame (others see the self negatively, and may 

reject, attack, criticise, or exclude) – which may have different implications for self-reported EA. A 

meta-analysis showed external shame is more strongly related to depression than internal shame 

[25]. It may be because support from others – when a woman becomes a mother – is crucial for 

better psychological adjustment [41]. Being shamed by others – external shame – triggers defensive 

reactions (anger, withdrawal, submission) which may, theoretically, adversely affect the mothers’ 

capacity to emotionally ‘read’ and attune to the nonverbal cues of her infant [29, 42, 43]. Gaining 

insight into the relationships between types of shame and self-reported emotional availability may 

provide unique pathways to identify and support women becoming mothers.  

Even though infant developmental outcomes are shown to be influenced by prenatal maternal 

factors [44], there is almost no research on the relationships between prenatal factors and 

postpartum EA. Some research shows prenatal depression is associated with lower levels of 

observational EA at 12-months postpartum [17], but there is no research on self-reported emotional 

availability. Research on Compassion-Focused Therapy (CFT) [45, 46] in parenting may be a 

promising avenue for gaining insight into optimising the mother-infant relationship. Greater 

psychological flexibility and compassion is associated with better attunement, more warmth, and 

lower hostility in parents of older children [1, 3, 29, 47]. Postpartum intervention studies show that 

mothers with higher scores on mindfulness and self-compassion also report lower levels of 

postpartum psychological distress, higher breastfeeding satisfaction, and better attachment with 

their infant [47-52]. Even though recent prenatal research shows prenatal mindfulness-based 

interventions reduce prenatal distress [53-57], the links between prenatal mindfulness factors and 

self-reported emotional availability is not yet known. As the relationship between her mother and 

baby is acknowledged to develop prenatally – and prenatal maternal factors are a strong predictor 

of postpartum adjustment to motherhood outcomes [58] – more research on the relationships 

between prenatal levels of shame, compassion, and EA may help to provide insights into ways to 

support an optimal mother-infant relationship. 
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1.1 Present Study 

The aim of this study was to extend previous research by investigating whether self-reported 

prenatal (3rd trimester) variables – adult attachment, internal and external shame, psychological 

flexibility, compassion, and psychological adjustment – are associated with self-reported maternal 

emotional availability (EA-SR) at 3- and 6-months postpartum. Examining the links between prenatal 

factors and EA-SR may provide further insights into potential associations and intervention points 

that may enhance women’s psychological adjustment to motherhood and, in turn, her relationship 

with her baby. Based on previous research [29, 47, 59] – and guided by a compassion-focused 

approach grounded in the evidence base of Compassion-Focused Therapy (CFT) [45, 46, 60] – the 

aim of this study was to explore the associations between prenatal factors and self-reported 

emotional availability.  

2. Methods 

2.1 Participants  

Participating Australian pregnant women were from the Compassionate Mums (CM) study. The 

CM project was advertised online via relevant pregnancy and baby websites and social media pages. 

Participants were required to be in their 3rd trimester of pregnancy, with an option to receive an 

email invitation to complete the survey at 3-months postpartum and again at 6-months postpartum. 

A sample size of 97 was required to detect a medium effect size [61]. Of the 220 women who 

completed the online consent form, 133 completed the pregnancy survey, 63 the 3-months survey, 

and 40 the 6-months survey. All procedures performed in studies involving human participants were 

in accordance with the ethical standards of The University of Queensland Human Research Ethics 

Committee (Reference Number: 2018001332). Informed consent was obtained from all participants 

in the study. Demographic and sample characteristics are shown in Table 1. 

Table 1 Demographic and sample characteristics for the participants at Time 1: 

Pregnancy (n = 133), Time 2: 3-months postpartum (n = 63), and Time 3: 6-months 

postpartum (n = 40). 

Variables  M (SD)/% (n) 

Mother’s age (mean) Time 1 (3rd trimester) 32.62 years (4.00 years) 
Infant’s age (mean) Time 2 (3 months postpartum) 13 weeks (3.6 months) 

Time 3 (6 months postpartum) 24 weeks (4.6 months) 
Relationship status Single 1.5% (2) 

Defacto/married 98.5% (131) 
Education status High school 10.5% (14) 

TAFE/Diploma 15.8% (21) 

Degree 36.8% (49) 

Postgraduate 36.8% (49) 
Socio-economic status $25,000-50,000 7.5% (10) 

$50,000-75,000 6.8% (9) 
$75,000-100,000 24.1% (32) 
$100,000+ 61.7% (82) 
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Location Queensland 54.5% (72) 
New South Wales 15.2% (20) 
Victoria 14.4% (19) 
Tasmania 1.5% (2) 
Northern Territory 0.8% (1) 
South Australia 6.1% (8) 
Western Australia 4.5% (6) 
Australian Capital Territory (ACT) 3% (4) 

Planned pregnancy Yes 85% (113) 

No 15% (2) 

Fertility treatments Yes 12.8% (17) 
No 87.2% (116) 

Variables   M (SD)/% (n) 

Number of children None 43.6% (58) 
One 36.1% (48) 

Two 12.8% (17) 

Three 6.8% (9) 
Four 0% (0) 

Five 0.8% (1) 
Pregnancy 
complications 

Yes 27.1% (36) 

No 72.9% (97) 
Previous perinatal loss  Yes 42.9% (57) 

No 57.1% (76) 
Birth  Vaginal birth 56.1% (37) 

Vaginal birth with intervention 
(forceps/vacuum) 

16.7% (11) 

Planned caesarean  13.6% (9) 

Emergency caesarean  12.1% (8) 
Birth experience  1 (Bad) 4.5% (3) 

2 6.1% (4) 

3 4.5% (3) 

4 9.1% (6) 
5 12.1% (8) 

6 15.2% (10) 

7 (Good) 47% (31) 
Infant food (3 months) Breastmilk 78.8% (52) 

Formula 4.5% (3) 

Breastmilk and formula 15.2% (10) 
Infant feeding method 
(3 months) 

From breast (including nipple guard) 66.7% (44) 

From bottle 6.1% (4) 

Breast and bottle 25.8% (17) 
Infant food (6 months) Breastmilk 21.4% (9) 

Solid food 2.4% (1) 

Breastmilk and formula 4.8% (2) 
Breastmilk and solids 52.4% (22) 

Formula and solids 7.1% (3) 



OBM Integrative and Complementary Medicine 2022; 7(3), doi:10.21926/obm.icm.2203028 
 

Page 6/30 

Breastmilk, formula, and solids 9.5% (4) 

Variables   M (SD)/% (n) 

Infant feeding method 
(6 months) 

From the breast (including nipple guard) 21.4% (9) 

Solid food 2.4% (1) 

From the breast and bottle 14.3% (6) 

From the breast and solid food 28.0% (12) 

From the bottle and solid food 9.5% (4) 

From the breast, bottle, and solid food 21.4% (9) 

2.2 Measures 

2.2.1 Prenatal Adult Attachment 

Prenatal adult attachment was measured by the Experience in Close Relationships – Modified 

(ECR-M36) [62] scale. The ECR-M36 is a 36-item self-report measure - based on the ECR [63] – but 

modified to measure attachment patterns in close relationships (instead of the romantic 

relationship). Participants are asked to rate on a 7-point Likert scale, from 1 (disagree strongly) to 7 

(agree strongly), how well each statement describes their typical feelings in close relationships. The 

ECR-M36 produces two subscales: anxiety (18-items) and avoidance (18-items). Cronbach’s α in the 

present study was 0.87 (anxiety) and 0.95 (avoidance).  

2.2.2 Prenatal Internal Shame 

Prenatal internal shame was measured by the Internalised Shame Scale (ISS) [64]. The ISS – a 30-

item measure of internal shame – is designed to measure global negative evaluations of the self. 

