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Abstract

THE EFFECT OF SKIN-TO-SKIN CARE ON MOTHERS WITH UNMET
BREASTEEDING EXPECTATIONS

Gretchen Ann-Becker Crabb

Under the Supervision of Dr. Damira Grady, PhD

World Health Organization officials (WHO, 2013b) recognize exclusive breastfeeding as
the gold standard of infant feeding practices because of the many benefits for mothers and
babies. However, some mothers are not able to breastfeed their infants at all or for the length of
time they intend. This can result in feelings of shame, guilt, or disappointment that can affect
their perception of themselves as mothers. Women who set out to breastfeed their babies but do
not meet their breastfeeding expectations are more likely to experience postpartum depression,
which has a negative impact on maternal/infant psychological, physiological and developmental
health. Thus, it is imperative that mothers with unmet breastfeeding goals receive support and
strategies that may help to both prevent and reduce contributing symptoms of postpartum
depression. Skin-to-skin care offers mothers a no-cost, easy to use opportunity to connect with
their babies in a way that has been shown to improve physiological and emotional outcomes for

the dyad.

Key Terms: Unmet breastfeeding goals, breastfeeding cessation, postpartum depression, skin-to-

skin care, kangaroo care
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Chapter One: Introduction

Overview

Breastfeeding provides the optimal start to life for infants and their mothers. However,
for mothers who intend to breastfeed but are unable to achieve their goals, their physiological
and psychological well-being and that of their infants’ may be effected. Medical professionals
and peer to peer groups who support peri- and postpartum women are in a unique position to
positively impact mother and infant health and relationships when breastfeeding goals are unmet
by promoting skin-to-skin care. This literature review will explore the following questions:
What is the impact of unmet exclusive breastfeeding goals on maternal mental health? In what
ways does postpartum depression affect the maternal/infant dyad neurobiologically and
socially? What is the relationship between postpartum depression and breastfeeding? How does
skin-to-skin care impact the physiology of the mother and infant? Does utilizing skin-to-skin
care prevent and minimize symptoms of postpartum depression in mothers with unmet exclusive

breastfeeding expectations?

Statement of the Problem

World Health Organization officials (WHO, 2013a) recommend exclusive breastfeeding
for the first 6 months of life because of the physiological, social-emotional and economic
benefits. The Office of Disease Prevention and Health Promotion representatives (2010) in their
Healthy People 2020 initiative set forth breastfeeding goals--46.2% of exclusive breastfeeding
for 3 months and 25.5% of infants up to 6 months of age--to reduce the health risks for mothers
who do not breastfeed, such as increased rates of breast cancer, ovarian cancer and diabetes
mellitus (U.S. Department of Health and Human Services, 2011; Chowdhury et al., 2015). The

Surgeon General’s Call to Action to Support Breastfeeding, written by the U.S. Department of



Health and Human Services (2011), reported that infants who were not breastfed showed
increased health risks for acute ear infections, eczema (atopic dermatitis), diarrhea and vomiting
(gastrointestinal infection), hospitalization for lower respiratory tract diseases, asthma, childhood
obesity and type 2 diabetes mellitus, leukemia, sudden infant death syndrome, and necrotizing
enterocolitis in preterm infants.

The emotional benefits of breastfeeding also reflect an increase in maternal sensitivity,
and hypothetically, attachment of the dyad. Using continuous measures of attachment security,
Tharner et al. (2012), found that mothers who breastfed for 6 months demonstrated an increase in
sensitive responsiveness to their infant. In addition, more attachment security and less
attachment disorganization was evident within the breastfeeding dyads. At 5 months postpartum,
mothers who fed their infants formula milk scored significantly higher on the bonding
questionnaire (a higher score referred to a negative mother-child bond) when compared to
breastfeeding mothers (Nishioka et al., 2011).

Even with these health and social-emotional benefits, as of 2006 achievement of
exclusive breastfeeding goals were only at 33.6% for mothers’ breastfeeding at 3 months and
14.1% for mothers’ breastfeeding up to 6 months (Office of Disease Prevention and Health
Promotion, 2010). In their analysis of the Infant Feeding Practices Study Il, a large scale
longitudinal study completed in the US in 2008, Odom, Ruowei, Scanion, Perrine, and
Grummer-Strawn (2013) found that 60% (n=1177) of postpartum women reported they did not
breastfeed their babies as long as they had intended. This begs the question, why do mothers
stop breastfeeding given the social and physical benefits? What are the effects? A British
survey that used the Avon Longitudinal Study of Parents and Children (n= 14,541 pregnancies),

indicated that mothers with unmet exclusive breastfeeding goals had a more significant risk of



postpartum depression as measured by the Edinburgh Postnatal Depression Scale (EPDS) when
compared to mothers who planned to breastfeed or bottle feed and achieved those goals (Borra,
lacovou & Sevilla, 2015). Gregory, Butz, Ghazarian, Gross, and Johnson (2015) found
“adjusted odds of depressive symptoms were lower among women meeting prenatal exclusive
breastfeeding expectations versus those who were not (odds ratio .71, 95% confidence interval
0.52-0.96)” (p. 319). However, current research is inconclusive as to whether depression leads to
breastfeeding cessation or if breastfeeding cessation leads to postpartum depression. For
example, Woolhouse, James, Gartland, McDonald, and Brown (2016) found that mothers with
depressive symptoms at 3 months were less likely to be breastfeeding at 6 months than women
who did not report symptoms. Ystrom (2012) reported breastfeeding cessation (especially
women who had a prenatal history of anxiety and depression) was related to an increase in
postpartum depression.

Various factors influence the risks for postpartum depression in mothers who cease
breastfeeding. Physiological influences such as pain, decreased milk supply and difficult latch
can effect women’s breastfeeding results. Watkins, Meltzer-Brody, Zolnoun, and Stuebe (2011)
found that mothers who experienced significant breastfeeding pain were more likely to be
depressed. Neurophysiological changes also lead to breastfeeding cessation. Stuebe, Grewen,
Pedersen, Propper, and Meltzer-Brody (2012) reported, “disruption of oxytocin and prolactin
may diminish the stress-attenuating effects of breastfeeding, reducing maternal enjoyment of
breastfeeding and leading to earlier weaning” (p. 267). Kehler, Caput, and Tough (2009) stated
that significant social risk factors related to breastfeeding cessation included working full-time or
intending to within the first year postpartum, a history of depression, depression or anxiety

during pregnancy, and/or poor social supports.



