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Abstract

Background: Few studies have examined the role of maternal emotions in breastfeeding 

outcomes.

Research aim: We aimed to determine the extent to which maternal positive emotions during 

human milk feeding at two months were associated with time to any and exclusive human milk 

feeding cessation and overall breastfeeding experience.

Methods: A sample of 192 women intending to breastfeed at least two months was followed 

from the third trimester through 12 months postpartum. Positive emotions during infant feeding at 

two months were measured using the modified Differential Emotions Scale. Cox proportional 

hazards regression was used to estimate adjusted hazard ratios (aHR) for time to any and exclusive 

human milk feeding cessation associated with a one-point increase in positive emotions. Linear 

regression was used to estimate the association between positive emotions and maternal 

breastfeeding experience reported at 12 months.

Results: Among those human milk feeding at two months, positive emotions during feeding 

were not associated with human milk feeding cessation by 12 months (aHR=0.94, 95% CI: 0.64, 

1.31). However, among women exclusively human milk feeding at two months, a one-point 

increase in positive emotions was associated with a 35% lower hazard of introducing formula or 

solid foods by six months (aHR=0.65, 95% CI: 0.46, 0.92). Positive emotions were associated 

with a significantly more favorable maternal report of breastfeeding experience at 12 months. 

Results were similar in sensitivity analyses using maternal feelings about breastfeeding in the first 

week as the exposure.
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Conclusions: A positive maternal emotional experience of feeding is associated with 

breastfeeding outcomes.

Keywords

breastfeeding experience; breastfeeding duration; epidemiological methods; exclusive 
breastfeeding; maternal psychology

Background

Breastfeeding is associated with a number of well-established health benefits for mothers 

and infants (Feltner et al., 2018; Horta, de Mola, & Victora, 2015; Sankar et al., 2015; 

Victora et al., 2016). As a result of these benefits, major medical organizations recommend 

exclusive breastfeeding for six months, with continued breastfeeding through the first year 

“or longer as mutually desired by the woman and her infant” (AAFP, 2014; AAP Section on 

Breastfeeding, 2012; ACOG, 2016). In the US, approximately 83.2% of women initiated 

breastfeeding in 2015, indicating a widespread desire to breastfeed; however, only 24.9% 

reported exclusive breastfeeding at six months and only 35.9% reported any breastfeeding at 

one year (Centers for Disease Control and Prevention, 2018).

The maternal experience of breastfeeding has not been rigorously studied; however, 

preliminary evidence suggests that maternal affect and feelings toward breastfeeding may 

affect breastfeeding outcomes. A systematic review of psychosocial correlates of exclusive 

breastfeeding identified three studies showing that positive maternal attitudes toward 

breastfeeding were associated with a higher likelihood of exclusive breastfeeding compared 

with ambivalent or negative attitudes (de Jager, Skouteris, Broadbent, Amir, & Mellor, 

2013). In an Australian cohort, maternal breastfeeding satisfaction was a stronger predictor 

of time to weaning than breastfeeding problems (Cooke, Sheehan, & Schmied, 2003). In 

another study, prenatal negative affect was associated with an increased odds of mixed 

breastfeeding and bottle-feeding at six months postpartum (Ystrom, Niegel, Klepp, & 

Vollrath, 2008). A positive emotional experience of breastfeeding may also have 

implications for outcomes besides duration and exclusivity. Leff et al. found that maternal 

enjoyment and attainment of one’s desired maternal role were identified by mothers as more 

important for “successful” breastfeeding than duration (Leff, Gange, & Jefferis, 1994). 

Qualitative researchers have found that women who described breastfeeding as pleasurable 

and enjoyable report feeling an intimate connection with the infant, maternal confidence, 

and adequate support (Burns, Schmied, Sheehan, & Fenwick, 2010). In 1955, breastfeeding 

researcher Niles Newton wrote: “The number of months of breastfeeding are probably much 

less important psychologically than the type of breastfeeding and the type of weaning 

involved. Was the breastfeeding unsuccessful breastfeeding—with all the tension, fear, and 

pain that that involves? Or was it successful breastfeeding with its peace of mind and 

physical pleasure?” (Newton, 1955).

Barbara Fredrickson’s broaden-and-build theory of positive emotions states that experiences 

of positive emotions lead to adaptive benefits by broadening one’s thought-action repertoire, 

facilitating the accrual of resources to improve health. Interventions that increase 
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experiences of positive emotions have been shown to improve resilience to future stressors 

through psychosocial resources, including social support and coping skills (Fredrickson & 

Joiner, 2018; Van Cappellen, Rice, Catalino, & Fredrickson, 2018). The broaden-and-build 

theory suggests that positive emotions experienced during breastfeeding may broaden the 

scope of a mother’s thoughts and actions, allowing her to build the resources necessary to 

cope with challenges.