Participants were asked to rate on a 5-point scale, from 1 (never) to 5 (almost always), how often 

they experience thoughts of feelings of this nature. The ISS has demonstrated excellent reliability 

and validity [65]. Cronbach’s α in the present study was 0.88 (internal shame).  

2.2.3 Prenatal External Shame 

Prenatal external shame was measured by The Other As Shamer Scale (OAS-2) [65]. The OAS-2 is 

a modification of the Internalised Shame Scale to reflect external shame. Participants are asked to 

rate on a 5-point scale, from 1 (never) to 5 (almost always), how others see of judge the self. The 

OAS has high internal consistency and reliability [65]. Cronbach’s α in the present study was 0.86.  

2.2.4 Prenatal Psychological Flexibility 

Prenatal psychological flexibility was measured by the Acceptance and Action Questionnaire-II 

(AAQ-II) [66]. The AAQ-II is a 7-item measure of psychological inflexibility or experiential avoidance. 

The scores were reversed in the present study to obtain a measure of psychological flexibility. 

Participants are asked to rate on a 7-point scale, from 1 (never true) to 7 (always true), how much 

each statement is true for them. Cronbach’s α was 0.79 in the present study.  
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2.2.5 Prenatal Compassion 

The three flows of compassion – self-compassion, giving compassion to others, and receiving 

compassion from others – was measured by the Compassionate Engagement and Action Scale (CEAS) 

[67]. The CEAS is a 30-measure of compassion with three 10-item subscales for self-compassion, 

giving compassion to others, and receiving compassion from others. Participants were asked to rate 

on a 10-point scale, from 1 (never) to 10 (always), the frequency of each statement. Cronbach’s α 

in the present study was 0.84 (self-compassion), 0.78 (giving compassion to others), and 0.84 

(receiving compassion from others).  

2.2.6 Prenatal Psychological Adjustment 

Prenatal psychological adjustment was measured by the Depression, Anxiety, Stress Scales – 21 

(DASS-21) [68]. The DASS-21 is a 21-item measure of depression, anxiety, and stress in adults. 

Participants were asked to rate on a 4-point scale, from 0 (never) to 3 (almost always), how much 

each statement applied to them over the last week. Cronbach’s α in the present study was 0.84 

(depression), 0.68 (anxiety), and 0.82 (stress). 

2.2.7 Emotional Availability – Self Report (EA-SR) 

EA-SR at 3- and 6-months postpartum was measured by the Emotional Availability – Self Report 

(EA-SR) [10]. The EA-SR is a 36-item measure of parent’s perception of the emotional availability 

between themselves and their baby. Participants were asked to rate on a 5-point scale, from 1 (not 

agree at all) to 5 (totally agree), the perceived EA within their relationship with baby. The EA-SR 

have adequate reliability and validity [5, 6, 69, 70]. The EA-SR subscales are associated with the EA 

Scales [5]. Cronbach’s α was 0.66 (self-reported mutual attunement), 0.77 (self-reported affect 

quality), 0.80 (self-reported child involvement) 0.86 (self-reported maternal intrusiveness), and 0.71 

(self-reported maternal hostility) in the present study.  

2.3 Statistical Analyses 

All analyses were conducted using the Statistical Package for Social Sciences (SPSS) version 26 

with the significance level of .05. Missing data, assumptions (normality, linearity, homoscedasticity, 

and multicollinearity), and descriptive statistics will be examined prior to conducting statistical tests 

[71]. Bivariate correlations between the prenatal variables (adult attachment pattern, internal 

shame, external shame, psychological flexibility, compassion, and psychological adjustment) and 

postpartum variables at Time 2 (3-months) and Time 3 (6-months) were assessed. Based on previous 

research [72, 73], mean maternal age was included at Step 1 in the regression analysis (enter 

method), exploring postpartum self-reported emotional availability, as a control variable. Adult 

attachment was added at Step 2, shame at Step 3, psychological flexibility and compassion at Step 

4, and prenatal psychological adjustment at Step 5, after researching previous studies in parental 

psychological adjustment [3, 29, 47]. Hierarchical multiple regressions were used to determine the 

unique contribution of the prenatal predictor variables to EA at 3-months and 6-months.  
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3. Results 

Little’s Missing Completely at Random (MCAR) test was non-significant. There were no significant 

outliers (non-significant Mahalanobis distance test). The means and standard deviations for all the 

measures are shown in Table 2. The data met assumptions of normality, linearity, homoscedasticity, 

and multicollinearity (VIF ≤ 10, Tolerance ≥ 0.1). Although the demographic variables were explored 

– infant’s age, relationship status, SES, education status, location, birth variables, infant variables – 

only maternal age was included in the regression as it was significantly associated with the EA-SR 

variables. T-tests/chi-square tests were used to compare the groups at the three time points 

(pregnancy, 3 months-postpartum, 6-months postpartum) to assess for the effects of attrition. No 

significant differences were found. 
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Table 2 Descriptive statistics for the measures at pregnancy (n = 133), and 3-months (n = 63) and 6-months (n = 40) postpartum. 

Variables 
Pregnancy (n = 133) 3 months (n = 63) 6 months (n = 40) Change  
M SD M SD M SD F p 

Adult attachment         
 Avoidance (AVOID) 54.99 20.27 51.45 21.97 53.42 23.93 0.59 0.55 
 Anxiety (ANX) 53.67 20.52 49.87 20.37 54.94 26.07 0.89 0.41 
Shame         
 Internal shame (IS) 52.96 18.32 51.13 18.60 34.90 13.60 16.41*** <0.00 
 External shame (ES) 35.53 14.09 33.22 12.94 24.30 8.92 11.39*** <0.00 
Psychological flexibility (PF) 37.16 8.80 38.33 9.00 36.93 8.36 0.46 0.63 
Compassion         
 Self-compassion (SC) 68.23 13.76 68.28 13.06 66.50 13.63 0.26 0.77 
 Giving compassion (CTO) 70.46 14.30 74.20 13.36 72.68 11.10 1.73 0.18 
 Receiving compassion (CFO) 62.58 17.63 64.79 18.21 62.01 18.37 0.41 0.66 
Psychological adjustment         
 Depression (D) 10.32 3.47 10.20 3.87 12.06 5.07 3.43* 0.03 
 Anxiety (A) 9.92 2.94 9.34 2.91 11.00 4.49 3.25* 0.04 
 Stress (S) 13.89 4.18 14.99 5.03 16.60 5.93 5.25** <0.00 
Emotional availability          
 Mutual attunement (MA) - - 40.44 4.64 40.10 5.47 0.34 0.74 
 Child involvement (CI) - - 39.18 5.35 39.32 4.78 -0.13 0.89 
 Affect quality (AQ) - - 23.52 1.62 23.20 1.84 0.92 0.45 
 Intrusiveness (INT) - - 18.58 3.56 17.77 3.49 1.14 0.27 
 Hostility (H) - - 8.79 3.23 10.60 4.69 -2.08* 0.04 

Note. * p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. 
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One-way ANOVA results showed significant decreases for shame (internal, external) and 

psychological adjustment (more depression, anxiety, and stress) across the time points. Post-hoc 

analyses (Bonferroni adjusted p-value of 0.01) showed prenatal shame (internal and external) was 

significantly reduced at 6-months postpartum (internal shame, p ≤ 0.001; external shame, p ≤ 0.001). 

Although psychological symptoms increased from the prenatal to 6-months postpartum mark, only 

the increase in stress was significant (depression, p = 0.04; anxiety, p = 0.20; stress, p ≤ 0.001). 