Maternal postpartum depression significantly affects the dyad risking the parent/infant
attachment process and the behavioral, social, and cognitive developmental trajectory of the
infant. Tactile, vocal, and facial communication are all affected in depressed mothers. As a
result, infants of depressed mothers “smile less and frown more, are irritable and difficult to
console, tend to be more withdrawn and less responsive” (Wisner, 2016). It is crucial that
mothers who cannot meet their breastfeeding goals are offered alternative strategies to protect
infant attachment through at breast or other sensory activities that would mirror the breastfeeding

relationship.

Skin-to-skin care or kangaroo care is the process by which the mother (or other caregiver)
places the unclothed, diapered newborn on her chest in a prone position between the breasts. It
is a technique that is available to everyone, safe to administer and is of no cost to the family.
Bigelow, Power, MacLellan-Peters, Alex, and McDonald (2012) found that “mother/infant SSC
lessened mothers’ self-reported depressive symptoms and reduced mothers’ physiological stress
in the first postpartum weeks” (p. 376). Skin-to-skin care increases oxytocin, and dampens
dysregulation of the hypothalamic-pituitary-adrenocortical (HPA) axis. Researchers who
examined the relationship between skin-to-skin care, maternal depression and stress in a
randomized trial found that infants who participated in almost continuous skin-to-skin care
showed less cortisol reactivity in response to a stressor, and maternal and infant cortisol levels
were more closely matched than the control group that provided standard care (Morelius,
Ortenstrand, Theodorsson, & Frostell, 2015). According to Feldman-Winter et al. (2016), “In
pre-term infants, skin-to-skin care has been shown to result in improved autonomic and
neurobehavioral maturation, gastrointestinal adaptation, more restful sleep patterns, less crying

and better growth” (p. e2). They further elaborated that these results could most likely be



generalized to full-term infants. Skin-to-skin care may offer benefits to mothers with depression
associated with unmet exclusive breastfeeding goals and their infants.

Definition of Terms

Unmet Breastfeeding expectations: Mothers who set out to breastfeed in pregnancy or at birth
but are unable to meet their breastfeeding goals in terms of exclusivity and/or duration.
Exclusive breastfeeding: The World Health Organization (2016) defines exclusive breastfeeding
as providing only breastmilk nutrition to the infant, with the exception of vitamins medicines,
minerals, or rehydration solutions.

Mixed (or partial) breastfeeding: The act of providing other solid or liquid nutrition in addition
to breastmilk for an infant under 6 months of age (Unicef, n.d.).

Postpartum Depression: Depression that occurs after pregnancy. For two weeks, most of the
day, nearly every day the woman experiences: persistent sad, anxious, or “empty” mood; feelings
of hopelessness or pessimism; irritability; feelings of guilt, worthlessness, or helplessness;
decreased energy or fatigue; difficulty sleeping, early-morning awakening, or oversleeping; loss
of interest or pleasure in hobbies and activities; moving or talking more slowly; feeling restless
or having trouble sitting still; difficulty concentrating, remembering, or making decisions;
appetite and/or weight changes; thoughts of death or suicide, or suicide attempts; and aches or
pains, headaches, cramps, or digestive problems without a clear physical cause and/or that do not
ease even with treatment (National Institute for Mental Health, n.d.a).

Skin-to-skin care: Skin-to-skin care is the act of putting a healthy term newborn infant ventrally
on the mother’s/caregiver’s bare chest. The infant is wearing only a diaper to promote skin

contact between the dyad. The infant is then covered in a blanket with the exception of the head.
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Skin-to-skin is recommended immediately after birth for up to one hour and throughout infancy
(Feldman-Winter et al., 2016).

Kangaroo care: Kangaroo care is the act of putting a preterm or infant cared for in the NICU
newborn infant ventrally on the mother’s/caregivers bare chest. The infant is wearing only a
diaper to promote skin contact between the dyad. The infant is then covered in a blanket with
the exception of the head (Feldman-Winter et al., 2016; WHO, 2003).

Oxytocin: A hypothalamic nonapeptide that is associated with improving well-being, stress
responses and social interaction. It is released into the body during labor and delivery, skin-to-
skin contact and breastfeeding as a response to somatosensory stimulation (Unvés-Moberg,
Handlin, & Petersson, 2015).

Cortisol: A glucocorticoid (steroid hormone) that when measured reflects the level of
hypothalamic-pituitary-adrenocortical (HPA) system activity in the body (Neu, Laudenslager &
Robinson, 2009).

Edinburgh Postnatal Depression Scale: The most common screening tool used to screen for
symptoms of emotional distress within pregnancy and postpartum period is the Edinburgh
Postnatal Depression Scale. The EPDS is a checklist completed by the mother that reflects her
experiences within the last 7 days in conjunction with a professional interview. A score on the
EPDS of 10 or above indicates concern for maternal distress (Cox, Holden, & Sagovsky, 1987).
Supplemental Nursing System: A small tube that is taped to the breast, connected to a bag filled
with breastmilk or formula. Allows the mother to feed at breast to supplement infant feedings

(Supplemental Nursing System, 2013).
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Paced Bottle Feeding: The act of bottle feeding an infant who is held at a 45 degree angle and
encouraged to suck about 3 times. Feeder then creates breaks in sucking by tilting the bottle to
stop the flow of milk to the infant until the infant begins to suck again (Palmar, 1993).
Purpose of the Study

The purpose of this research is to determine if skin-to-skin care serves as a protective
factor and minimizes the symptoms of postpartum depression in mothers with unmet exclusive
breastfeeding goals. This research will be done to educate mental health practitioners, lactation
counselors and other medical personnel about the importance of recognizing how unmet
exclusive breastfeeding goals can impact maternal well-being and ways to promote support for
mothers impacted by postpartum depression correlated with unmet exclusive breastfeeding
goals. This study will involve a review of current literature on the relationship between unmet
exclusive breastfeeding goals, breastfeeding and postpartum depression and the physiological
effects on the mother and infant. The impact of skin-to-skin care will be explored with emphasis
on how skin-to-skin care may neurobiologically protect maternal mental health and promote
positive development of the maternal/infant dyad.
Significance of the Study

