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Abstract

Introduction Numerous studies have shown that the constructs of the Theory of Reasoned Action (TRA), Theory of Planned
Behavior (TPB) and Breastfeeding Self-Efficacy (BSE) Framework can effectively identify relationships between maternal
psychosocial factors and breastfeeding initiation. However, the ability of these theories to predict breastfeeding duration has
not been adequately analyzed. The aim of the review was to examine the utility of the constructs of TRA/TPB and BSE to
predict breastfeeding duration. Methods We conducted a literature search using Pubmed (1980-May 2015), Medline (1966-
May 2015), CINAHL (1980-May 2015), EMBASE (1980-May 2015) and PsycINFO (1980-May 2015). We selected studies
that were observational studies without randomization or blinding, using TRA, TPB or BSE as the framework for analysis.
Only studies reporting on breastfeeding duration were included. Results Thirty studies were selected, which include four
using TRA, 10 using TPB, 15 using BSE and one using a combination of TPB and BSE. Maternal intention and breastfeeding
self-efficacy were found to be important predictors of breastfeeding duration. Inconsistent findings were found in assess-
ing the relationship between maternal attitudes, subjective norms, perceived behavior control and breastfeeding duration.
Discussion The inadequacy of these constructs in explaining breastfeeding duration indicates a need to further explore the
role of maternal self-determination in breastfeeding behavior.

Keywords Breastfeeding - Psychosocial factors - Intention - Self-efficacy - Self-determination theory - Systematic review

Significance

There has not been a thorough analysis of the utility of the
constructs of TRA/TPB and BSE in predicting breastfeeding
duration. Conducting a thorough systematic review allowed
us to explore the limitations of these constructs. Further
research is necessary to study the relationship between
maternal self-determination and breastfeeding duration.
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Introduction

Many governmental and non-governmental bodies world-
wide have put substantial effort into breastfeeding promo-
tion. The majority of new mothers intend to breastfeed but
few exclusively breastfeed for 6 months, the duration recom-
mended by the World Health Organization (World Health
Organization 2003). It is widely known that breast milk
helps protect against infection and allergies, which com-
monly occur in infants (American Academy of Pediatrics
2012). However, new mothers may face psychosocial bar-
riers to breastfeeding, such as unfavorable opinions about
breastfeeding from significant others, and stigmatization
associated with breastfeeding in public venues (Dignam
1995; Kong and Lee 2004; Scott et al. 2003). Breastfeeding
researchers have used social psychology theories to explore
the relationships between psychosocial determinants and
breastfeeding behavior. The theories that have been used
most frequently are the Theory of Reasoned Action (TRA)/
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Theory of Planned Behavior (TPB) and the Breastfeeding
Self-Efficacy (BSE) Framework.

The TRA proposes that intention reflects people’s per-
ceived likelihood of performing a given behavior (Fishbein
1967; Fishbein and Ajzen 1975, 2010). Women who intend
to breastfeed exclusively are approximately twice as likely to
achieve their own exclusive breastfeeding goals when com-
pared with women who do not intend to exclusively breast-
feed (Chezem et al. 2003; Otsuka et al. 2008). Other studies
have found that mothers who intend to breastfeed antenatally
are more likely to feed their baby breast milk and less likely
to give infant formula in the early postpartum period (Law-
ton et al. 2012; Manstead et al. 1983).

The antecedents of intentions are attitudes and subjec-
tive norms toward a behavior (Fishbein 1967; Fishbein and
Ajzen 1975, 2010) Attitude is defined as spontaneous and
unconscious beliefs about a particular behavior (Fishbein
and Ajzen 2010), while subjective norms describe what
behaviors people perceive their significant others think they
should or should not carry out (Fishbein and Ajzen 2010).
In breastfeeding and postpartum women, significant others
may include a person’s peers and social network or signifi-
cant family members such as the partner, parents or parents-
in-law, or siblings (Bai et al. 2011, 2016; Campbell et al.
2014; Tarrant et al. 2004; Tsai 2014; Ismail et al. 2013).
Manstead et al. (1983) found that mothers who breastfed
their infants scored higher in behavioral beliefs and norma-
tive beliefs about breastfeeding than mothers who formula
fed. In the same study, maternal attitudes and subjective
norms toward breastfeeding were found to be associated with
intention to breastfeed. In another study, among women who
initiated breastfeeding, maternal attitudes and subjective
norms toward breastfeeding were associated with intention
to continue breastfeeding, and maternal attitudes were the
sole factor that predicted their intention to continue breast-
feeding (Bai et al. 2010). Moreover, the effect of subjective
norms for predicting intention to continue breastfeeding was
stronger in married than unmarried women (Bai et al. 2010),
which may suggest that for married women breastfeeding
support from the baby’s father and other family members
was more available than in unmarried mothers.