Mothers’ self-reported hostility significantly increased from 3- to 6-months postpartum (p = 0.04). 

Lower prenatal attachment insecurity (avoidance and anxiety), less internal shame, less internal 

shame, and less depression were associated with more self-reported child involvement at 3-months 

postpartum (Table 3). These relationships were retained at 6-months postpartum (Table 4). Lower 

attachment avoidance was related to better self-reported mutual attunement, better affect quality, 

and less hostility at 6-months postpartum. 
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Table 3 Correlations between variables at T1 (pregnancy) and T2 (3-months postpartum), n = 63. 

Prenatal 
Postpartum (3 months), n = 63 

AVOID ANX IS ES PF SC CTO CFO D A S MA CI AQ INT H 

AVOID 
0.78 
*** 

0.16 
0.40 
*** 

0.33 
** 

-0.23 
-0.47 
*** 

-0.40 
*** 

-0.40 
*** 

0.34 
** 

0.13 0.08 
-0.30 
* 

-0.45 
*** 

-0.32 
* 

-0.17 
0.40 
*** 

ANX 0.30 
0.71 
*** 

0.46 
*** 

0.41 
*** 

-0.50 
*** 

-0.22 -0.03 -0.22 
0.30 
* 

0.27 
* 

0.24 -0.24 
-0.25 
* 

-0.25 
* 

-0.06 0.19 

IS 
0.46 
*** 

0.45 
*** 

0.63 
*** 

0.83 
*** 

-0.73 
*** 

-0.38 
*** 

-0.30 
*** 

-0.47 
*** 

0.62 
*** 

0.43 
*** 

0.45 
*** 

-0.48 
*** 

-0.35 
** 

-0.28 
* 

-0.18 
0.43 
*** 

ES 
0.40 
** 

0.42 
*** 

0.62 
*** 

0.52 
*** 

-0.38 
** 

-0.22 0.01 
-0.30 
* 

0.42 
*** 

0.25 
* 

0.24 
-0.47 
*** 

-0.08 
-0.28 
* 

-0.11 
0.31 
* 

PF 
-0.38 
** 

-0.31 
* 

-0.41 
*** 

-0.40 
*** 

0.42 
*** 

0.27 
* 

0.10 0.23 
-0.32 
** 

-0.15 -0.21 
-0.27 
* 

0.26 
* 

0.21 0.07 -0.16 

SC -0.21 -0.14 
-0.25 
* 

-0.22 0.18 
0.50 
*** 

0.34 
** 

0.22 -0.19 -0.15 -0.24 0.21 
0.46 
*** 

0.40 
*** 

-0.05 
-0.30 
* 

CTO -0.20 0.08 -0.15 -0.19 0.09 
0.44 
*** 

0.50 
*** 

0.07 -0.10 -0.02 -0.08 0.24 
0.27 
* 

0.40 
*** 

-0.03 
-0.28 
* 

CFO 
-0.38 
** 

-0.08 
-0.29 
* 

-0.20 0.02 
0.30 
* 

0.22 
0.43 
*** 

-0.22 0.15 -0.17 
0.30 
* 

0.29 
* 

0.30 
* 

0.06 
-0.26 
* 

D 
0.31 
* 

0.12 
0.26 
* 

0.24 -0.21 
-0.37 
** 

-0.22 -0.24 
0.31 
* 

0.02 0.13 
-0.31 
* 

-0.47 
*** 

-0.40 
*** 

-0.19 0.16 

A 0.21 0.10 0.08 0.24 -0.20 
-0.30 
* 

-0.27 
* 

-0.11 0.16 0.05 0.03 
-0.28 
* 

-0.26 
* 

-0.14 -0.03 
0.36 
** 

S 0.24 0.22 0.21 0.14 
-0.28 
* 

-0.06 0.02 -0.11 0.23 0.04 0.21 -0.13 -0.03 -0.10 0.07 0.05 

Note. * p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. 
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Table 4 Correlations between variables at T1 (pregnancy) and T3 (6-months postpartum), n = 40. 

Prenatal 
Postpartum (6 months), n = 40 

AVOID ANX IS ES PF SC CTO CFO D A S MA CI AQ INT H 

AVOID 
0.88 
*** 

0.19 
0.52 
*** 

0.53 
*** 

-0.42 
** 

-0.45 
** 

-0.33 
* 

-0.46 
** 

0.50 
*** 

0.16 
0.37 
** 

-0.22 
-0.46 
** 

-0.18 -0.01 0.30 

ANX 
0.38 
* 

0.66 
*** 

0.51 
*** 

0.48 
** 

-0.50 
*** 

-0.36 
* 

-0.25 
-0.37 
* 

0.38 
* 

0.35 
* 

0.54 
*** 

-0.20 
-0.36 
* 

-0.12 0.02 0.14 

IS 
0.67 
*** 

0.60 
*** 

0.74 
*** 

0.77 
*** 

-0.70 
*** 

-0.57 
*** 

-0.27 
-0.33 
* 

0.61 
*** 

0.57 
*** 

0.55 
*** 

-0.48 
*** 

-0.54 
*** 

-0.34 
* 

0.09 
0.43 
** 

ES 
0.57 
*** 

0.66 
*** 

0.71 
*** 

0.77 
*** 

-0.58 
*** 

-0.51 
*** 

0.29 
-0.33 
* 

0.68 
*** 

0.65 
*** 

0.58 
*** 

-0.49 
*** 

-0.42 
*** 

-0.34 
* 

0.17 
0.40 
* 

PF 
-0.55 
*** 

-0.42 
** 

-0.58 
*** 

-0.56 
*** 

0.63 
*** 

0.51 
*** 

0.19 
0.35 
* 

-0.36 
* 

0.33 
* 

-0.35 
* 

0.23 
0.46 
** 

0.21 -0.11 -0.08 

SC 
-0.42 
*** 

-0.09 
-0.44 
** 

-0.31 
0.51 
*** 

0.69 
*** 

0.28 
0.49 
*** 

-0.19 -0.13 -0.28 0.21 
0.43 
** 

0.33 
* 

0.10 -0.27 

CTO -0.29 0.05 -0.06 -0.18 0.15 
0.44 
** 

0.40 
** 

0.25 -0.18 -0.16 -0.09 0.28 
0.35 
* 

0.41 
** 

-0.02 
-0.40 
** 

CFO 
-0.54 
*** 

-0.15 
-0.35 
* 

-0.43 
** 

0.39 
* 

0.58 
*** 

0.44 
** 

0.66 
*** 

-0.30 -0.27 
-0.31 
* 

0.20 
-0.52 
*** 

0.27 0.17 
-0.34 
* 

D 
0.46 
** 

0.20 
0.38 
* 

0.25 
-0.43 
** 

-0.48 
** 

-0.09 
-0.40 
* 

0.12 0.09 0.13 0.04 
-0.61 
*** 

-0.11 -0.11 -0.06 

A 0.30 0.26 0.31 0.27 
-0.33 
* 

-0.44 
** 

-0.25 -0.25 0.21 0.19 0.25 -0.17 
-0.33 
* 

0.03 0.12 0.02 

S 
0.36 
* 

0.27 
0.31 
* 

0.16 
-0.32 
* 

-0.29 0.02 -0.11 0.19 -0.03 0.31 0.02 -0.30 0.07 0.07 -0.17 

Note. * p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. 
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At 3-months postpartum, five 5-step hierarchical regression models were conducted for EA-SR 

(Table 5). Maternal attachment (Step 2) was significantly associated with self-reported mutual 

attunement, child involvement, affect quality and hostility. Introducing shame (internal, external) 

at Step 3 explained a significant amount of additional variance in self-reported mutual attunement, 

child involvement, and hostility. Adding psychological flexibility and compassion (self, giving, 

receiving) at Step 4 explained significant further variance in self-reported affect quality and hostility. 