There are significant long term benefits of breastfeeding, including protective physical
and emotional health factors for infant and parents, environmental, and economic benefits
(National Institute for Health, n.d.b). However, some mothers intend to breastfeed but are
unable to meet their goals, leaving them in a state of feeling shame, guilt, and loss (Burns et al.,
2010, Guyer, Millward, & Berger 2012, Hegney, Fallon & O’Brien, 2008). In fact, researchers
have found that mothers who do not reach their exclusive breastfeeding goals are correlated with

a greater risk of postpartum depression (Borra et al., 2015; Gregory et al., 2015). Postpartum
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depression affects approximately 1 out of every 8 women (Centers for Disease Control and
Prevention, 2016). Symptoms include feelings of sadness, anxiety, difficulty with sleep, loss of
interest in preferred activities or other people, sometimes to the extent that it interferes with daily
living activities (National Institute for Mental Health, n.d.b). Infants of mothers who have
postpartum depression are also significantly affected. Tronic and Reck (2009) stated, “Maternal
depression—by compromising mothers’ emotions—distorts the communication of emotions
between infants and others and the distortion of their communication derails the infants’
emotional and social development” (p. 147). Gross motor and language outcomes for infants are
also impacted (Ali, Mahmud, Khan, & Ali, 2013). Given the magnitude of these long-term
effects, it is imperative women are offered strategies to help minimize symptoms. Skin-to-skin
care has been identified by the NIH and WHO as a strategy that promotes emotional and physical
benefits to both the mother and infant. Skin-to-skin care decreases maternal cortisol (Handlin et
al., 2009), improves the production of oxytocin in both mothers and infants (Unvés-Moberg, K.,
Handlin, L., & Petersson, M., 2015), reduces maternal levels of stress, and increases
breastfeeding duration (Moore, E., Bergman, N, Anderson, G. C., & Medley, N., 2016). For
infants, the benefits include improved glucose levels (Moore et al., 2016), response and recovery
to pain (Johnston et al., 2016), respiration rates (Cho et al., 2016), thermal regulation (Nyqvist et
al., 2010), and heart rate regulation (Johnston et al., 2016). The intent of this study is to facilitate
the understanding of the relationship between postpartum depression and mothers with unmet
breastfeeding goals, as well as how the utilization of skin-to-skin care may improve

breastfeeding, physical and emotional outcomes for this subset of mothers and infants.
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Delimitations/Limitations of Research

References were obtained through the Online Karrmann Library at the University of
Wisconsin-Platteville and the University of Wisconsin-Madison library system from 2006-2017.
Google, Google Scholar, EBSCO host, PubMed and Research Gate were also utilized along with
other online search engines. Other delimitations are the inclusion of studies focused on women
who gave birth (cesarean section or vaginal delivery), women with a diagnosis of postpartum
depression and women who engaged in skin-to-skin or kangaroo care with their full or preterm
infants. Limitations included lack of research related to the causality in unmet breastfeeding
goals and postpartum depression, minimal research related to skin-to-skin practices without

breastfeeding, and most research was based on white, middle class women.

Summary

Societal, physical and emotional factors may impact a woman’s ability to achieve her
breastfeeding goals. The relationship between breastfeeding cessation and depression warrant a
more thorough understanding to ensure best practice intervention. Skin-to-skin care may
positively influence maternal mood, infant regulation and breastfeeding outcomes. The
following chapter will review research examining each of these components and their

connections. Recommendations for further study and practice will be discussed in Chapter 3.
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Chapter Two: Review of Related Literature

The review of literature began with the influence of exclusive breastfeeding goal
attainment on infant and maternal health. It was followed by research findings on reasons why
mothers cease breastfeeding and the correlation to postpartum depression. Additionally, a
literature review was completed on skin-to-skin care, with emphasis on neuroendocrine and
emotional impacts for mothers and infants. The results were organized in a way that
demonstrated the progression of mother’s breastfeeding intentions to the use of skin-to-skin care
as a strategy to modify the impact of postpartum depression: Unmet exclusive breastfeeding
goals, societal influences on breastfeeding outcomes, neuroendocrine components of
breastfeeding, physiologic explanations of breastfeeding cessation, postpartum depression,
mechanisms that contribute to postpartum depression, functional implications of postpartum
depression, postpartum depression and breastfeeding, skin-to-skin/kangaroo care history and
implementation, physiological benefits of skin-to-skin care and effect of skin-to-skin care on
psychological well-being.
Unmet Exclusive Breastfeeding Goals

Exclusive breastfeeding until the infant reaches at least 6 months of age is the gold
standard of infant feeding according to the World Health Organization (WHO, 2013b).
However, in an analysis of the Infant Feeding Practices Study 11, a large scale longitudinal study
completed in the United States in 2008, Odom et al. (2013) found that 60% (n=1177) of
postpartum women reported they did not breastfeed their babies as long as they had intended.
Given the proven benefits of breastfeeding, why are women not achieving their breastfeeding
goals? In the first weeks postpartum, the mother is adjusting to hormonal changes, lack of sleep,

and role changes which makes this time in a woman’s life more challenging, more so than when
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the infant is older (Bigelow et al., 2014). Guyer et al. (2012, p. 729) reported that “all mothers,
irrespective of their breastfeeding duration, felt disappointed during the early stages of trying to
establish breastfeeding because of a major discrepancy that existed between their expectations
and lived experiences.” Indeed, changes for women in the first weeks postpartum are significant
on emotional, social and physical levels.