However, the TRA does not account for environmen-
tal constraints or personal control factors on pregnant
women’s decisions about breastfeeding. This limitation
of the TRA was improved by adding a new component,
perceived behavioral control (PBC). PBC measures how
mothers perceive their own level of control over breast-
feeding (Dodgson et al. 2003; Fishbein and Ajzen 2010).
The modified TRA is now called the TPB and it is able
to predict intention to breastfeed. Swanson and Power
(2005) demonstrated that mothers holding favorable atti-
tudes towards formula feeding were less likely to plan to
initiate breastfeeding. Duckett et al. (1998) used structural
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equation modeling to assess the relationship between TPB
constructs and breastfeeding intention and found that
maternal attitudes, subjective norms and PBC were signifi-
cant predictors of breastfeeding intentions, even after con-
trolling for maternal education and perceived insufficient
milk. These findings were similar to the findings of other
researchers who have studied the association between TPB
constructs and breastfeeding intentions (Dodgson et al.
2003; McMillan et al. 2009; Wambach 1997).

Self-efficacy refers to one’s perceived ability and con-
fidence to perform an activity (Bandura 1977). BSE the-
ory proposes that past breastfeeding experiences, obser-
vational learning from competent role models, verbal
appraisals from trusted individuals, and maternal emo-
tional relaxation towards breastfeeding improves mater-
nal confidence and self-efficacy in mothers intending to
breastfeed (Dennis 1999). Several studies have found
that at 6-week postpartum, mothers with higher baseline
breastfeeding self-efficacy scores were more likely to be
exclusively breastfeeding (Dennis and Faux 1999; Loke
and Chan 2013). Greater breastfeeding self-efficacy is also
associated with stronger breastfeeding intentions (Mitra
et al. 2004; Otsuka et al. 2008) and intention to exclu-
sively breastfeed in women who had initiated breastfeed-
ing (de Jager et al. 2014). Semenic et al. (2008) found
that in a group of Canadian mothers who breastfed exclu-
sively, breastfeeding self-efficacy scores increased signifi-
cantly from the immediate postpartum period to 4 months
postpartum.

Although social and behavioral constructs are cor-
related with breastfeeding intentions and intentions are
associated with breastfeeding duration and exclusivity, it
is worthwhile to directly examine whether the TRA/TPB
and/or BSE are effective in predicting the actual duration
of breastfeeding. As a longer duration of breastfeeding
provides greater health benefits to infants and mothers,
there is a need to evaluate the association between the
constructs of TRA/TPB and BSE and actual breastfeed-
ing duration. Thus, the aim of the review is to examine
whether the constructs of TRA/TPB and Self-Efficacy
Framework are able to predict breastfeeding duration.

Methods

This systematic review was conducted in accordance with
the Preferred Reporting Items for Systematic Reviews and
Meta- Analyses (PRISMA) statement (Moher et al. 2009).
The focus was on the effects of psychosocial factors on
breastfeeding continuation. The models of interest were
the TRA, TPB and BSE.
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Eligibility Criteria

Studies met the inclusion criteria if they were were observa-
tional studies without randomization or blinding.

Studies were excluded if study participants were (1) ado-
lescent mothers; (2) pregnant women with high-risk preg-
nancies; or (3) mothers of infants born preterm and/or hos-
pitalized. We also excluded (1) studies involving translation
or validation of instruments; (2) randomized clinical trials
or quasi-experimental studies; (3) educational interventions;
(4) qualitative studies; (5) psychometric testing studies and
(6) review articles.

Exposure of Interest

Research studies were included if it was explicitly stated
that the constructs of the TRA, TBP, BSE, or a combina-
tion, were used to assess the effect on breastfeeding duration.
Studies were excluded if (1) the aim of the study was to
describe knowledge, beliefs, or choice of feeding method or
(2) the outcome variables were only intention to breastfeed
or breastfeeding initiation.

Outcome of Interest

To be included, at least one of the measured outcomes was
the duration of exclusive or any breastfeeding.

Search Strategy

Studies were located through electronic databases includ-
ing PubMed (1980-May 2015), Medline (1966-May 2015),
CINAHL (1980-May 2015), EMBASE (1980-May 2015)
and PsycINFO (1980-May 2015). The following keywords
were used to search for relevant research papers:

#1: breastfeeding OR breast-feed OR breast feed;

#2: continuation OR discontinuation OR cessation OR
duration OR maintenance;

#3: Theory of Reasoned Action OR TRA;

#4: Theory of Planned Behavior OR TPB OR Theory of
Planned Behaviour;

#5: breastfeeding self-efficacy OR BSE;

#6: (#1 AND #2 AND #3) OR (#1 AND #2 AND #4) OR
(#1 AND #2 AND #5).