The final model (with prenatal psychological adjustment at Step 5) significantly explained 74% in 

self-reported child involvement, 41% in self-reported maternal hostility, 41% in self-reported affect 

quality, and 33% in self-reported mutual attunement. Although the final model explained 16% of 

the variance in self-reported intrusiveness, it was not significant. More prenatal attachment 

avoidance was associated with less self-reported child involvement (p = 0.04) at 3-months 

postpartum. More prenatal attachment anxiety with less self-reported affect quality (p = 0.04) at 3-

months. Higher prenatal internal shame was related to less self-reported child involvement (p = 

0.04), and more self-reported hostility (p = 0.03). More capacity to give compassion was associated 

with better self-reported affect quality (p = 0.01). More depression related to less self-reported child 

involvement (p = 0.01) and worse self-reported affect quality (p = 0.01).  

Table 5 Hierarchical multiple regression results for postpartum emotional availability at 

3 months (Time 2) from prenatal variables (Time 1), n = 63. 

 
B  
[LL, UL] 

β P R² 

Mutual attunement      

 Step 1     
  Mean maternal age 0.09 [-0.23, 0.41] 0.07 0.59  
 R = 0.07, F (1, 62) = 0.30  0.01 
 Step 2     
  Mean maternal age 0.03 [-0.28, 0.34] 0.03 0.83  
  Attachment avoidance -0.06 [-0.12, 0.00] -0.25 0.06  
  Attachment anxiety -0.04 [-0.11, 0.03] -0.16 0.24  

 
R = 0.34, F (3, 60) = 2.57 
ΔR² = 0.11, F change = 3.69* 

0.11 

 Step 3     
  Mean maternal age 0.08 [-0.22, 0.37] 0.06 0.61  
  Attachment avoidance  -0.00 [-0.08, 0.07] -0.01 0.98  
  Attachment anxiety  0.03 [-0.06, 0.11] 0.11  0.51  
  Internal shame  -0.07 [-0.24, 0.09] -0.24 0.38  
  External shame  -0.11 [-0.27, 0.04] -0.32 0.15  

 
R = 0.49, F (5, 58) = 3.61** 
ΔR² = 0.12, F change = 4.69* 

0.24** 

 Step 4     
  Mean maternal age 0.09 [-0.22, 0.39] 0.07 0.57  
  Attachment avoidance  0.01 [-0.07, 0.10] 0.06 0.74  
  Attachment anxiety  0.01 [-0.08, 0.11] 0.05 0.89  
  Internal shame  -0.06 [-0.23, 0.11] -0.19 0.50  
  External shame  -0.13 [-0.29, 0.04] -0.36 0.12  
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  Psychological flexibility  -0.04 [-0.23, 0.16] -0.07 0.70  
  Self-compassion  0.01 [-0.11, 0.12] 0.02 0.92  
  Giving compassion  0.06 [-0.05, 0.17] 0.18 0.26  
  Receiving compassion  0.02 [-0.07, 0.12] 0.07 0.65  

   
R = 0.53, F (9, 54) = 2.31* 
ΔR² = 0.04, F change = 0.77 

0.28* 

 Step 5     
  Mean maternal age 0.06 [-0.25, 0.37] 0.05 0.70  
  Attachment avoidance 0.03 [-0.06, 0.37] 0.12 0.49  
  Attachment anxiety  0.02 [-0.08, 0.11] 0.06 0.74  
  Internal shame  -0.05 [-0.22, 0.12] -0.17 0.56  
  External shame  -0.16 [-0.32, 0.01] -0.44 0.06  
  Psychological flexibility  -0.05 [-0.25, 0.16] -0.09 0.63  
  Self-compassion  0.00 [-0.12, 0.12] 0.00 0.98  
  Giving compassion  0.05 [-0.07, 0.16] 0.13 0.41  
  Receiving compassion  0.01 [-0.10, 0.12] 0.03 0.85  
  Depression -0.20 [-0.73, 0.32] -0.14 0.44  
  Anxiety -0.46 [-1.06, 0.14] -0.23 0.13  
  Stress 0.23 [-0.17, 0.62] 0.19 0.26  

   
R = 0.58, F (12,51) = 2.10* 
ΔR² = 0.05, F change = 1.34 

0.33* 

Child involvement      

 Step 1     
  Mean maternal age -0.06 [-0.41, 0.29] -0.04 0.74  
 R = 0.04, F (1, 62) = 0.11  0.01 
 Step 2     
  Mean maternal age -0.13 [-0.45, 0.19] -0.09 0.41  
  Attachment avoidance -0.11 [-0.17, -0.05] -0.42 ≤0.001***  
  Attachment anxiety -0.03 [-0.10, 0.04] -0.12 0.35  

 
R = 0.47, F (3, 60) = 5.78** 
ΔR² = 0.22, F change = 8.60*** 

0.22** 

 Step 3     
  Mean maternal age -0.12 [-0.42, 0.17] -0.09 0.41  
  Attachment avoidance  -0.10 [-0.18, -0.03] -0.39 0.01**  
  Attachment anxiety  -0.03 [-0.11, 0.06] -0.09 0.53  
  Internal shame  -0.21 [-0.38, -0.05] -0.65 0.01**  
  External shame  0.29 [0.13, 0.44] 0.72 ≤0.001***  

 
R = 0.61, F (5, 58) = 6.77*** 
ΔR² = 0.15, F change = 6.64** 

0.37*** 

 Step 4     
  Mean maternal age -0.14 [-0.43, 0.16] -0.10 0.36  
  Attachment avoidance  -0.10 [-0.17, -0.01] -0.35 0.02*  
  Attachment anxiety  -0.02 [-0.11, 0.08] -0.06 0.70  
  Internal shame  -0.18 [-0.35, -0.02] -0.56 0.03*  
  External shame  0.25 [0.09, 0.40] 0.62 0.01**  
  Psychological flexibility  -0.03 [-0.22, 0.16] -0.33 0.75  
  Self-compassion  0.13 [0.02, 0.24] 0.31 0.02*  
  Giving compassion  -0.01 [-0.11, 0.10] -0.02 0.88  



OBM Integrative and Complementary Medicine 2022; 7(3), doi:10.21926/obm.icm.2203028 
 

Page 15/30 

  Receiving compassion  -0.01 [-0.10, 0.09] -0.02 0.88  

   
R = 0.67, F (9, 54) = 4.76*** 
ΔR² = 0.07, F change = 1.78 

0.44*** 

 Step 5     
  Mean maternal age -0.19 [-0.47, 0.09] -0.14 0.17  
  Attachment avoidance 0.03 [-0.06, 0.37] -0.32 0.04*  
  Attachment anxiety  0.02 [-0.08, 0.11] -0.11 0.48  
  Internal shame  -0.05 [-0.22, 0.12] -0.50 0.04*  
  External shame  -0.16 [-0.32, 0.01] 0.52 0.01**  
  Psychological flexibility  -0.05 [-0.25, 0.16] -0.04 0.79  
  Self-compassion  0.00 [-0.12, 0.12] 0.24 0.06  
  Giving compassion  0.05 [-0.07, 0.16] 0.04 0.76  
  Receiving compassion  0.01 [-0.10, 0.12] -0.22 0.13  
  Depression -0.20 [-0.73, 0.32] -0.42 0.01**  
  Anxiety -0.46 [-1.06, 0.14] -0.02 0.86  
  Stress 0.23 [-0.17, 0.62] 0.39 0.01**  