When a mother ceases breastfeeding before her intended goal, she may experience
feelings of guilt, shame and disappointment. The intensity of these feelings and resulting stress
can vary for the mother, depending on the importance her culture places on breastfeeding. In a
study of the psychological effects of goal attainment, Moberly and Watkins (2010), reported “the
combination of low goal success and high goal importance was associated with the highest levels
of negative affect, and this interaction was marginally significant for ruminative self-focus” (p.
729). Mothers feel that breastfeeding should be natural task that should be easy to manage and
pleasurable. When those expectations go unmet, feelings of disillusionment and sadness result
(Guyer et al., 2012; Hegney et al., 2008). Katherine Wisner (2016) discussed how Surgeon
General warnings associated with not breastfeeding may create distress for the mother who
cannot or who can no longer breastfeed. Indeed, in a qualitative study of 6 British women,
Guyer et al. (2012) found mothers who stopped breastfeeding before 6 months felt a sense of
guilt about putting their own needs over those of their infants’ after they decided to stop
breastfeeding and were worried they had put their infant’s health at risk as a result. Hegney et al.
(2008) reported that feelings of emotional upset, anxiety, or depression impacted maternal
duration of breastfeeding, feelings of well-being, and perceptions of success as a mother.
Additionally, feelings of failure and guilt were consistency experienced by women (n=40) with

unmet breastfeeding goals.
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Societal Influences on Breastfeeding Outcomes

Societal influences play a prominent role in how maternal success is defined and the
importance of supporting breastfeeding outcomes. For instance, individualistic cultures are
associated with decreased breastfeeding goal attainment as the expectation is that mothers return
to “normal” (Or prior pregnancy status) several days after birth, whereas other more collectivist
cultures take pride in taking care of the mother for many months postpartum (Brown, 2015).
Indeed, poor social, familial and/or professional support is a significant risk factor for cessation
of breastfeeding before 6 months (Kehler et al., 2009; Guyer et al., 2012). There is also a
significant relationship between single, divorced, or separated mothers and using formula
feedings at 5 months postpartum (Nishioka et al., 2011). A reflection of decreased societal
support also includes work and maternity leave standards for mothers. Mothers who are offered
at least 12 weeks of paid maternity leave have improved breastfeeding outcomes at 6 months
than women who are not offered paid leave (Mirkovic, Perrine, & Scanlon, 2016). Dagher,
McGovern, Schold, and Randall (2016) reported mothers who were required to return to work
before their baby was 6 months of age versus those who did not return to work had higher rates
of breastfeeding cessation. Mothers who have lower levels of education and socioeconomic
status often work in clerical or blue collar jobs and struggle to maintain breastfeeding when they
return to work as they often lack flexibility in time, pay, or private, sanitary areas to express milk
(Nishioka et al., 2011, Dagher et al., 2016). Societal factors, however, are only part of the
equation--the physiology of the mother also plays an important role in establishing and

maintaining the breastfeeding relationship.
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Neurobiological Components of Breastfeeding

To understand how physiology impacts breastfeeding cessation, one must first understand
how the hormones oxytocin, prolactin, and cortisol effect lactation. Oxytocin is a released from
the posterior pituitary gland in the mother as a result of smell, auditory, touch and/or suckling
sensory input (Unvas-Moberg et al., 2015). It stimulates the milk ejection reflex, lowers
maternal blood pressure, has analgesic properties, and decreases cortisol levels (Mannel,
Martens, & Walker, 2013). Oxytocin is responsible for increasing maternal aggression toward
threats as well as decreasing aggression toward offspring (Stuebe et al., 2012). The production
of oxytocin is negatively impacted by high levels of stress and anxiety (Stuebe et al., 2012).
Prolactin is a hormone that is responsible for milk synthesis (Stuebe et al., 2012). Levels of
prolactin increase in pregnancy and just after birth, but then significantly decreases--except
during the act of breastfeeding when it increases to two times its typical measure (Stuebe et al.,
2012). Cortisol is an essential hormone that is important to lactation, as it binds to prolactin to
help with milk production (Stuebe et al., 2012). Cortisol is also a byproduct of the
hypothalamus-pituitary-adrenal (HPA) axis activation (Stuebe et al., 2012) produced as a result
of stress to the system. Typically, cortisol levels are the highest pre-waking to help the body
prepare for the day, and lowest in the evening (Fries, Dettenborn, & Kirschbaum, 2009). Ahn &
Corwin (2015) found that mothers who breastfed had decreased rates of pro-inflammatory
cytokines IL-6 and increased morning cortisol levels compared to bottle feeding mothers at 6
months postpartum. Cortisol serves a critical function in maintaining homeostasis, but excessive
amounts have negative effects on metabolic, cardiovascular, immune, emotional and cognitive
functions (Dedovic & Duchesne, 2012). In pregnancy, an increase in placental corticotrophin-

releasing hormone (CRH) leads to an increase in cortisol and suppression of hypothalamic CRH
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secretion. After birth, the hypothalamic release of CRH gradually resumes a more homeostatic
state (Stuebe et al., 2012). When these systems are disrupted, difficulties with breastfeeding
often result.

Physiologic Explanations of Breastfeeding Cessation

Considering the number of women who do not breastfeed or have difficulty with
breastfeeding, it is surprising to know that there are only a few conditions that are true
contraindications to breastfeeding: T-cell lymphotrophic virus type I or 1, untreated brucellosis,
or in the United States, HIV (American Academy of Pediatrics, 2012). Li, Fein, Chen, and
Grummer-Strawn (2008, p. S71) found that mothers who discontinued breastfeeding with in the
first month and between the first the second months after birth included “baby had trouble
sucking and latching on” (53.7% and 27.1% respectively), “breast milk alone didn’t satisfy my
baby” (49.7% and 55.6%), and “I didn’t have enough milk” (51.7% and 52.2%).

Pain with breastfeeding is frequently cited as a reason for cessation, and is associated
with depression due to catastrophizing associations interwoven with central nocioception
pathways (Gracely et al., 2004) and decreased oxytocin levels. Diminished oxytocin impacts
cortisol levels during lactation, disrupting the HPA axis. The cascade of effects that follow
include reduced milk production due to decreased systemic cortisol while the infant is
breastfeeding, and reduced effects of stress that is generally associated with breastfeeding
secondary to disturbances in prolactin and oxytocin production. These factors may lead to less
pleasure in breastfeeding, earlier weaning, and symptoms of postpartum depression (Stuebe et
al., 2012). According to Guyer et al. (2012), mothers who had experienced unexpected physical
struggles establishing breastfeeding experienced significant distress and frustration. In fact,

women who disliked breastfeeding were 1.42 times more likely to have postpartum depression
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than mothers who enjoyed breastfeeding 2 months after delivery (Watkins et al., 2011). Because
of the impact not only on the mother, but also the infant and the mother/infant relationship,
postpartum depression is one of the most disconcerting outcomes of unmet breastfeeding goals.
Postpartum Depression