Data Extraction and Analysis

Two reviewers (CL and KL) separately extracted the data
from the selected papers and evaluated the methodological
quality of the reported studies. The following information
was extracted: year of publication, study design, participant
characteristics, country where the study was conducted,

psychosocial theories used, sample size, outcome meas-
ures, statistical methods, and study findings. We assessed the
reported association between breastfeeding intentions, atti-
tudes, subjective norms, perceived behavioral control and/or
breastfeeding self-efficacy and breastfeeding duration.

Quality Appraisal of Observational Studies

We used the Newcastle/Ottawa Quality Assessment Scale
(NOS) to evaluate the quality of cohort studies and cross-
sectional studies (Institute OHR 2014). Studies were
appraised using three broad categories: (1) selection of
group/cohort (4 criteria), (2) confounder (1 criterion), and
(3) outcome (3 criteria). Each criterion received a maximum
score of one point. Cohort studies were evaluated against
all 8 criteria while cross-sectional studies were evaluated
against 5 criteria. Cohort studies that received total scores of
7-8, 5-6, 4 and 0-3 and cross-sectional studies that received
total scores of 5, 4, 3, or 0-2 were rated as very good, good,
satisfactory or unsatisfactory, respectively.

Results
Search Results

Initially, 264 items were retrieved from the databases
and other sources (Fig. 1). After removing 141 duplicate
reports we reviewed 123 items. After screening the titles
and abstracts, we excluded 84 items. The full texts of the
remaining 39 papers were reviewed and we further excluded
9 reports. A total of 30 studies were included in the final
review.

Overview of Included Studies

The characteristics of the included studies are described in
Table 1. The earliest study was published in 1983 and the
latest in 2015. Ten studies were conducted in the United
States (US), six in the United Kingdom (UK), three each in
Canada and Hong Kong, and one each in Turkey, Denmark
and Japan. One Australian study recruited only rural par-
ticipants (O’Brien and Fallon 2005) and one study used an
online questionnaire to recruit participants from Australia,
North American, and Europe (de Jager et al. 2014). One US
study recruited participants of African origin (McCarter-
Spaulding and Gore 2009) and a Canadian study recruited
Aboriginal women (McQueen et al. 2015). Women living
in economically deprived regions were recruited in three
studies (Glassman et al. 2014; Lawton et al. 2012; McMil-
lan et al. 2009).

The psychosocial models used to predict breastfeeding
continuation in the selected studies include the TRA in
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Fig. 1 Flow Diagram. RCT ran-
domized controlled trial, HIV
human immunodeficiency virus

Identification

Records identified through
database searching (n=254).

Pubmed=57
CINAHL=15
EMBASE=62
Medline=48

PsycINFO=72

Additional records identified
through other sources (n=10).

Screening

[ included | [ etigibiity | |

four studies, the TPB in 10, BSE in 15 and a combination
of TPB and BSE in one study (Table 1). The majority of
study designs were prospective cohort studies (N =27) and
cross sectional studies (N =3). The sample sizes ranged
from 57 (Bailey et al. 2008) to 602 participants (Avery
et al. 1998; Duckett et al. 1998). The mean ages of the
study participants ranged from 24 years (McMillan et al.
2009) to 31.5 years (Otsuka et al. 2008).
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Duplicates removed ’

(n=141).

Records excluded (n=84).
RCT=15

Unrelated topic=15
Quasi-experiement=3
Qualitative study=2
Non-English=1
Psychometric analysis=12
Unrelated to duration=27

Review=5

v fobesity=
Records screened Hiv women, OUESIt\/ s
(n=123).

Adolescent mothers=1

Full-text articles excluded, with
reasons (n=9).

Unrelated to duration=5

Ful-text articles Duplicate=3

assessed for eligibility
(n=39).

Secondary data analysis of
RCT study=1

Studies included in the
review (n=30).

Summary of Findings

Breastfeeding duration was assessed at various time points
across the first year after birth, from the first week up to
1 year. However, the majority of studies (N =26) reported
breastfeeding outcomes within the first 6 months and only
four studies followed participants beyond this time period
(DiGirolamo et al. 2005; Dodgson et al. 2003; Duckett et al.
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1998; Rempel 2004). In a majority of the reviewed studies,
the authors examined duration of any breastfeeding (N=22)
with only six studies reporting on exclusive breastfeeding
outcomes and two studies reporting on ‘full’ breastfeeding
(Goksen 2002; O’Brien et al. 2008).