   
R = 0.74, F (12,51) = 5.22*** 
ΔR² = 0.11, F change = 4.13 

0.74*** 

Affect quality      

 Step 1     
  Mean maternal age -0.01 [-0.11, 0.10] -0.02 0.88  
 R = 0.02, F (1, 62) = 0.03  0.01 
 Step 2     
  Mean maternal age -0.03 [-0.13, 0.07] -0.07 0.60  
  Attachment avoidance -0.02 [-0.04, -0.01] -0.27 0.04*  
  Attachment anxiety -0.01 [-0.04, 0.01] -0.17 0.21  

 
R = 0.36, F (3, 60) = 2.97* 
ΔR² = 0.13, F change = 4.44* 

0.13* 

 Step 3     
  Mean maternal age -0.03 [-13, 0.08] -0.07 0.59  
  Attachment avoidance  -0.02 [-0.05, 0.01] -0.29 0.08  
  Attachment anxiety  -0.02 [-0.05, 0.01] -0.18 0.28  
  Internal shame  0.02 [-0.04, 0.08] 0.19 0.53  
  External shame  -0.02 [-0.08, 0.03] -0.19 0.43  

 
R = 0.37, F (5, 58) = 1.87 
ΔR² = 0.01, F change = 0.33 

0.14 

 Step 4     
  Mean maternal age -0.03 [-0.13, 0.07] -0.08 0.50  
  Attachment avoidance  -0.02 [-0.05, 0.01] -0.25 0.15  
  Attachment anxiety  -0.03 [-0.06, 0.01] -0.32 0.09  
  Internal shame  0.03 [-0.09, 0.01] 0.35 0.22  
  External shame  -0.04 [-0.09, 0.01] -0.35 0.12  
  Psychological flexibility  -0.04 [-0.10, 0.03] -0.20 0.25  
  Self-compassion  0.03 [-0.01, 0.06] 0.21 0.16  
  Giving compassion  0.04 [0.00, 0.08] 0.33 0.03*  
  Receiving compassion  -0.01 [-0.04, 0.02] -0.08 0.60  

   
R = 0.56, F (9, 54) = 2.72* 
ΔR² = 0.17, F change = 3.40* 

0.31* 
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 Step 5     
  Mean maternal age -0.04 [-0.13, 0.06] -0.09 0.42  
  Attachment avoidance -0.02 [-0.04, 0.01] -0.20  0.23  
  Attachment anxiety  -0.03 [-0.06, -0.01] -0.37 0.04*  
  Internal shame  0.04 [-0.01, 0.09] 0.42 0.12  
  External shame  -0.05 [-0.10, 0.00] -0.40 0.07  
  Psychological flexibility  -0.04 [-0.11, 0.02] -0.23 0.19  
  Self-compassion  0.02 [-0.10, 0.05] 0.13 0.36  
  Giving compassion  0.05 [0.02, 0.09] 0.44 0.01**  
  Receiving compassion  -0.03 [-0.06, 0.01] -0.24 0.14  
  Depression -0.23 [-0.40, -0.07] -0.47 0.01**  
  Anxiety 0.10 [-0.09, 0.28] 0.15 0.29  
  Stress 0.08 [-0.05, 0.20] 0.20 0.22  

   
R = 0.64, F (12,51) = 2.95** 
ΔR² = 0.10, F change = 2.82* 

0.41** 

Intrusiveness      

 Step 1     
  Mean maternal age 0.08 [-0.16, 0.32] 0.08 0.52  
 R = 0.08, F (1, 62) = 0.43  0.01 
 Step 2     
  Mean maternal age 0.07 [-0.18, 0.31] 0.07 0.60  
  Attachment avoidance -0.03 [-0.08, 0.02] -0.17 0.22  
  Attachment anxiety 0.01 [-0.05, 0.06] 0.01 0.22  

 
R = 0.19, F (3, 60) = 0.71 
ΔR² = 0.03, F change = 0.85 

0.03 

 Step 3     
  Mean maternal age 0.08 [-0.17, 0.33] 0.08 0.52  
  Attachment avoidance  -0.01 [-0.07, 0.05] -0.05 0.75  
  Attachment anxiety  0.02 [-0.05, 0.09] 0.12 0.50  
  Internal shame  -0.08 [-0.22, 0.08] -0.35 0.26  
  External shame  0.04 [-0.09, 0.17] 0.15 0.54  

 
R = 0.24, F (5, 58) = 0.69 
ΔR² = 0.02, F change = 0.67 

0.06 

 Step 4     
  Mean maternal age 0.08 [-0.19, 0.34] 0.08 0.55  
  Attachment avoidance  -0.01 [-0.09, 0.06] -0.08 0.69  
  Attachment anxiety  0.02 [-0.06, 0.11] 0.11 0.61  
  Internal shame  -0.09 [-0.24, 0.06] -0.41 0.22  
  External shame  0.05 [-0.09, 0.20] 0.20 0.44  
  Psychological flexibility  -0.01 [-0.18, 0.16] -0.02 0.93  
  Self-compassion  -0.04 [-0.14, 0.06] -0.13 0.46  
  Giving compassion  -0.01 [-0.11, 0.08] -0.05 0.79  
  Receiving compassion  0.01 [-0.07, 0.09] 0.05 0.78  

   
R = 0.27, F (9, 54) = 0.48 
ΔR² = 0.02, F change = 0.26 

0.07 

 Step 5     
  Mean maternal age 0.04 [-0.22, 0.31] 0.04 0.75  
  Attachment avoidance -0.02 [-0.09, 0.06] -0.08 0.69  
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  Attachment anxiety  0.01 [-0.07, 0.10] 0.06 0.78  
  Internal shame  -0.08 [-0.23, 0.06] -0.36 0.26  
  External shame  0.03 [-0.11, 0.18] 0.12 0.64  
  Psychological flexibility  0.01 [-0.17, 0.18] 0.02 0.93  
  Self-compassion  -0.06 [-0.16, 0.04] -0.19 0.27  
  Giving compassion  0.01 [-0.09, 0.11] 0.02  0.89  
  Receiving compassion  -0.03 [-0.13, 0.06] -0.14 0.46  
  Depression -0.40 [-0.85, 0.06] -0.34 0.08  
  Anxiety 0.07 [-0.44, 0.58] 0.05 0.78  
  Stress 0.32 [-0.02, 0.66] 0.35 0.07  

   
R = 0.40, F (12,51) = 0.78 
ΔR² = 0.08, F change = 1.65 

0.16 

Hostility      

 Step 1     
  Mean maternal age -0.05 [-0.27, 0.17] -0.06 0.64  
 R = 0.06, F (1, 62) = 0.21  0.01 
 Step 2     
  Mean maternal age -0.02 [-0.22, 0.19] -0.02 0.88  
  Attachment avoidance 0.06 [0.02, 0.10] 0.37 0.01**  
  Attachment anxiety 0.01 [-0.04, 0.05] 0.06 0.66  

 
R = 0.40, F (3, 60) = 3.78* 
ΔR² = 0.16, F change = 5.55** 

0.16* 

 Step 3     
  Mean maternal age -0.04 [-0.22, 0.17] -0.05 0.67  
  Attachment avoidance  0.02 [-0.03, 0.07] 0.15 0.34  
  Attachment anxiety  -0.03 [-0.09, 0.02] -0.18 0.26  
  Internal shame  0.13 [0.02, 0.24] 0.64 0.03*  
  External shame  -0.05 [-0.16, 0.05] -0.21 0.33  