Postpartum depression affects approximately 1 out of every 8 women (Centers for
Disease Control and Prevention, 2016). Symptoms include feelings of sadness, anxiety,
difficulty with sleep, loss of interest in preferred activities or other people, to the extent that it
interferes with daily living activities (National Institute for Mental Health, n.d.b). Women are
twice as affected by postpartum depression as men (WHO, 2016). According to Katherine
Wisner (2016), of 826 women, 33.4% were identified as having depression using the Edinburgh
Postnatal Depression Scale (EPDS) during pregnancy, 40.1% within 4 weeks of birth and 26.5%
prior to pregnancy. Within the peak of their childbearing years, ages 18-44, women are also at
the greatest risk (57.0%, n=419), for their first onset of a major depressive episode (Park et al.,
2014). Yostrom (2012) reported women with baseline of anxiety and depression were more
vulnerable to stress than those without symptoms prenatally or during pregnancy. Given these
demographics and the impacts of postpartum depression, it is critical providers understand the
underlying contributors to postpartum depression and correlations to breastfeeding cessation in
order to provide optimal physiological support and social change for mothers and babies starting
before conception.
Mechanisms that Contribute to Postpartum Depression

Just as with lactation cessation, “depression results from a complex interaction of social,
psychological and biological factors” (WHO, 2016). For instance, lack of emotional, social and

practical support was significantly associated in women with an EPDS score of >9, and
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emotional and social support maintained significance in women with an EPDS score of >12
(Eastwood, Jalaludin, Kemp, Phung, & Barnett, 2012). A high level of psychosocial stress has
an impact on women’s oxytocin production and depressive symptoms, but is not significant in
oxytocin and mood/sensitive behavior in women with low levels psychosocial stress (Zelkowitz
et al., 2014). Mezzacappa and Endicott (2007) discovered in their study (n=1165) that in
multiparas, 36.9% of bottle feeding mothers were diagnosed with postpartum depression versus
12.0% of breastfeeding mothers. Additionally, breastfeeding mothers showed decreased cortisol

and heart rates when exposed to a stressor than bottle feeding mothers (Cox et al., 2015).

Stuebe et al. (2012) discussed how data from animal and human clinical experiments
pointed to neuroendocrine mechanisms that may have triggered perinatal mood disorders and
failed lactation. In pregnancy, an increase in placental corticotrophin-releasing hormone (CRH)
leads to an increase in cortisol and suppression of hypothalamic CRH secretion. After birth, the
hypothalamic release of CRH gradually resumes a more homeostatic state (Stuebe et al., 2012).
The research is conflicted around cortisol levels for women with perinatal mood disorders in
pregnancy and postpartum. Some researchers report that cortisol is lower than typical baseline in
mothers with postpartum depression, which results in decreased prolactin, oxytocin and cortisol
function (Stuebe et al., 2012) and in turn decreases breastfeeding duration. In terms of oxytocin,
“both stressors and anxiety are correlated with diminished oxytocin release, which may, in turn
affect milk let down and perinatal mood” (Steube, et al., 2012, p. 266). Groer and Morgan
(2007) found postpartum depressed mothers had significantly lower salivary cortisol levels.
Taylor, Glover, Marks and Kammerer (2009) discovered women with postpartum depression
showed significantly decreased morning rise in cortisol levels when compared to postpartum

women who did not report depression and women who were not pregnant at 7.5 weeks
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postpartum. Though the directional relationship was unclear, Cox et al. (2015) reported their
research on oxytocin and HPA reactivity in postpartum women indicated “dysregulation of
oxytocin and modulation of cortisol response to stressors may play a role in the pathogenesis of
PPD” (p. 9) in women who were breastfeeding. Women in their breastfeeding group who
showed signs of depression and anxiety also displayed increased cortisol levels and heart rates
compared to women who were asymptomatic. In addition, an increase in cortisol reactivity was
noted in pregnant mothers who developed postpartum depression when subjected to stress
compared to probable non-depressed pregnant mothers in a study completed by Nierop,
Bratsikas, Zimmerman, & Ehlert (2006). Finally, in a typical neurohormone situation, stress
(resulting from, but not limited to pain, sleep disturbance or injury) also activates the immune
system triggering a release of proinflammatory cytokines based on cortisol production (Kendall-
Tackett, 2007). Postpartum depression has been linked with an increase in proinflammatory
cytokines (Liu, H., Zhang, Y., Gao, Y., & Zhang, Z., 2016). Mothers in the postpartum period
typically experience increased inflammation. However, if there is less cortisol or the mother is
cortisol resistant, the system becomes dysregulated -- increasing the likelihood of postpartum
depression (Kendall-Tackett, 2007, Kim & Ahn, 2015).
Functional Implications of Postpartum Depression

Postpartum depression can result in acute outcomes for the mother and infant dyad. A
multitude of perinatal health concerns are associated with postpartum depression such as:
physiological dysregulation, appetite and nutrition effects, cognitive changes that affect attention
to self and infant safety, prenatal care compliance, increased alcohol and/or drug use, loss of
interpersonal and financial resources, increased morbidity of other medical problems, decreased

capacity of maternal attachment behaviors to support infant development, and increased risk of
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suicide (Wisner, 2016; WHO, 2016). Tactile, vocal, and facial communication are all effected in
depressed mothers, and as a result, infants of depressed mothers, “smile less and frown more, are
irritable and difficult to console, and tend to be more withdrawn and less responsive” (Wisner,
2016). Tronick and Reck (2009) described how mothers with postpartum depression were less
responsive to their infants, and as a result, those infants were more likely to develop sad,
depressed, and angry affects. Such disruptions in psychosocial relatedness may also lead to
challenges in infant attachment and long- term wellness. Matijasevich et al. (2015) reported
more chronic and severe patterns of maternal depression resulted in increased child
externalization and internalization behaviors and probability the child could be diagnosed with a
mental health disorder at 6 years of age. When considering best practices to support the mother
and infant, the neurobiological and social links between postpartum depression and breastfeeding
goal attainment need to be taken into consideration.
Postpartum Depression and Breastfeeding