TRA/TPB and Breastfeeding Duration

Five studies reported an estimation of the association
between intention and breastfeeding duration (Avery et al.
1998; Bai et al. 2010; Donnan et al. 2013; Manstead et al.
1983; McMillan et al. 2009). Bai et al. (2010) reported
that at 3 months postpartum, participants intending to
exclusively breastfeed for 6 months were 65% more likely
to be exclusively breastfeeding when compared with par-
ticipants not having such intentions (OR 1.65, 95% CI
1.08-2.52) (Table 2). Avery et al. (1998) reported that
the likelihood of breastfeeding cessation before 4 weeks
postpartum was reduced by 4% for every additional week
of intended breastfeeding duration (OR 0.96, 95% CI
0.94-0.97). Manstead et al. (1983) found a significantly
positive relationship between longer intended breastfeeding
duration and continued breastfeeding at 6 weeks postpar-
tum (OR 2.60, p <0.001). Four studies reported significantly
higher rates of continued breastfeeding among mothers who
intended to breastfeed when compared with mothers who did
not (Dodgson et al. 2003; Duckett et al. 1998; Johns Hop-
kins University 1988; Wambach 1997). Duckett et al. (1998)
found that one additional week of breastfeeding intention
was significantly associated with a 0.4 week increment in
the duration of breastfeeding (coefficient=0.43, p <0.05).
Dodgson et al. (2003) found that the magnitude of the asso-
ciation between intention and breastfeeding duration were
moderate for a modified TPB model (coefficient=0.37,
p<0.05), a TPB model looking at working mothers (coef-
ficient=0.42, p<0.05), and a TPB model with PBC as a
mediator (coefficient=0.36, p <0.05). Two studies reported
similar positive findings but the point estimates lacked preci-
sion as there were wide confidence intervals (CI) or the CIs
were not reported (DiGirolamo et al. 2005; Rempel 2004).
DiGirolamo et al. (2005) found that mothers who intended
to stop breastfeeding at 2 months postpartum had a signifi-
cantly higher risk of stopping breastfeeding by 9 weeks post-
partum when compared with mothers who intended to stop
breastfeeding at 12 months postpartum (OR 47.9, 95% CI
15.7-145.6). Two other studies reported a null association
between intention and breastfeeding duration (Goksen 2002;
Lawton et al. 2012). Lawton et al. (2012) found that mothers
who had strong breastfeeding intentions were significantly
more likely to initiate breastfeeding but were not more likely
to be breastfeeding at 6 months postpartum (OR 1.41, 95%
CI 0.58-3.40). Goksen (2002) investigated breastfeeding
continuation up to 2 months postpartum and found no effect
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of breastfeeding intentions and breastfeeding status at either
1 or 2 months postpartum (gamma=0.24, p <0.07). Overall,
the majority of the reviewed studies supported a positive
relationship between maternal breastfeeding intentions and
breastfeeding duration.

Study results were inconsistent in determining a relation-
ship between maternal attitudes and breastfeeding duration
(Table 2). Avery et al. (1998) reported that maternal atti-
tudes toward breastfeeding were associated with a reduced
risk of weaning at 4 weeks postpartum (OR 0.98, 95% CI
0.97-0.99). Manstead et al. (1983) reported that the log odds
of breastfeeding from birth to 6 weeks postpartum among
mothers with better attitudes towards breastfeeding was 0.02
times that of mothers with less positive attitudes (beta coef-
ficient=0.0194, p<0.01). Duckett et al. (1998), who used
structural equation modeling, found that positive maternal
attitudes of working mothers were significantly associ-
ated with longer breastfeeding duration (coefficient=0.11,
p <0.05). In contrast, three studies demonstrated no positive
association between maternal attitudes and breastfeeding
duration (DiGirolamo et al. 2005; Johns Hopkins Univer-
sity 1988; Lawton et al. 2012). DiGirolamo et al. (2005),
assessed maternal attitudes immediately after childbirth
and breastfeeding continuation up to 10 weeks postpartum
and found that participants’ breastfeeding status did not dif-
fer by attitude score (OR 0.97, 95% CI 0.82-1.16). Other
researchers also found no relationship between breastfeeding
continuation at 6 months postpartum and maternal breast-
feeding attitudes (Johns Hopkins University 1988; Lawton
et al. 2012). In Lawton et al. study (2012) they assessed
instrumental attitudes and affective attitudes towards breast-
feeding, in which the instrumental attitudes measured the
tangible rewards of breastfeeding, whereas the affective
attitudes measured maternal self-fulfilment in breastfeeding.
Lawton et al. (2012) found no relationship between breast-
feeding continuation at 6 months postpartum and maternal
instrumental attitudes (OR 0.45, 95% CI 0.12-1.69), but
they reported a positive relationship between maternal affec-
tive attitudes and breastfeeding continuation at 6 months
postpartum (OR 4.54, 95% CI 1.70-12.10).