 
R = 0.49, F (5, 58) = 3.63** 
ΔR² = 0.08, F change = 3.03 

0.24** 

 Step 4     
  Mean maternal age -0.02 [-0.22, 0.19] -0.02 0.86  
  Attachment avoidance  0.03 [-0.03, 0.06] 0.16 0.35  
  Attachment anxiety  -0.01 [-0.08, 0.05] -0.06 0.75  
  Internal shame  0.11 [0.01, 0.23] 0.57 0.05*  
  External shame  -0.03 [-0.14, 0.08] -0.11 0.62  
  Psychological flexibility  0.09 [-0.04, 0.22] 0.24 0.17  
  Self-compassion  -0.03 [-0.11, 0.05] -0.12  0.43  
  Giving compassion  -0.04 -0.11, 0.04] -0.15 0.32  
  Receiving compassion  0.01 [-0.06, 0.07] 0.03 0.83  

   
R = 0.54, F (9, 54) = 2.52* 
ΔR² = 0.06, F change = 1.10 

0.30* 

 Step 5     
  Mean maternal age 0.01 [-0.19, 0.21] 0.01 0.92  
  Attachment avoidance 0.02 [-0.03, 0.08] 0.15 0.39  
  Attachment anxiety  -0.02 [-0.08, 0.04] -0.10 0.56  
  Internal shame  0.12 [0.01, 0.23] 0.61 0.03*  
  External shame  -0.01 [-0.12, 0.09] -0.04 0.85  
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  Psychological flexibility  0.07 [-0.06, 0.20] 0.19 0.26  
  Self-compassion  -0.04 [-0.12, 0.03] -0.16 0.26  
  Giving compassion  -0.01 [-0.08, 0.07] -0.03 0.87  
  Receiving compassion  -0.01 [-0.07, 0.07] -0.01 0.96  
  Depression -0.24 [-0.57, 0.09] -0.24 0.16  
  Anxiety 0.52 [0.14, 0.90] 0.38 0.01**  
  Stress -0.15 [-0.40, 0.10] -0.19 0.24  

   
R = 0.64, F (12,51) = 2.91** 
ΔR² = 0.11, F change = 3.17* 

0.41** 

Note. * p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001, ª p < 0.06 (approaching significance). 

At 6-months postpartum, five 5-step hierarchical regression models were conducted for EA-SR 

(Table 6). The final model (with prenatal psychological adjustment at Step 5) significantly explained 

62% in self-reported hostility, 53% in self-reported child involvement, and 52% in self-reported 

mutual attunement. The model explained 37% in self-reported affect quality and 18% in self-

reported intrusiveness but it was not significant. More prenatal giving compassion was associated 

with better self-reported affect quality (p = 0.05) and less self-reported hostility (p = 0.02) at 6-

months postpartum.  

Table 6 Hierarchical multiple regression results for postpartum emotional availability at 

6 months (Time 3) from prenatal variables (Time 1), n = 40. 

 
B  
[LL, UL] 

β p R² 

Mutual attunement      

 Step 1     
  Mean maternal age 0.21 [-0.18, 0.60] 0.18 0.28  
 R = 0.18, F (1, 38) = 1.23  0.03 
 Step 2     
  Mean maternal age 0.18 [-0.22, 0.57] 0.15 0.37  
  Attachment avoidance -0.04 [-0.13, 0.06] -0.14 0.43  
  Attachment anxiety -0.04 [-0.13, 0.06] -0.14 0.45  

 
R = 0.29, F (3, 36) = 1.01 
ΔR² = 0.05, F change = 1.04 

0.08 

 Step 3     
  Mean maternal age 0.13 [-0.23, 0.49] 0.11 0.46  
  Attachment avoidance  0.04 [-0.06, 0.15] 0.16 0.40  
  Attachment anxiety  0.03 [-0.06, 0.13] 0.13 0.49  
  Internal shame  -0.11 [-0.33, 0.12] -0.36 0.34  
  External shame  -0.12 [-0.38, 0.14] -0.32 0.34  

 
R = 0.54, F (5, 34) = 2.74* 
ΔR² = 0.20, F change = 4.86* 

0.29* 

 Step 4     
  Mean maternal age 0.15 [-0.22, 0.52] 0.13 0.41  
  Attachment avoidance  0.04 [-0.08, 0.16] 0.14 0.53  
  Attachment anxiety  -0.03 [-0.15, 0.10] -0.10 0.67  
  Internal shame  -0.10 [-0.34, 0.14] -0.34 0.38  
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  External shame  -0.13 [-0.40, 0.14] -0.34 0.33  
  Psychological flexibility  -0.11 [-0.41, 0.19] -0.20 0.44  
  Self-compassion  -0.02 [-0.17, 0.14] -0.22  0.83  
  Giving compassion  0.11 [-0.05, 0.26] 0.28 0.17  
  Receiving compassion  -0.04 [-0.19, 0.12] -0.11 0.64  

   
R = 0.59, F (9, 30) = 1.75 
ΔR² = 0.06, F change = 0.64 

0.34 

 Step 5     
  Mean maternal age 0.01 [-0.36, 0.38] 0.01 0.96  
  Attachment avoidance -0.03 [-0.15, 0.10] -0.11 0.63  
  Attachment anxiety  -0.05 [-0.17, 0.07] -0.20 0.40  
  Internal shame  -0.22 [-0.45, 0.01] -0.73 0.06  
  External shame  -0.01 [-0.27, 0.24] -0.03 0.94  
  Psychological flexibility  0.02 [-0.27, 0.30] 0.03 0.90  
  Self-compassion  0.05 [-0.10, 0.19] 0.13 0.53  
  Giving compassion  0.10 [-0.05, 0.24] 0.25 0.18  
  Receiving compassion  -0.13 [-0.31, 0.06] -0.37 0.18  
  Depression 0.74 [-0.06, 1.54] 0.44 0.07  
  Anxiety -0.41 [-0.20, 1.25] -0.22 0.30  
  Stress 0.53 [-0.20, 1.25] 0.47 0.15  

   
R = 0.72, F (12, 27) = 2.48* 
ΔR² = 0.18, F change = 3.41* 

0.52* 

Child involvement      

 Step 1     
  Mean maternal age 0.18 [-0.18, 0.54] 0.16 0.32  
 R = 0.16, F (1, 38) = 1.03  0.03 
 Step 2     
  Mean maternal age 0.11 [-0.23, 0.44] 0.10 0.52  
  Attachment avoidance -0.09 [-0.17, -0.01] -0.36 0.03*  
  Attachment anxiety -0.05 [-0.13, 0.03] -0.20 0.21  

 
R = 0.50, F (3, 36) = 4.01* 
ΔR² = 0.22, F change = 5.38** 

0.25* 

 Step 3     
  Mean maternal age 0.07 [-0.26, 0.40] 0.06 0.67  
  Attachment avoidance  -0.04 [-0.13, 0.05] -0.17 0.38  
  Attachment anxiety  -0.02 [-0.10, 0.07] -0.08 0.67  
  Internal shame  -0.18 [-0.39, 0.02] -0.08 0.07  
  External shame  0.11 [-0.13, 0.35] 0.31 0.35  

 
R = 0.58, F (5, 34) = 3.41* 
ΔR² = 0.08, F change = 2.13 

0.33 

 Step 4     
  Mean maternal age 0.10 [-0.22, 0.41] 0.09 0.54  
  Attachment avoidance  0.00 [-0.10, 0.11] 0.02 0.93  
  Attachment anxiety  -0.02 [-0.13, 0.08] -0.10 0.66  
  Internal shame  -0.12 [-0.32, 0.09] -0.41 0.26  
  External shame  0.11 [-0.12, 0.33] 0.29 0.36  
  Psychological flexibility  0.12 [-0.14, 0.38] 0.22 0.35  
  Self-compassion  -0.01 [-0.14, 0.13] 0.22 0.35  
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  Giving compassion  0.08 [-0.05, 0.21] 0.23 0.23  
  Receiving compassion  0.08 [-0.05, 0.22] 0.27 0.22  