Current research varies as to whether breastfeeding affects postpartum depression and/or
vice versa. A majority of researchers indicate that postpartum depression decreases
breastfeeding duration. Dennis and McQueen (2007) reported that breastfeeding cessation could
be predicted by early postpartum depressive symptoms. In addition, women with two or more
physiological stressors were three times more likely to not exclusively breastfeed to 4 months
(Lindau et al., 2015). Kehler et al. (2009) stated depression or anxiety during pregnancy and/or
history of depression were significant factors for cessation of breastfeeding before 6 months.
Finally, a significant relationship was found between single, divorced, or separated mothers’
EPDS scores to >9 at 5 months, which was also a significant determinant of formula milk based

feeding at 5 months postpartum (Nishioka et al., 2011).
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Additionally, mothers who have postpartum depression and are taking medications for
treatment may discontinue breastfeeding out of concern that the medication may transfer through
breastmilk to their infants. There is still an inaccurate, generalized belief that antidepressant use
needs to be equated with cessation of breastfeeding (Wisner, 2016). This may be because the
research on the long term effects of medication use during pregnancy and the postpartum period
are contradictory (Kendall-Tackett & Hale, 2010). However, Hale and Rowe (2014) reported
that in certain cases, breastfeeding while the mother is taking certain antidepressants may be
more beneficial than not breastfeeding at all. A review by Kendall-Tackett and Hale (2010)
stated the risk of not treating mothers with postpartum depression was more dangerous than the
small amount of medication that may be transferred through breastmilk. They reported there was
always risk involved in taking antidepressants while pregnant or breastfeeding as the long term
effects are still unknown, though the risks placed on the infant when the mother was taking
antidepressants (with the exception of fluoxetine) while breastfeeding were generally low
(Kendall-Tackett & Hale, 2010).

Other studies found that the cessation of breastfeeding or initiation of bottle feeding
related to postpartum symptoms. Nishioka et al. (2011) stated, “The proportion of mothers who
changed the feeding pattern (from breastfeeding-based at 1-month to formula milk-based at 5-
month) with EPDS > 9 points at 5-month postpartum was significantly higher than those who
continued to breastfeed at 1- and 5-month postpartum” (p. 555). Mezzacappa and Endicott
(2007) stated that within the sample of multiparas, 36.9% of mothers who were bottle feeding
and 12.0% of breastfeeding mothers had significant odds of qualifying as depressed. The
difference was not statistically significant for primiparas. Researchers in an evolutionary

medicine review suggested women who bottle fed or ceased breastfeeding had higher rates of
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postpartum depression as their bodies responded physiologically in a manner similar to mothers
who had babies that died (Gallup, Pipitone, Carrone, & Leadholm, 2010).

Exclusive breastfeeding may reduce the risk of depression symptomology. Breastfeeding
mothers were significantly less likely to report depressed mood and anhedonia than mixed-or
formula feeding mothers (Kendall-Tackett, Cong, & Hale, 2011). Borra et al. (2015) reported
the strongest negative relationship between decreased scores on the EPDS and breastfeeding
were noted at 8 weeks after birth. Women who were breastfeeding at 1 week were not less likely
than non-breastfeeding mothers to report postpartum depression at 1 or 2 months after birth
(Dennis & McQueen, 2007; Hahn-Holbrook, Haselton, Dunkel, Schetter, & Glynn, 2013).
However, over time, mothers who breastfed reported less depressive symptoms up to 2 years of
age (Hahn-Holbrook et al., 2013). Partial breastfeeding and bottle feeding were found to
increase anxiety and symptoms of depression (EPDS >10), though bottle feeding was found to
pose a more severe risk than mixed breastfeeding (Yostrom, 2012). In addition, Tashakori,
Behbahani, & Irani (2012) found a significant difference in the rates of postpartum depression
(EPDS >12) 8 weeks after delivery in 150 mothers who exclusively breastfed (n=2) versus those
who did not (n=14). For mothers who intend to but are not able to breastfeed, societal changes
and strategies that reconstruct the emotional and neurobiological components of breastfeeding
need to be considered to promote well-being. Skin-to-skin care is one practice that serves
protective and restorative properties for both the mother and baby.

Skin-to-skin /Kangaroo care history and implementation

Feldman-Winter et al. (2016) describe skin-to-skin care as the act of putting a healthy
term newborn infant ventrally on the mother’s/caregiver’s bare chest. The infant is wearing only

a diaper to promote skin contact between the dyad. The infant is then covered in a blanket with
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the exception of the head. Skin-to-skin care originated in Columbia in 1979 by Dr. Edgar Rey
and Dr. Hecter Martinez at the Instituto Materno Infantil in Bogota, Colombia. The physicians
implemented a skin-to-skin homecare technigue as an alternative to the hospital setting that was
overcrowded, understaffed, and had high levels of infectious cross contamination. Initially, 0
babies weighing 501-1000g survived after birth with hospital care. After implementation of a
home program that involved skin-to-skin care, positioning the baby in a head-up position, and
breastfeeding (with the exception only of providing guava juice), the mortality rate decreased to
75%. In addition, the rate of abandonment dropped from 34 to 10 on a yearly basis (Whitelaw,
& Sleath, 1985). Skin-to-skin care or kangaroo care (the later will be used as a description of
skin-to-skin for preterm infants for the purposes of this report) has since been well researched
and is currently recommended by the National Institute for Mental Health (n.d.c) and the World
Health Organization (2003) because of the physical and emotional benefits gained for the mother
and the infant born either vaginal or cesarean delivery. Though one of the goals of skin-to-skin
care is to improve breastfeeding outcomes, it is recommended regardless of feeding style.
Current literature varies or does not always clarify how much skin-to-skin is necessary to
produce optimal results. In one review, skin-to-skin is recommended immediately after birth for
up to one hour and throughout infancy (Feldman-Winter et al., 2016). Chan, Valsangkar,
Kajeepeta, Boundy, and Wall (2016) found that in a review of the literature, the most common
duration of skin-to-skin reported in studies was 22 hours, and that it is necessary to continue to
study how much skin-to-skin care produces the maximum results in a way that may be most
reasonable for families. The World Health Organization (2003) recommended the following

guidelines on the implementation of skin-to-skin care: initiate immediately after birth, maintain
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each session for a minimum of 60 minutes or more (as to minimize the frequency of disrupting
the physiological state), and continue to implement skin-to-skin care until the infant refuses.