No studies found a positive association between breast-
feeding duration and subjective norms (Table 2). In a cohort
of underprivileged mothers, Lawton et al. (2012) found
that rates of breastfeeding continuation at 6 months post-
partum did not differ among mothers with high and low
scores on measures of subjective norms in the third tri-
mester of pregnancy (injunctive norms OR 0.92, 95% CI
0.52-1.62; descriptive norms OR 1.10, 95% CI 0.73-1.67).
Similarly, two studies, one by Manstead et al. (1983) in a
sample of English mothers (logistic regression, beta coef-
ficient=—0.006, p>0.05), and one by Swanson and Power
(2005) in a sample of Scottish mothers (OR 1.01, 95% CI
0.99-1.03), found no associations between breastfeeding
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Table 2 Prediction of breastfeeding duration by intention, attitude, subjective norms, perceived behavioral control, breastfeeding self-efficacy
and variance (R?)

Study Intention Attitude Subjective norms PBC BSES R?  Statistical method(s)
Aquilina (2011) - - - - (ns.) - Pearson correlation coefficient
Avery et al. (1998) + + - - - - Logistic regression
Bai et al. (2010) + - - - - - Logistic regression
Baghurst et al. (2007) - - - - + - Cox regression
Bailey et al. (2008) - - - - + 0.64 Linear regression
Blyth et al. (2002) - - - - + 0.28 Linear regression
de Jager et al. (2014) - - - - + - Path analysis
DiGirolamo et al. (2005) + (n.s.) - - - - Logistic regression
Dodgson et al. (2003) +abe - - ++¢ - .33%  Structural equation modeling
34> a: Modified TPB model
.36°  b: TPB model for working mothers
c: TPB with PBC as mediator
Donnan et al. (2013) + - - - - - Cox regression
Duckett et al. (1998) +abe +b¢ - - - .21*  Structural equation modeling
26" a: Model for non-employed mothers
.38°  b: Model for shorter working time mothers
c: Model for longer working time mothers
Glassman et al. (2014) - - - - + - Logistic regression
Goksen, (2002) (n.s.) - - - - - Chi square test
Johns Hopkins University (1988) + (n.s.) - - - - Logistic regression
Kronborg and Vaeth (2004) + - (n.s.) - + - Cox regression
Ku and Chow, (2010) - - - - + - Logistic regression
Lawton et al. (2012) (n.s.) (n.s.) (n.s.) (n.s.) — - Logistic regression
Loke and Chan, (2013) - - - - + - Logistic regression
Manstead et al. (1983) + + (n.s.) - - - Logistic regression
McCarter-Spaulding and Gore, (2009) — - - - + - Cox regression
McMillan et al. (2009) + - - + - 0.53 Logistic regression
McQueen et al. (2015) - - - - + - Logistic regression
O’Brien and Fallon, (2005) - - - - + 0.23 Cox regression
O’Brien et al. (2008) - - - - + - Cox regression
Otsuka et al. (2008) - - - - + - Chi square test
Pollard and Guill (2009) - - - - + - Pearson correlation
Rempel (2004) + - - (n.s.) — - Cox regression
Semenic et al. (2008) - - - - (n.s.) - Cox regression
Swanson and Power, (2005) - - (n.s.) (n.s.) — - Logistic regression
Wambach (1997) + - - - - 0.04 Path analysis

PBC perceived behavioral control, BSES Breastfeeding Self-Efficacy Scale, R? variance explained by the model, TPB-BrF theory of planned

behavior for breastfeeding

+: Predicted longer duration of breastfeeding with statistical significance

(n.s.): Not statistical significant in predicting a longer duration of breastfeeding

—: The association between the construct and duration of breastfeeding or R? of model was not reported

continuation at 6 weeks postpartum and subjective norms
measured prenatally (Manstead et al. 1983) or immediately
postpartum (Swanson and Power 2005), respectively.
Assessment of the association between PBC and breast-
feeding duration produced inconsistent findings. McMillan
et al. (2009) found that among mothers with higher PBC
scores, the odds of breastfeeding continuation was higher

than among mothers with lower PBC scores (OR 1.16,
p<0.001). Dodgson et al. (2003), using structural equation
modeling, examined the association between breastfeeding
duration and PBC and found that the magnitude of the asso-
ciations were small for both a modified TPB model (coeffi-
cient=0.18, p<0.05) and a TPB model with PBC as a medi-
ator (coefficient=0.17, p<0.05). In contrast, three studies
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failed to demonstrate any positive association between these
variables (Lawton et al. 2012; Rempel 2004; Swanson and
Power 2005). Both Lawton et al. (2012) and Swanson and
Power (2005) found that the risks of stopping breastfeed-
ing at 6 months postpartum (OR 1.01, 95% CI 0.77-1.32)
or at 6 weeks postpartum (OR 0.72, 95% CI 0.03-17.5),
respectively, were similar, regardless of the PBC scores.
Rempel (2004) also did not find any association between
PBC and breastfeeding duration. In summary, there is lim-
ited evidence of an association between PBC and a longer
duration of breastfeeding, but the overall magnitude of the
effect is small.