   
R = 0.67, F (9, 30) = 2.67* 
ΔR² = 0.11, F change = 1.52 

0.45* 

 Step 5     
  Mean maternal age 0.09 [-0.25, 0.44] 0.08 0.58  
  Attachment avoidance 0.02 [-0.09, 0.14] 0.09 0.69  
  Attachment anxiety  -0.02 [-0.13, 0.09] -0.09 0.70  
  Internal shame  -0.07 [-0.28, 0.15] -0.24 0.53  
  External shame  0.06 [-0.18, 0.29] 0.16 0.62  
  Psychological flexibility  0.05 [-0.22, 0.31] 0.09 0.72  
  Self-compassion  -0.05 [-0.18, 0.09] -0.15 0.48  
  Giving compassion  0.09 [-0.04, 0.22] 0.26 0.17  
  Receiving compassion  0.08 [-0.10, 0.26] 0.26 0.36  
  Depression -0.72 [-1.46, 0.03] -0.46 0.06  
  Anxiety -0.07 [-0.80, 0.66] -0.04 0.84  
  Stress 0.09 [-0.57, 0.77] 0.09 0.78  

   
R = 0.73, F (12, 27) = 2.51* 
ΔR² = 0.08, F change = 1.52 

53* 

Affect quality      

 Step 1     
  Mean maternal age 0.05 [-0.09, 0.19] 0.11 0.49  
 R = 0.11, F (1, 38) = 0.50  0.01 
 Step 2     
  Mean maternal age 0.04 [-0.11, 0.18] 0.09 0.60  
  Attachment avoidance -0.01 [-0.05, 0.02] -0.15 0.43  
  Attachment anxiety -0.01 [-0.04, 0.03] -0.06 0.76  

 
R = 0.21, F (3, 36) = 0.54 
ΔR² = 0.03, F change = 0.57 

0.04 

 Step 3     
  Mean maternal age 0.03 [-0.11, 0.17] 0.06 0.71  
  Attachment avoidance  0.01 [-0.03, 0.05] 0.07 0.74  
  Attachment anxiety  0.01 [-0.03, 0.05] 0.13 0.52  
  Internal shame  -0.03 [-0.12, 0.06] -0.29 0.48  
  External shame  -0.03 [-0.13, 0.08] -0.19 0.61  

 
R = 0.38, F (5, 34) = 1.12 
ΔR² = 0.10, F change = 1.94 

0.14 

 Step 4     
  Mean maternal age 0.04 [-0.10, 0.18] 0.09 0.57  
  Attachment avoidance  0.01 [-0.03, 0.06] 0.15 0.52  
  Attachment anxiety  -0.01 [-0.05, 0.04] -0.06 0.82  
  Internal shame  -0.01 [-0.10, 0.08] -0.11 0.79  
  External shame  -0.03 [-0.13, 0.07] -0.20 0.58  
  Psychological flexibility  -0.01 [-0.11, 0.11] -0.01 0.97  
  Self-compassion  0.01 [-0.05, 0.06] 0.05 0.82  
  Giving compassion  0.05 [-0.01, 0.11] 0.37 0.09  
  Receiving compassion  0.01 [-0.06, 0.06] 0.01 0.98  
   R = 0.52, F (9, 30) = 1.21 0.27 
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ΔR² = 0.13, F change = 1.28 
 Step 5     
  Mean maternal age 0.00 [-0.15, 0.15] 0.01 0.96  
  Attachment avoidance -0.01 [-0.06, 0.04] -0.11 0.67  
  Attachment anxiety  -0.02 [-0.07, 0.03] -0.24 0.37  
  Internal shame  -0.02 [-0.12, 0.07] -0.19 0.66  
  External shame  -0.02 [-0.12, 0.09] -0.13 0.74  
  Psychological flexibility  0.04 [-0.08, 0.15] 0.17 0.55  
  Self-compassion  0.02 [-0.04, 0.08] 0.19 0.43  
  Giving compassion  0.06 [0.01, 0.12] 0.44 0.05*  
  Receiving compassion  -0.04 [-0.12, 0.04] -0.35 0.28  
  Depression 0.00 [-0.32, 0.33] 0.00 0.99  
  Anxiety 0.14 [-0.19, 0.45] 0.20 0.39  
  Stress 0.17 [-0.13, 0.47] 0.42 0.26  

   
R = 0.61, F (12, 27) = 1.35 
ΔR² = 0.11, F change = 1.56 

0.37 

Intrusiveness      

 Step 1     
  Mean maternal age 0.08 [-0.18, 0.33] 0.10 0.53  
 R = 0.10, F (1, 38) = 0.40  0.01 
 Step 2     
  Mean maternal age 0.08 [-0.16, 0.34] 0.10 0.55  
  Attachment avoidance -0.01 [-0.06, 0.06] -0.01 0.98  
  Attachment anxiety 0.01 [-0.06, 0.07] 0.03 0.89  

 
R = 0.11, F (3, 36) = 0.13 
ΔR² = 0.01, F change = 0.01 

0.01 

 Step 3     
  Mean maternal age 0.08 [-0.18, 0.35] 0.13 0.54  
  Attachment avoidance  -0.02 [-0.09, 0.06] -0.09 0.68  
  Attachment anxiety  -0.01 [-0.08, 0.06] -0.08 0.69  
  Internal shame  -0.04 [-0.21, 0.12] -0.22 0.61  
  External shame  0.12 [-0.07, 0.31] 0.48 0.22  

 
R = 0.27, F (5, 34) = 0.53 
ΔR² = 0.06, F change = 1.12 

0.07 

 Step 4     
  Mean maternal age 0.08 [-0.19, 0.36] 0.11 0.55  
  Attachment avoidance  -0.01 [-0.09, 0.36] -0.03 0.89  
  Attachment anxiety  -0.01 [-0.10, 0.09] -0.04 0.88  
  Internal shame  -0.04 [-0.21, 0.14] -0.18 0.69  
  External shame  0.11 [-0.09, 0.31] 0.44 0.27  
  Psychological flexibility  -0.04 [-0.26, 0.18] -0.11 0.71  
  Self-compassion  0.03 [-0.09, 0.14] 0.12 0.64  
  Giving compassion  -0.03 [-0.15, 0.08] -0.13 0.57  
  Receiving compassion  0.05 [-0.07, 0.17] 0.23 0.38  

   
R = 0.37, F (9, 30) = 0.52 
ΔR² = 0.06, F change = 0.54 

0.14 

 Step 5     
  Mean maternal age 0.12 [-0.19, 0.44] 0.16 0.42  
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  Attachment avoidance 0.01 [-0.97, 0.12] 0.06 0.85  
  Attachment anxiety  -0.00 [-0.11, 0.10] -0.02 0.94  
  Internal shame  0.01 [-0.19, 0.20] 0.03 0.96  
  External shame  0.07 [-0.15, 0.29] 0.28 0.52  
  Psychological flexibility  -0.08 [-0.32, 0.17] -0.20 0.53  
  Self-compassion  0.01 [-0.11, 0.14] 0.05 0.86  
  Giving compassion  -0.03 [-0.15, 0.10] -0.10 0.67  
  Receiving compassion  0.07 [-0.90, 0.23] 0.32 0.38  
  Depression -0.25 [-0.93, 0.43] -0.23 0.45  
  Anxiety 0.22 [-0.45, 0.88] 0.18 0.51  
  Stress -0.15 [-0.78, 0.47] -0.21 0.63  