In this study, we aimed to determine the extent to which positive emotions during human 

milk feeding at two months were associated with longer duration of any and exclusive 

human milk feeding. We also aimed to estimate the association between positive emotions at 

two months and women’s overall experience of breastfeeding at 12 months. We 

hypothesized that women with higher positive emotions at two months would sustain a 

longer duration of any and exclusive human milk feeding and report a better overall 

experience of breastfeeding at 12 months, compared to women with lower positive emotions. 

We explored modification of these relationships by maternal psychopathology in pregnancy.

Methods

Design

The Mood, Mother and Infant: The Psychobiology of Impaired Dyadic Development (MMI) 

study was designed as a prospective, longitudinal, one-group observational non-

experimental study. The objective of this parent study was to determine the role of oxytocin 

and stress reactivity in maternal depression and impaired dyadic development. Data 

collected included detailed prospective information on maternal psychological health and 

infant feeding intentions and outcomes, from the third trimester until 12 months postpartum. 

All study procedures were approved by the University of North Carolina at Chapel Hill’s 

Institutional Review Board.

Setting

This cohort comprised women living near Chapel Hill, North Carolina, in the Southeast 

United States. The ethnic composition of this setting is predominantly non-Hispanic white 

(70%), followed by African American (12%) and Hispanic/Latino (9%) (United States 

Census Bureau, 2018). While breastfeeding rates in the Southeast are lower compared with 

other regions of the United States, breastfeeding rates in North Carolina are the highest in 

this region, with approximately 85% of women ever breastfeeding and 27% exclusively 

breastfeeding at six months (Centers for Disease Control and Prevention, 2018). Women 

living near Chapel Hill have been found to have greater access to Baby-Friendly Hospitals 

and IBCLCs compared with women in other areas of the state (Liberty, Wouk, Chetwynd, & 

Ringel-Kulka, 2019; Wouk, Chetwynd, Vitaglione, & Sullivan, 2016). Women were 

recruited for this study from study fliers and obstetric or psychiatric visits at clinics affiliated 

with the University of North Carolina Hospital, a Baby-Friendly hospital, between May 

2013 through April 2017.
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Sample

A total sample of 222 pregnant women were enrolled in the MMI study. Women with an 

elevated risk for postpartum depression and anxiety were oversampled to study the role of 

maternal and infant hormones in postpartum depression and breastfeeding. Risk status was 

ascertained based on a Structured Clinical Interview for DSM-IV (SCID)-confirmed history 

of depression/anxiety or active depressive/anxiety disorder in pregnancy; by design, about 

1/3 of study participants had a SCID-reported history of depression or anxiety, and 1/3 had 

an active diagnosis. Eligible study participants were 18-45 years old, enrolled at >34 weeks’ 

gestation of a singleton pregnancy, able to communicate in English, and intending to 

breastfeed at least two months. Women were excluded from the study if they met any of the 

following criteria: history or current diagnosis of psychiatric disorders other than depression/

anxiety; substance use; NICU admission >48 hours, major congenital anomaly, or neonatal 

death; use of tricyclic antidepressants; or contraindication for breastfeeding. For this 

analysis, we restricted to participants completing their 12-month visit by January 2018 

(n=205). We excluded participants missing exposure data (n=12) and one who withdrew 

before contributing any infant feeding outcome data. The remaining 192 participants 

comprise our analytic sample, providing an adequate sample size to achieve 80% power with 

a two-sided alpha of 0.05 to detect a significant difference in the hazard of stopping any and 

exclusive human milk feeding.

Measurement

Positive Emotions.—We measured positive emotions during infant feeding at two months 

using the modified Differential Emotions Scale (mDES), which asks about 10 positive and 

10 negative emotions experienced during infant feeding over the past week using a 5-point 

Likert scale (0=not at all, 4=extremely). The mDES was adapted from Izard’s Differential 

Emotions Scale (Izard, 1977) and has a high internal reliability ranging from 0.82-0.94 and 

high external validity with peer reports and biological markers (Cohn, Fredrickson, Brown, 

Mikels, & Conway, 2009; Fredrickson, Cohn, Coffey, Pek, & Finkel, 2008). Our exposure 

uses the positive emotions subscale of the mDES, which provides a mean score (range: 0-4) 

across 10 discrete emotions: amusement, awe, contentment, gratitude, hope, joy, interest, 

love, pride, and inspiration (Cronbach’s α = 0.91 conducted on our study sample) 

(Supplemental Figure 1).