Implementation of skin-to-skin care encourages positive interactions between mothers
and babies to establish breastfeeding and potentially dampen symptoms of postpartum
depression. In industrialized countries, it is common birth practice to separate the mother from a
full-term infant immediately after birth to clean, weigh, and administer vitamins. For premature
infants, or those at risk, the separation can be much longer (as in the case of early preterm infants
in incubators). These examples of early and frequent separation of the mother and the infant
increases the stress load through repeated activation of the HPA axis, which can lead to both
short and long-term effects on mental health (Vetulani, 2013). In his work with rat pups,
Vetulani (2013) found that repeated 3-hour separation of the pups from the dams from birth
resulted in hyper responsivity and lifelong depressive-like symptoms—and were similar in
findings of human maternal separation from infants. Given that it is not always common practice
in hospitals for the infant to “room in” with the mother, the neurobiological effects on human
infants that are separated at birth without ever having contact with their mother may be even
more significant on the dyad. Tactile, skin-to-skin input between the rat pups and dams,
however, enhances hypothalamic oxytocin, reducing stress (Vetulani, 2013).

Physiological Benefits of Skin-to-skin care

Skin-to-skin care results in physiological benefits for the mother and infant. Nimbalkar,
Patel, Sethl, and Nimbalkar (2014) found that during skin-to-skin care there was a significant
decrease in maternal blood pressure and respiratory rate when compared to resting rates.
Mothers overall reported less anxiety, felt more relaxed, and demonstrated improved

breastfeeding rates in early post-partum (Moore, Anderson, Bergman, & Dowswell, 2012). A
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small (n=18) qualitative study by Johnson (2007) reported that mothers who engaged in
kangaroo care felt they were more connected to their infants, better able to read their infant’s
cues and gained confidence in their maternal roles. Moore et al., (2012) in their large-scale
research analysis found that that late preterm infants who participated in skin-to-skin care cried
less, were more interactive with caregivers, and had more stabilized blood glucose
concentrations. In addition, skin-to-skin care improved infant respiration rates (Cho et al., 2016),
thermal regulation (Nyqvist et al., 2010), and had analgesic effects (Johnston et al., 2016). Okan,
Ozdil, Bulbul, Yapici, and Nuhoglu (2010) found no differences between skin-to-skin care and
breastfeeding groups in terms of neonates who were subjected to a heel prick in terms of heart
rate, oxygen saturation changes and length of crying, but results were significantly improved
when compared to infants who were placed on a table for the procedure.

Skin-to-skin care has been shown to increase the duration of time mothers engaged in
breastfeeding (Bigelow, et al., 2014; Moore et al., 2012). The World Health Organization (2003)
reported that the earlier that breastfeeding is initiated, the greater the breastfeeding outcomes.
Bigelow et al. (2014) found in their study that all of the mothers who engaged in skin-to-skin
care were still breastfeeding at 3 months, whereas the control group’s breastfeeding rates
decreased as their infants aged. Skin-to-skin care, because of the tactile stimulation and in turn
oxytocin release, may stimulate milk production, increasing the “likelihood of mothers
maintaining their decision to breastfeed their infants” (Bigelow, et al., 2014, p. 60). In addition,
a more significant decrease in cortisol levels was evident the longer mothers participated in skin-
to-skin care with their infants prior to sucking (Handlin et al., 2009).

Other studies have also reported on the benefits of skin-to-skin care on oxytocin levels in

the mother and infant. For instance, when parents engage in skin-to-skin care, “parental cortisol
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and anxiety responses corresponded to the OT changes at pre-, during- and post-SSC stages
suggests that OT release in response to SSC may modulate the autonomic nervous and stress-
regulation systems and buffer parental responses to stressors and anxiety” (Cong et al., 2015, p.
405). In the same study, maternal oxytocin levels increased from baseline while participating in
skin-to-skin with their infants, and decreased after skin-to-skin practice was completed. In a
study done on co-regulation of maternal depression and child oxytocin responses, Pratt et al.
(2015) found increased maternal oxytocin levels protected children ages birth to 6 years from the
effects of depression. Unvéds-Moberg et al. (2015) suggested that these long-term benefits of
early skin-to-skin care and oxytocin release may lead to a conditioned response where a child
hearing, seeing, or smelling the mother may lead to an oxytocin response. In turn, the child is
neurobiologically primed to establish a positive attachment response to the mother.

Morelius et al. (2015) reported HPA axis and brain maturation may be affected by consistent
human touch and parental closeness by the influence of regulation of circadian rhythms and
cortisol. Neu et al. (2009) found that after 60 minutes of holding (both skin-to-skin and
“traditionally” with a blanket) mothers and infants co-regulated their salivary cortisol levels—in
other words, their cortisol levels were more closely matched after holding when compared to
their baseline levels of cortisol. Further, cortisol assay differences between one week and one
month indicated a significant decrease in cortisol (stress) levels in mothers who practiced skin-
to-skin care than the control group of mothers who were not requested to provide skin-to-skin
care (Bigelow et al., 2012). Morelius et al. (2015) found salivary cortisol reactivity of mothers
were significantly decreased when compared to a group of mothers not educated on skin-to-skin
care. For mothers experiencing stress related to breastfeeding and/or postpartum depression, it is

important to remember that “depressive symptomatology and elevated physiological stress may
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be independent risk factors for women in the postpartum period. Yet both may be affected by
SSC” (Bigelow et al., 2012, p. 371).

Effect of Skin-to-skin on psychological well-being

In a literature review, Nyqvist et al. (2010) reported that skin-to-skin care aided in
decreasing postpartum depression and improved maternal sensitivity. Bigelow et al. (2012) also
described how mothers who practiced skin-to-skin care reported fewer depressive symptoms on
EPDS scores obtained at one week and one month after giving birth. In a randomized trial of
families with fathers and mothers participating in continuous kangaroo care, the father’s opinion
of stress in the relationship improved (Nimbalkar et al., 2014). This is especially important
considering that a protective factor for postpartum depression and early breastfeeding cessation
is spousal support. Bystrova et al. (2009) studied 124 mothers and infants who at birth were
divided into 4 randomly assigned groups (skin-to-skin and rooming in, dressed infants and
rooming in, infants in nursery and mothers in maternity ward, and infants kept in the nursery
after birth, but then roomed in with their mothers in the maternity ward) and videotaped 1 year
after birth using the Parent Child-Early Relational Assessment (PCERA). Researchers found
significant positive effects at one year of age on PCERA measurements of maternal sensitivity,
infant self -regulation and irritability and mutuality in the dyad in mothers and infants who
participated in 2 hours of skin-to-skin care after birth or early suckling versus mothers who did
not have early contact with their infants. Cho et al. (2016) found a significant decrease in

maternal stress and improved maternal-infant attachment as a result of kangaroo care.