The overall performance of TPB models in predict-
ing breastfeeding duration was assessed by examining the
percentage of variance that the models explain (Table 2).
Wambach’s (1997) simplified TPB model only explained
4% of the variance. Extending the TPB models improved
the explanatory power of the models significantly, with
explained variance percentages ranging from 21 to 38%
(Duckett et al. 1998; Dodgson et al. 2003) using structural
equation modeling, and up to 53% using logistic regression
(McMillan et al. 2009). Extended TPB models outperformed
simple TPB models in prediction of breastfeeding duration
because the authors took antecedents of the TPB constructs
and other important predictors of breastfeeding duration into
consideration when developing their models. For example,
Duckett et al. (1998) and Dodgson et al. (2003) formulated
separate extended TPB models for mothers with different
employment status and/or different working hours.

Breastfeeding Self-Efficacy Scale (BSES)
and Breastfeeding Duration

The BSE Framework and the BSES have been used fre-
quently to predict breastfeeding continuation. Baghurst
et al. (2007) reported that the odds of weaning at 6 months
postpartum was reduced by 3% for every one-unit increase
in the BSES score (OR 0.97, 95% CI 0.96-0.98) (Table 2).
O’Brien et al. (2008) found similar reductions in breastfeed-
ing cessation at 6 months postpartum (OR 0.95, 95% CI
0.93-0.97), and the discontinuation of exclusive breastfeed-
ing at 6 weeks postpartum (OR 0.94, 95% CI 0.90-0.97).
Similarly, other studies revealed that breastfeeding duration
was significantly and positively associated with BSES scores
(Loke and Chan 2013; Glassman et al. 2014; Ku and Chow
2010; McQueen et al. 2015; Otsuka et al. 2008). Although
several studies reported statistically significant positive asso-
ciations between breastfeeding duration and BSES scores,
the authors did not report the confidence intervals (Bailey
et al. 2008; Blyth et al. 2002; de Jager et al. 2014; McCa-
rter-Spaulding and Gore 2009; Pollard and Guill 2009). For
example, McCarter-Spaulding and Gore (2009) found that
the likelihood of weaning at 6 months postpartum decreased
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by 4% for every one-unit increment in the BSES score
(OR 0.96, p<0.05). Conversely, two groups of research-
ers were unable to find a significant association between
breastfeeding cessation at 6 months postpartum and BSES
scores (Aquilina 2011; Semenic et al. 2008). Aquilina (2011)
found that breastfeeding duration failed to correlate with the
BSES score (Pearson correlation coefficient=0.21, p>0.05)
and Semenic et al. (2008) found that the risk of weaning
was not different in mothers with higher and lower BSES
scores (beta coefficient=—0.01, p=0.25). To summarize,
the majority of reviewed studies supported the association
between BSES scores and a longer duration of breastfeeding.

As reflected by the percent of variance explained, regres-
sion models that included the BSES while controlling for
other confounders, showed satisfactory performance in pre-
dicting breastfeeding duration (Table 2). In studies that used
linear regression and Cox regression models, the percent
of variance explained by the BSES was reported at 23% by
O’Brien and Fallon (2005) and 28% by Blyth et al. (2002).
Although Bailey et al. (2008) reported that the BSES could
explain 64% of the variance, the study had a small sample
size.

Kronborg and Vaeth (2004) found that intention (HR 0.40,
95% C10.24-0.67) and BSES (HR 1.90, 95% CI 1.33-2.73)
were strong predictors for duration, but they did not report
the percentage of variance explained by the model.

Quality Appraisal of Observational Studies

According to the NOS criteria, four cohort studies were of
good quality, 20 cohort studies were satisfactory, and three
cohort and three cross sectional studies had a quality rating
of unsatisfactory (Table 3). Among the 27 cohort studies,
21 studies had no description of the characteristics of par-
ticipants who were lost to follow-up, and thus were deficient
on the indicator “Adequacy of follow-up of cohort.” In all
of the observational studies, investigators used conveni-
ence sampling, potentially introducing selection bias in the
recruitment of study participants, and therefore did not meet
the criteria “Representativeness of cohort” and “Selection
of non-exposed group/cohort”. Investigators of all reviewed
studies depended on mothers’ self-reported breastfeeding
outcomes that were not objectively measured. As a result, all
studies scored 0 in the criterion “Assessment of outcome.”