Because this is the first time the mDES was applied in the context of infant feeding, we 

conducted a confirmatory factor analysis indicating the 10 positive emotions are 

unidimensional with roughly equal factor loadings (Supplemental Figure 2). Maternal 

positive emotions were analyzed as a continuous exposure and compared for consistency 

with alternate categorizations based on the distributions observed in the data. Using a priori 

criteria of model fit, a continuous exposure measure was chosen to estimate effects 

associated with a one-point increase in positive emotions in all analyses. A dichotomous 

classification of high (>2.5) versus low (<=2.5) positive emotions was chosen to present 

descriptive characteristics and Kaplan-Meier survival curves using the categorical exposure 

measure with most optimal model fit.

Wouk et al. Page 4

J Hum Lact. Author manuscript; available in PMC 2020 May 04.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Participants who had discontinued human milk feeding by two months were censored from 

the primary analytic sample, leading to possible selection bias as the exposure was first 

measured at two months (Liang, Seeger, & Dore, 2016). To address this immortal person-

time bias, sensitivity analyses were conducted using a measure of maternal feelings about 

breastfeeding in the first week. This exposure was defined by asking participants how they 

felt about breastfeeding using a Likert scale (1=Disliked very much, 5=Liked very much). 

By repeating analyses with a measure of maternal feelings about breastfeeding in week one, 

the entire sample was retained to determine if results differed due to selection bias. We also 

repeated analyses using the measure of maternal feelings about breastfeeding in the first 

week in the immortal person-time-flawed sample of participants doing any human milk 

feeding at two months to assess whether both exposures showed similar estimates of effect. 

As with the main exposure, a continuous measure of positive feelings in the first week was 

chosen based on model fit to estimate effects associated with a one-point increase.

Breastfeeding Outcomes.—Monthly between 1 and 12 months postpartum, participants 

were asked about how many times on average over the previous week their infant was fed 

human milk (including at-breast, expressed, or donor human milk), formula, or solid foods. 

Participants were also asked if their infant had been fed formula in the previous month. Time 

to cessation of any human milk feeding was defined using the infant age in weeks from birth 

to the date of the visit when the mother reported no longer feeding any human milk in the 

previous week. Participants who reported any human milk feeding at the final visit were 

censored at that date. Time to cessation of exclusive human milk feeding was defined using 

the infant age in weeks from birth to the date of the visit when the mother reported having 

fed formula any time in the previous month or any formula or solid foods in the previous 

week. Participants who reported exclusive human milk feeding at the six month-visit were 

censored at that date.

The overall experience of breastfeeding was assessed using the Maternal Breastfeeding 

Evaluation Scale (MBFES) at 12 months postpartum. The MBFES asks participants to 

consider their overall experience of breastfeeding and/or expressing milk for their most 

recent baby, comprising 30 items including the following: “It was a burden being my baby’s 

main source of food” and “My baby and I worked together to make breastfeeding go 

smoothly” (Leff, Jefferis, & Gagne, 1994) using a 4-point Likert scale (0=strongly disagree, 

4=strongly agree). This tool has been shown to have high reliability and validity (Leff, 

Jefferis, et al., 1994), and we calculated a Cronbach’s alpha of 0.90 using our study sample 

(Supplemental Figure 3). The total MBFES score was considered the primary outcome, and 

secondary outcomes included subscores for three dimensions of maternal breastfeeding 

experience: maternal enjoyment/role attainment, infant satisfaction/growth, and lifestyle/

maternal body image (Leff, Jefferis, et al., 1994).

Potential Covariates.—We used a directed acyclic graph (DAG) (Wouk, Bauer, & 

Gottfredson, 2018) to identify potential confounders (Supplemental Figure 4) and present 

measures of internal consistency for these variables from the literature where available 

(values are not calculated from the current study): prenatal depression symptoms via Beck 

Depression Inventory (Beck, Steer, & Brown, 1996) (Supplemental Figure 5) with a mean 
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reliability α=0.87 and validity of α ≥ 0.60 (Beck, Steer, & Carbin, 1988); anxiety symptoms 

via State Trait Anxiety Inventory-State scores (Spielberger, Gorsuch, & Lushene, 1970) 