Chapter Summary
Understanding the physiological and emotional connection between unmet breastfeeding

goals and postpartum depression is imperative when considering therapeutic interventions that
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enhance maternal and infant health and well-being. Encouraging skin-to-skin practices at birth
and continuing into infancy may serve as a no cost, protective strategy toward improved
breastfeeding outcomes from the beginning of life, and may decrease symptoms of postpartum
depression. For mothers who do not meet their breastfeeding expectations, skin-to-skin care
provides the dyad with oxytocin, which may encourage maternal sensitivity, reduce stress, and

complement other therapeutic interventions to minimize postpartum depression symptomology.
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Chapter Three: Conclusions and Recommendations

This paper reviewed the neurobiological, psychological and psychosocial reasons as to
why mothers may discontinue breastfeeding before they desire, how the complex combination of
these factors are correlated with postpartum depression, and the effects of skin-to-skin care in
improving maternal and infant well-being. The exploration of available research yielded the
need for additional study in all of the aforementioned areas. It also indicated the necessity for

change in social and individualized maternal care practices.

This review of existing literature leads to the conclusion that the relationship between
breastfeeding cessation and postpartum depression is multidirectional. Mothers who have less
social support, education, and decreased economic resources are less likely to breastfeed to their
intended goals and are also at higher risk for postpartum depression. Physiologically, for
mothers under stress, variances in inflammation and cortisol production impact milk production
and ejection leading to earlier cessation and depression symptoms. Though research that
specifically links the benefits of skin-to-skin care to mothers with unmet breastfeeding goals is
not available, there is evidence for the influence of skin-to-skin on physiological states and
mood. Bigelow, et al. (2012) stated, “Mother/infant SSC may be an intervention strategy to
lessen depressive symptoms and anxiety, improve maternal mood, and assist the
psychophysiological connection between mothers and infants, thereby enriching the lives of

mothers and their children” (p. 380).

Continued research is necessary to determine the relationship between unmet
breastfeeding goals and postpartum depression. Much of the research that relates to the

combination of these criteria is based on samples of white, middle class women. In cultures
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where breastfeeding is more normative, stress resulting from unmet goals may be more
significant and need to be taken into consideration. Additionally, to date research does not
indicate how mothers who are unable to breastfeed may benefit from using skin-to-skin and
supportive feeding techniques. The duration, intensity and frequency of skin-to-skin care
necessary to produce beneficial outcomes in mothers who are not breastfeeding and/or who have
postpartum depression needs to be considered in order to provide the most effective means of

intervention.

It is recommended that to best address the concerns of mothers with unmet exclusive
breastfeeding goals, a shift in focus toward prevention strategies is necessary for mothers who
intend to breastfeed. These changes need to occur at the levels of societal change, pregnancy/

birth practices, and postpartum support.

It is imperative that advocates for infants and mothers promote a societal shift toward
making improvements in birthing practices, breastfeeding support, and maternal/infant mental
health. Debevec & Evanson (2016) explained, “Without realistic expectations, women are
unprepared for breastfeeding” (p. 469). The idea that breastfeeding is ‘natural’ and therefore
‘easy’ needs to be debunked. We need to better prepare mothers not only of the benefits, but
also for the difficulties that are involved with breastfeeding. Breastfeeding mothers are often
times devalued in the community or within their own families. Given the rise in popularity of
formula feeding post World War 11, most women of childbearing age and the generations prior
did not have mothers who breastfed. As a result, there is generally a lack of familiar
breastfeeding support and vicarious learning. In fact, Porta et al. (2016) found that 56.4% of
women who were not breastfed as infants established breastfeeding within the first month versus

91.1% of women who themselves were breastfed. Mothers and their primary supports would
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benefit from more peer to peer learning opportunities and built in lactation and mental health
support in pregnancy, after delivery and through the first postpartum months as breastfeeding
and the maternal/infant relationship is established. Twelve month paid maternity leave as an
employment standard would also offer mothers the time and flexibility necessary to establish
breastfeeding with less pressure to return to work for economic reasons. Further, the way our
society describes ‘successful” breastfeeding or ‘failed’ lactation respectively correlates with how
women may define themselves as mothers and is reflected in the guilt and shame mothers
experience when they don’t meet their goals. We need to mindful of how we define positive
mothering and the benefits of supportive bottle and breastfeeding. For example, encouraging
bottle feeding techniques that closely mimic breastfeeding could be beneficial to the mother and
infant. Strategies such as using a SMS feeder may be an option for donated breastmilk or
formula to be fed to the baby via the breast. Holding the baby skin-to-skin, switching sides and
promoting paced bottle feeding could offer mothers a way to encourage positive feeding rituals
that may offer some similar physiological and emotional effects of breastfeeding. The benefits
of partial breastfeeding and using the breast as a calming mechanism for the infant should also be
emphasized. Mothers and infants using these feeding approaches might experience gains in

mood and physiologic regulation from effects of oxytocin and positive interaction.

Skin-to-skin care should be encouraged as part of the education around standard birthing
practices for medical professionals and parents, regardless of feeding choice. Vetulani (2013)
hypothesized that the common practice of removing infants from their mothers after birth (to
weigh, administer vitamins, etc.) and/or the practice of separating mothers and babies to nursery
care wards may be related to our struggles in mental health of industrialized societies as a whole.

Separation sets regulatory baselines at a state of heightened alertness, thereby influencing long
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term emotional stability, whereas skin-to-skin care promotes physiologic and psychological

organization.

It is critical that mental health therapists, obstetricians, pediatricians, lactation consultants
and other related medical professionals are educated on how to identify and screen for
postpartum depression as early identification and proper referrals can be integral in preserving
the health of the mother, infant, and breastfeeding outcomes. In addition, training on the use of
skin-to-skin care, the importance rooming in, and appropriate use of antidepressants that are
conducive to breastfeeding is essential. Encouraging mothers to establish a relationship with a
lactation professional or peer-to-peer support (such as La Leche League) before they report
challeges with breastfeeding, should be promoted to aid in their breastfeeding goal attainment.

In conclusion, establishing early skin-to-skin care, breastfeeding and positive feeding support for
all mothers, may reduce the incidence of postpartum depression symptoms related to unmet

breastfeeding goals.
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