Discussion

The current review demonstrated that breastfeeding intention
and self-efficacy were positively associated with breastfeed-
ing duration. Intention to feed a baby breast milk for a longer
duration is more likely to translate into actual action when
a mother is committed to breastfeed. Commitment comes
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from positive breastfeeding experiences and maternal com-
mitment to overcome breastfeeding difficulties or obstacles
(Tarrant et al. 2004).

Self-efficacy is linked to confidence, and the latter
is boosted when mothers succeed in breastfeeding in the
early postnatal period. This success comes from belief in
the nutritional value of breast milk and perceived adequate
supply of breast milk with frequent feeding, persistence in
trying despite pain and other problems, and accommodating
breastfeeding to daily routines (Avery et al. 2009; Blyth et al.
2002; Burns et al. 2010; Dykes and Williams 1999; Scott
et al. 2006). When mothers feel competent in breastfeeding,
they are willing and self-endorsed to continue breastfeeding.

Studies included in the present review were unable to
demonstrate a positive relationship between breastfeeding
duration and maternal attitudes, subjective norms or PBC.
On the other hand, other studies have found that maternal
commitment to breastfeeding comes from maternal content-
ment and perceived breastfeeding competence (Kingston
et al. 2007; Tarrant et al. 2004). Mothers who felt compe-
tent and satisfied with breastfeeding reported that practical
support from significant others, maternal breastfeeding self-
efficacy and freedom from emotional distress were important
to breastfeeding success (Avery et al. 2009; Dennis 1999;
Dignam 1995). The fact that some mothers breastfeed with
confidence, competence and enjoyment is likely related to
psychological needs for autonomy, competence and related-
ness (Ryan 1995). The concept of autonomy posits that free
will to choose and a genuine interest in a health behavior are
vital for people to commit to and participate in that behavior
(Ryan and Deci 2000). Competence indicates that people are
confident and competent to meet the challenges they may
face when engaging in a certain health behavior (Williams
et al. 1998). Relatedness implies that people need rapport
and respect from their significant others when they take
part in a health behavior (Williams et al. 2006). People are
autonomously motivated to continue to engage in a behavior
when their psychological needs for autonomy, competence
and relatedness are fulfilled. In other words, they are self-
determined to participate in an activity and to enjoy and
persevere in that activity (Ryan 1995).

We suggest that fulfillment of these needs could be
indispensable to the interplay between maternal attitudes,
subjective norms and PBC in boosting maternal commit-
ment to breastfeeding continuation. New mothers who do
not have prior knowledge of or experience in breastfeed-
ing, may choose to breastfeed because of persuasion by a
healthcare professional (Manhire et al. 2007) or to avoid
feelings of guilt and/or shame if they choose not to breast-
feed (Hauck and Irurita 2003; Hoddinott and Pill 1999; Lab-
bok 2008; McNatt and Freston 1992; Mozingo et al. 2000).
As a result, their psychological needs towards breastfeed-
ing are unfulfilled and they are not self-determined (Ryan

1995). Maternal fulfillment of psychological needs can be
boosted by internalization (Ryan 1995). Mothers may inter-
nalize externally referenced values of breastfeeding (e.g.,
the doctor said breast milk was good for the baby and so
they choose to breastfeed) and assimilate these values into
their own self-endorsed values (e.g., they personally believe
in the benefits of breastfeeding). When mothers regard
breastfeeding as their internal authentic belief, they may
formulate a more autonomous and self-determined moti-
vation toward breastfeeding. Promoting autonomous self-
determined breastfeeding is better than coercive persuasion
because mothers are more likely to enjoy satisfaction and
psychological well-being and continue breastfeeding (Bot-
torff 1990; Dennis 1999; Kong and Lee 2004). Internaliza-
tion could be facilitated by observational learning of breast-
feeding (Dennis 1999), and peer sharing of breastfeeding
experiences (Finigan 2003; Hoddinott and Pill 1999; Kong
and Lee 2004), but may be diminished by, for instance, the
sexualizing of women’s breasts (Ahn et al. 2010; Bridges
2007; Dignam 1995; Kong and Lee 2004). Further studies
are warranted to investigate the role played by autonomous
motivation on the duration and exclusivity of breastfeeding.