(Supplemental Figure 6) with a Cronbach’s alpha of 0.91-0.95 (Meades & Ayers, 2011); 

moderate/severe childhood trauma via the Childhood Trauma Questionnaire (Bernstein & 

Fink, 1998) (Supplemental Figure 7); attachment via Maternal Antenatal Attachment Scale 

(Supplemental Figure 8); prenatal breastfeeding intention (Nommsen-Rivers & Dewey, 

2009) (Supplemental Figure 9); birth trauma via Modified Perinatal Post-Traumatic Stress 

Disorder Questionnaire (Callahan, Borja, & Hynan, 2006) (Supplemental Figure 10); early 

breastfeeding problems in the first two weeks; professional lactation support indexed by 

having received help from a lactation consultant in the hospital; social support (Sherboume 

& Stewart, 1991) (Supplemental Figure 11); return to work by two months; and concurrent 

negative emotions during infant feeding via mDES (Supplemental Figure 1) to highlight the 

unique contribution of positive emotions.

We explored modification of the association between positive emotions and breastfeeding 

outcomes by participants’ baseline psychopathology, where “high risk” was indexed by a 

SCID-confirmed history of depression/anxiety or an active depressive/anxiety disorder in 

pregnancy. Secondary analyses explored modification by infant feeding status at the time of 

exposure assessment.

Data Collection

Eligible participants were approached by study staff and invited to compete an online 

eligibility questionnaire or contact the study coordinator by phone. Written informed 

consent was obtained for all women who chose to enroll in the study. All data collection was 

conducted between May 2013 and April 2018. Baseline data were collected through 

questionnaires and interviews with study staff at the third trimester laboratory visit. Follow-

up contacts occurred through monthly phone interviews and laboratory visits at 2, 6, and 12 

months postpartum.

Data Analysis

Cox proportional hazards regression was used to estimate hazard ratios for time to any and 

exclusive human milk feeding cessation associated with a one-point increase in positive 

emotions. Participants who were exclusively formula feeding at two months (n=18, 9.4%) 

were excluded from the analysis of time to cessation of any human milk feeding, and 

participants not exclusively human milk feeding (n=78, 40.6%) were excluded from the time 

to cessation of exclusive human milk feeding, as they could not contribute time-to-event 

outcome data. Linear regression was used to estimate crude and multivariable associations 

between experiences of positive emotions during infant feeding at two months and the total 

score and subscores of overall breastfeeding experience at 12 months.

Confounders were included in multivariable Cox regression models where they were 

identified as important to adjust for based on subject-matter knowledge as represented in the 

DAG (Supplemental Figure 2, Dagitty, version 2.3). Crude Kaplan-Meier curves were 

computed to illustrate time to cessation of any and exclusive human milk feeding by high 

(>2.5) versus low (<=2.5) positive emotions. Crude and adjusted estimates and their 
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associated 95% confidence intervals (CI) are presented for all models. Effect measure 

modification was considered to be present where p-values on interaction terms were <0.05.

Sensitivity analyses were conducted to repeat the above models using the measure of how 

much a participant liked breastfeeding in the first week postpartum, using both the full 

sample of those doing any human milk feeding at week one and the restricted sample of 

those doing any human milk feeding at month two. All analyses were conducted using SAS 

version 9.4 (“SAS,” 2014).

Results

Study sample characteristics

Descriptive characteristics are presented for the 192 study participants by high versus low 

positive emotions scores (Tables 1a and 1b). The mean positive emotions score was 2.8 

(SD=0.8), with 66% (n=127) of the sample classified as experiencing high positive 

emotions. Participants with higher positive emotions during infant feeding at two months 

were significantly more likely to have had a vaginal birth, practiced skin-to-skin in the first 

hour, returned to work by two months, and report higher levels of antenatal attachment, 

social support, and positive feelings about breastfeeding in the first week postpartum. 

Participants with higher positive emotions during feeding were also significantly less likely 

to experience concurrent negative emotions, a traumatic birth experience, or early 

breastfeeding problems (Tables 1a and 1b).

Positive emotions and time to cessation of any human milk feeding

The crude Kaplan-Meier curves for time to cessation of any human milk feeding were not 

significantly different by high versus low positive emotions (Figure 1). A one-point increase 

in positive emotions at two months was associated with 0.94 (95% CI: 0.64, 1.31) times the 

hazard of stopping any human milk feeding after adjustment for confounders (Table 2). This 

association was not significantly different by a participant’s baseline psychopathology (LRT 

p=0.82). Results were similar in sensitivity analyses conducted using both the same 

restricted sample as main analyses and using the entire sample of participants doing any 

human milk feeding at one week postpartum (Table 2).