   
R = 0.43, F (12, 27) = 0.50 
ΔR² = 0.05, F change = 0.51 

0.18 

Hostility      

 Step 1     
  Mean maternal age -0.31 [-0.63, 0.02] -0.30 0.06  
 R = 0.30, F (1, 38) = 3.72  0.09 
 Step 2     
  Mean maternal age -0.27 [-0.59, 0.06] -0.26 0.10  
  Attachment avoidance -0.27 [-0.02, 0.13] 0.24 0.16  
  Attachment anxiety 0.01 [-0.07, 0.08] 0.03 0.87  

 
R = 0.39, F (3, 36) = 2.17 
ΔR² = 0.06, F change = 1.36 

0.15 

 Step 3     
  Mean maternal age -0.24 [-0.55, 0.08] -0.23 0.14  
  Attachment avoidance  0.01 [-0.08, 0.10] 0.02 0.92  
  Attachment anxiety  -0.03 [-0.12, 0.05] -0.16 0.41  
  Internal shame  0.09 [-0.10, 0.29] 0.36 0.34  
  External shame  0.04 [-0.19, 0.27] 0.12 0.73  

 
R = 0.50, F (5, 34) = 2.29 
ΔR² = 0.10, F change = 2.24 

0.25 

 Step 4     
  Mean maternal age -0.26 [-0.55, 0.03] -0.25 0.08  
  Attachment avoidance  0.01 [-0.08, 0.10] 0.05 0.83  
  Attachment anxiety  0.05 [-0.05, 0.15] 0.24 0.29  
  Internal shame  0.09 [-0.10, 0.28] 0.35 0.34  
  External shame  0.06 [-0.16, 0.27] 0.17 0.60  
  Psychological flexibility  0.24 [0.00, 0.48] 0.49 0.05*  
  Self-compassion  0.00 [-0.12, 0.12] 0.00 0.99  
  Giving compassion  -0.12 [-0.24, 0.00] -0.38 0.05*  
  Receiving compassion  0.01 [-0.11, 0.14] 0.05 0.83  

   
R = 0.66, F (9, 30) = 2.57* 
ΔR² = 0.18, F change = 2.45 

0.44* 

 Step 5     
  Mean maternal age -0.13 [-0.42, 0.15] -0.13 0.34  
  Attachment avoidance 0.08 [-0.01, 0.18] 0.36 0.09  
  Attachment anxiety  0.09 [-0.00, 0.18] 0.40 0.06  
  Internal shame  0.17 [-0.00, 0.35] 0.67 0.05  
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  External shame  -0.03 [-0.23, 0.16] -0.09 0.75  
  Psychological flexibility  0.11 [-0.11, 0.33] 0.23 0.30  
  Self-compassion  -0.06 [-0.17, 0.05] -0.21 0.27  
  Giving compassion  -0.13 [-0.23, -0.02] -0.39 0.02*  
  Receiving compassion  0.12 [-0.03, 0.25] 0.41 0.11  
  Depression -0.51 [-1.12, 0.10] -0.40 0.10  
  Anxiety 0.05 [-0.55, 0.64] 0.03 0.87  
  Stress -0.50 [-1.06, 0.05] -0.53 0.08  

   
R = 0.79, F (12, 27) = 3.68* 
ΔR² = 0.19, F change = 4.23* 

0.62* 

Note. * p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001, ª p < 0.06 (approaching significance). 

4. Discussion 

The aim of this study was to deepen understanding of the relationships between prenatal 

variables and self-reported emotional availability. Consistent with previous research on 

observational EA [28, 74-77], more self-reported EA was related to more adult security and better 

psychological adjustment (less anxiety, depression, and stress). More prenatal attachment 

avoidance was related to more self-reported hostility with baby at 6-months postpartum. More 

prenatal internal shame was uniquely related to more hostility at 6-months, as well as reduced 

attunement at 6-months postpartum. More prenatal depression was related to less self-reported 

child involvement at 6-months. Even though previous research that shows attachment avoidance, 

postpartum depression [78, 79], and shame [29] are associated with less optimally responsive 

parenting, this study extends previous research by showing that the relationships exist prenatally.  

One unusual finding was observed in the data. More prenatal external shame and more prenatal 

stress correlated with more self-reported child involvement at 3-months postpartum. Previous 

research shows more external shame is related to more psychological symptoms in adults [25, 65, 

80], and more perinatal stress is correlated with poorer postpartum psychological adjustment and 

suboptimal relationship with baby [16-18]. It may be that more prenatal stress may propel a 

pregnant woman to be more aware of her pregnancy, her current support networks, and who she 

can turn to help her cope when the baby is born. As the focus of external shame is on the other – 

whereas internal shame is on the self – pregnant women with more external shame may be focused 

on displaying desirable qualities to source support for her now, and for when her baby is born [39, 

81, 82]. As the pregnant women is focused on other people, she may turn this externally focused 

attention towards her baby who, in turn, responds to the mother displaying enjoyment in the 

interaction [10, 69]. At 6-months postpartum, mothers who already gathered their social support in 

pregnancy may be adjusting better to becoming a mother at 6-months and feel less hostile towards 

baby. As nearly half of the participants were first-time mothers (43.6%), future research exploring 

these relationships with a larger sample size of mothers (first/second/third/fourth) may provide 

further understanding of these relationships.  

4.1 Limitations  

The findings need to be considered in light of several limitations. First, the power in the study 

was very low given the sample size. The pregnancy survey had enough power but not the postnatal 

surveys at 3- and 6-months postpartum. The results should be interpreted with a great degree of 
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caution. Second, most of the participants were married, educated, and Caucasian pregnant women. 

The results may be biased towards women from a higher socioeconomic status and may not be 

directly applicable to women from different backgrounds and cultures. Future research will need to 

engage women from a variety of different cultures and backgrounds to increase the reliability of 

these findings. Third, this study relied on significant commitment from the participants at 3 time 

points. Although not unusual, there was a substantial drop in participation across the time points. 

This may limit the capacity to extrapolate the findings to mothers given the low participation in the 

postpartum period.  

4.2 Clinical Implications 

The findings have interesting clinical implications. First, for pregnant women with higher levels 

of avoidance in their attachment, internal shame, and depression, they may need more support 

during this transition to motherhood to support optimal mother-infant relationship outcomes. Even 

though higher prenatal psychological flexibility and self-compassion were related to less postpartum 

psychological distress in this research, giving compassion towards others was associated with 

decreased self-reported maternal hostility and better self-reported affect quality at 6-months 

postpartum. As more giving compassion towards others was related to better self-reported affect 

quality with baby, focusing on enhancing women’s capacity to cultivate compassion may be 

beneficial for her relationship with her baby. Higher compassion towards others may equip the 

mother with skills in approaching her infant in a sensitive, empathic, and warm (non-hostile) manner 

which can create the foundation for a genuinely affectively positive, healthy, and enjoyable 

emotional connection [10, 69]. This research provides further support for the evidence on 

compassion-focused interventions, particularly for women in the perinatal period [47]. Clinicians 

working with pregnant women may want to consider a referral to a practitioner who incorporate 

strategies from Acceptance and Commitment Therapy (ACT) and/or Compassion-focused Therapy 

(CFT).  

5. Conclusions  

The results of this study support the larger body of research on the significance of the 

relationships between the prenatal period and postpartum outcomes. This research extends 

previous literature by uniquely showing that prenatal maternal attachment, shame, and compassion 

may be related to self-reported emotional availability at 3- and 6-months postpartum. Pregnant 

woman with higher levels of prenatal attachment avoidance, shame, and depression may benefit 

from prenatal compassion-focused interventions in order to support their psychological adjustment 

to motherhood, and relationship with her baby. As the study was not adequately powered, further 

research is needed to support these findings. It is hoped that the knowledge gained from this study 

will contribute to enhancing prenatal care pathways to promote optimal emotional availability, and 

potentially minimise maladaptive child and family outcomes. 
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