The review has some limitations. The first is that the
selected studies were written in English only and there-
fore generalizability to other populations may be limited.
However, although all studies were published in English,
six studies focused on non-English speaking population
groups; three were conducted with Chinese speaking moth-
ers in Hong Kong (Dodgson et al. 2003; Ku and Chow
2010; Loke and Chan 2013), one in Japan (Otsuka et al.
2008) and one in Denmark (Kronborg and Vaeth 2004). The
second limitation was that only observational studies were
included and they can only infer association, not causation.
The observed relationships could be bidirectional, for exam-
ple, mothers who intend to breastfeed could prompt their
significant others to be more supportive and positive toward
breastfeeding. Yet observational studies allow us to observe
the effects of psychosocial factors and changes in outcomes
in natural occurrence without intentional manipulation by
study investigators. Despite observational studies being
susceptible to confounding and reverse-causation bias, the
majority of studies in this review (26/30) used robust data
analysis methods, such as multiple regression and structural
equation modeling to control confounders and minimize
bias in reporting point estimates of association between the
constructs and breastfeeding duration. Finally, we reviewed
studies that were conducted from 1983 to 2015. Over this
30-year time period, maternal views on breastfeeding have
changed as a result of research findings on the benefits of
breastfeeding and health policies that promote breastfeeding
in hospitals, workplaces and other public arenas (UNICEF
UK Baby Friendly Initiative n.d.). Restrictions on the mar-
keting of breast milk substitutes have also been implemented
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and strengthened worldwide (World Health Organization
1981). These initiatives have facilitated a more supportive
breastfeeding climate, reduced breastfeeding barriers and
changed social norms toward breastfeeding. We did not
assess whether the effect of constructs such as maternal
breastfeeding attitudes, subjective norms or PBC on breast-
feeding duration changed over this time period.

Implications

Mothers strive for needs for autonomy, competence and
relatedness (Ryan 1995) in making a commitment to con-
tinue breastfeeding. Since maternal needs for autonomy,
competence and relatedness are modifiable, interventions
targeted toward satisfying these needs could be introduced in
breastfeeding education and promotion programs. Maternal
needs for autonomy and competence towards breastfeeding
could be enhanced if health professionals, including nurses,
could provide breastfeeding mothers with autonomy support
and emotional support (Dignam 1995; McNatt and Freston
1992). Autonomy support means that when helping new
mothers, nurses could avoid persuasion and could assist
their clients in making choices and reasonable strategies to
breastfeed their infants that are compatible with their daily
routines (Johnson 2007). Conventional prenatal breastfeed-
ing education organized by healthcare professionals may
not be sufficient to facilitate autonomy support to pregnant
women. An autonomy supportive climate in prenatal lac-
tation workshops could be facilitated through interactive
discussions and feedback (Johnson 2007). Interactive com-
munications between midwives or lactation consultants and
pregnant women may focus on realistic and pragmatic plan-
ning and management of breastfeeding, in terms of breast-
feeding duration, goals, expectations, concerns and lifestyle
adaptation. Feedback sessions, which include clients’ own
reflections about their breastfeeding management to meet
their daily routine, positive feedback given by nurses, and
problem-solving skills, could be essential to boost maternal
needs for autonomy and competence towards breastfeeding.
Similarly, in the postnatal period, it is necessary to support
a mother’s needs for autonomy, competence and relatedness.
A recent cluster randomized controlled trial demonstrated
that individualized postpartum professional telephone sup-
port enhanced the duration of exclusive or any breastfeeding
(Fu et al. 2014). This observation lends support to the view
that by staying connected with healthcare professionals dur-
ing the postpartum period, fulfillment of maternal needs for
autonomy and competence toward breastfeeding could be
achieved, thus boosting maternal confidence and self-effi-
cacy. Emotional support to nursing mothers postpartum may
play a role in helping mothers to become self-determined
and competent in breastfeeding continuation. Nurses could
support distressed mothers by showing their empathy that
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mothering and nurturing duties are not easy, and by praising
the new moms for their efforts, as well as acknowledging
breastfeeding difficulties and maternal failures or disappoint-
ments (Bottorff 1990; Dennis 1999; Kong and Lee 2004).
Anxious mothers may therefore preserve their self-esteem
and confidence to seek help and actively discuss their prob-
lems. Alleviating emotional stress in breastfeeding facili-
tates the let-down reflex of breastfeeding (Dennis 1999) and
mothers may be more relaxed and willing to continue breast-
feeding. Further research is needed to investigate whether
introducing autonomy supportive components in breastfeed-
ing education and promotion is effective in fulfilling mater-
nal needs for autonomy, competence and relatedness toward
breastfeeding, as well as enhancing breastfeeding duration
and exclusivity.

Conclusion

TRA/TPB and the BSE are useful in predicting initiation
of breastfeeding. However, this does not necessarily equate
with good prediction of the duration of breastfeeding.
Maternal motivation to continue breastfeeding is affected
by the needs for self-determination, relatedness and com-
petence. New studies are necessary to delineate the rela-
tionship between autonomous breastfeeding motivation and
breastfeeding duration and exclusivity. By targeting these
psychological needs, tailor-made breastfeeding support or
interventions can be formulated to help women with dif-
ferent backgrounds and character traits, so as to delay early
breastfeeding cessation.
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