Positive emotions and time to cessation of exclusive human milk feeding

The crude Kaplan-Meier curves for time to cessation of exclusive human milk feeding 

differed by high versus low positive emotions (Figure 2). A one-point increase in positive 

emotions at two months was associated with 0.65 (95% CI: 0.46, 0.92) times the hazard of 

stopping exclusive human milk feeding after adjustment for confounders (Table 2). There 

was no modification by baseline psychopathology (LRT p=0.75) or infant feeding status 

(exclusive v. non-exclusive, LRT p=0.22). Results from sensitivity analyses were similar and 

slightly more precise (Table 2).

Positive emotions and overall experience of breastfeeding

In the overall sample, a one-point increase in positive emotions at two months was 

associated with an adjusted 5.96 (95% CI: 3.16, 8.76) points higher score on the MBFES 
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(Table 3). This association was not significantly different by infant feeding status at two 

months (p=0.68). In secondary analyses probing the overall experience of breastfeeding by 

MBFES subscale and adjusted for confounders, positive emotions at two months were 

associated with the maternal enjoyment/role attainment and lifestyle/maternal body image 

subscales (Table 3). In adjusted sensitivity analyses using the complete sample, a one-point 

increase in positive feelings about breastfeeding at one week postpartum was associated with 

an adjusted 4.74 (95% CI: 3.12, 6.35) point increase on the MBFES. This earlier exposure 

measure was also associated with higher scores on all MBFES subscales (Table 3).

Discussion

Consistent with our hypothesis, positive emotions during feeding at two months were 

associated with a longer time to cessation of exclusive human milk feeding and with a better 

overall maternal breastfeeding experience. Contrary to our hypothesis, positive emotions at 

two months were not associated with any human milk feeding cessation across the first year 

postpartum. Maternal feelings about breastfeeding in the first week yielded similar and more 

precise associations with all outcomes.

Higher positive emotions during exclusive human milk feeding at two months were 

predictive of a longer exclusive human milk feeding duration. By two months, when mothers 

are able to exclusively human milk feed, maternal enjoyment of feeding may provide 

sufficient motivation to meet public health targets. However, higher positive emotions during 

any human milk feeding at two months were not predictive of a longer duration of human 

milk feeding. We did not observe differences by human milk feeding status at two months, 

exclusive vs. non-exclusive. However, the group of mothers who are feeding any human 

milk at two months comprises both women who have met their prenatal intention and those 

who have faced early physiological and/or structural barriers that prevented them from 

meeting their exclusivity goals. This heterogeneity may attenuate the effect of positive 

emotions seen among those exclusively human milk feeding. We speculate that when a 

mother is feeding any human milk feeding at two months but faced many early challenges to 

exclusive feeding, maternal enjoyment of feeding may reflect satisfaction with the 

experiential aspects of feeding and less concern about providing human milk as a product.

In our sample, participants with low positive emotions during feeding at two months were 

more likely to have also had a cesarean birth, a more traumatic birth experience, and no 

skin-to-skin with the infant in the first hour after birth. The early maternal breastfeeding 

experience may be a modifiable factor for improving long-term breastfeeding outcomes, 

underscoring the importance of supporting mothers to process difficult birth experiences and 

cope with early breastfeeding challenges. Maternity practices like those implemented 

through the Baby-Friendly Hospital Initiative have been found to increase breastfeeding 

duration and exclusivity in several studies (Munn, Newman, Mueller, Phillips, & Taylor, 

2016; Pérez-Escamilla, Martinez, & Segura-Pérez, 2016). Specific Baby-Friendly Hospital 

practices like skin-to-skin contact in the first hour after birth also correlate with later 

maternal breastfeeding satisfaction even among mothers not intending to breastfeed 

exclusively (Hongo, Nanishi, Shibanuma, & Jimba, 2015). Mother-centered maternity 

practices that support the relational and experiential aspects of breastfeeding may improve 
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both breastfeeding rates and maternal breastfeeding satisfaction. The association between 

positive feelings about breastfeeding in the first week and breastfeeding outcomes across the 

first year postpartum underscores the importance of providing timely mother-centered 

support in the hospital and community to help women enjoy the early breastfeeding 

experience. Healthcare providers who interface with mothers in the early postpartum should 

use collaborative decision-making tools, asking open-ended questions and offering resources 

tailored to each woman’s experiences and constraints, to support the experiential aspects of 

infant feeding (Schmied, Beake, Sheehan, McCourt, & Dykes, 2011; Tully, Stuebe, & 

Verbiest, 2017).

Maternal emotions during infant feeding appear to be predictive of breastfeeding outcomes, 

and not just reflective of an easy breastfeeding experience. After controlling for numerous 

covariates known to predict early breastfeeding cessation, including early breastfeeding 

problems, professional lactation support, and social support, we found an association 

between positive maternal emotions and both exclusive human milk feeding and a better 

maternal experience of breastfeeding. The lack of modification of our findings by prenatal 

psychopathology or infant feeding status at two months suggests that the experiential and 

relational aspects of infant feeding may yield benefits regardless of early postpartum 

challenges. Therefore, healthcare providers and peer supporters should address the maternal 

emotional experience of infant feeding regardless of infant feeding method, given the 

potential benefits for both postpartum mental health (Wouk, Gottfredson, et al., 2018) and 

overall maternal satisfaction with breastfeeding.

Our study has several strengths. To our knowledge, we are the first investigators to apply the 

broaden-and-build theory of positive emotions as a framework for research about the 

maternal infant feeding experience. While the mDES has not been previously used in the 

context of infant feeding, it has been validated across numerous contexts (Fredrickson & 

Joiner, 2018), and we used a factor analysis to confirm the positive emotions subscale best 

represented one construct in relation to maternal emotions during feeding. Future 

researchers would benefit from applying this tool at various timepoints across the 

breastfeeding experience to clarify temporal dynamics of positive emotions. We also 

collected extensive longitudinal data about infant feeding and maternal and infant 

characteristics across the postpartum, addressing some limitations of previous correlational 

and cross-sectional research about positive emotions.

Limitations

Our findings should be interpreted in the context of study limitations. Participants must have 

intended to breastfeed at least two months to enroll in the parent study; their high motivation 

to breastfeed may have limited our ability to detect differences in any human milk feeding 

cessation. We oversampled women at risk for postpartum psychopathology and comprised 

predominantly Non-Hispanic White, partnered, and highly educated women. Future research 

about positive emotions during infant feeding should be conducted in diverse populations, 

especially among underrepresented minority women and groups with lower breastfeeding 

intentions. Self-report measures used in analyses may have led to measurement bias, 

especially to the extent that affective responses were influenced by concurrent depression or 
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anxiety; however, we did not observe modification of our results by baseline 

psychopathology. While sensitivity analyses used a measure of positive feelings that has not 

been well validated, results were similar to the mDES exposure, suggesting that both tools 

were capturing similar constructs. We used a DAG to identify causal and non-causal paths 

between our exposure and outcomes of interest, and used online software to identify the 

minimally sufficient adjustment set of confounders to adjust for in models. Researchers 

should build upon or alter our theoretical model using new evidence to ensure its 

appropriateness and to justify using an appropriate set of confounders. Unmeasured 

confounding is reduced in these analyses due to breadth of data collected over time on 

participants and the minor amount of missingness.

Conclusions

The maternal emotional experience of infant feeding and associated maternal and infant 

outcomes have not yet been rigorously researched. According to the broaden-and-build 

theory of positive emotions, experiences of positive emotions trigger upward spirals that 

improve well-being (Fredrickson & Joiner, 2018). In this study, we provide preliminary 

evidence for an association between maternal positive emotions during breastfeeding and 

improved duration of exclusive human milk feeding and overall maternal breastfeeding 

experience. These results can inform future mother-centered interventions and policies to 

support the quality of the breastfeeding experience and to improve maternal and infant 

health.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Messages:

• Maternal emotions have been studied in relation to breastfeeding mostly 

through the lens of psychopathology; few studies have explored the role of 

positive maternal emotions.

• In our cohort, positive emotions were not associated with any human milk 

feeding duration across the first year; however, positive emotions were 

associated with longer exclusive human milk feeding duration across the first 

six months.

• Positive emotions during feeding were associated with a better overall 

maternal experience of breastfeeding.

• Research testing strategies to increase positive emotions can inform mother-

centered interventions and policies to better support the emotional experience 

of infant feeding.
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Figure 1: 
Crude Kaplan-Meier curves and 95% confidence intervals for time to cessation of any 

human milk feeding stratified by high (>2.5-4) versus low (0-2.5) positive emotions
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Figure 2: 
Crude Kaplan-Meier curves and 95% confidence intervals for time to cessation of exclusive 

human milk feeding stratified by high (>2.5-4) versus low (0-2.5) positive emotions
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