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Abstract

Continuity of breastfeeding is infrequent and indeterminate. Evidence is lacking regarding factors associated
with breastfeeding at different postpartum time points. This prospective study investigated the change in, and
correlates of, breastfeeding practices after delivery at a hospital and at 1, 3, and 6 months postpartum among
first-time mothers. We followed a cohort of 300 primiparous mothers of Taiwan who gave birth at two hospitals
during 2010–2011. Logistic and Cox regression analyses were performed to determine factors that were
correlated with breastfeeding practices. In the study sample, the rate of exclusive breastfeeding during the
hospital stay was 66%; it declined to 37.5% at 1 month and 30.2% at 3 months postpartum. Only 17.1% of
women reported continuing breastfeeding at 6 months. Early initiation of breastfeeding, rooming-in practice,
and self-efficacy were significantly related to exclusive breastfeeding during the hospital stay. After discharge,
health literacy, knowledge, intention, and self-efficacy were positively and significantly associated with
breastfeeding exclusivity. Later initiation (hazard ratio = 1.53; 95% confidence interval, 1.05, 1.97), shorter
intention (hazard ratio = 1.42; 95% confidence interval, 1.13, 1.68), and self-efficacy (hazard ratio = 0.98; 95%
confidence interval, 0.96, 0.99) were important predictors of breastfeeding cessation within 6 months of de-
livery. Continuous breastfeeding practice for 6 months is challenging and difficult for new mothers. Results
showed that factors related to breastfeeding varied over time after delivery. Interventions seeking to sustain
breastfeeding should consider new mothers’ needs and barriers at different times.

Introduction

Breastfeeding has numerous nutritional, devel-
opmental, psychological, immunological, social, eco-

nomic, and environmental benefits.1,2 The World Health
Organization (WHO) advocates for timely initiation of
breastfeeding and exclusive breastfeeding up to 6 months
after delivery.3 Despite research and advocacy efforts, only
34.8% of infants worldwide are estimated to be exclusively
breastfed for the recommended 6 months. The average rate of
exclusive breastfeeding within 6 months postpartum among
countries in the East Asian and Pacific Region is 30%.4 The
breastfeeding rate in Taiwan is even lower. A recent study,
the Taiwan Birth Cohort Study, reported a high initiation rate
(83.7%), but the rate of exclusive and partial breastfeeding
dropped to 25.4% at 6 months.5

Continuous breastfeeding depends on a constant effort
to establish the practice. There is a wealth of literature de-

scribing how maternal sociodemographic and psychosocial
factors affect infant feeding decisions and practices. Evi-
dence indicates that breastfeeding knowledge, intention, and
self-efficacy are positively associated with increased initia-
tion and continuation of breastfeeding.6–9 Also important are
hospital policies and interventions that promote exclusive
breastfeeding. For example, the Baby-Friendly Hospital In-
itiative (BFHI) proposed by the United Nations Children’s
Fund (UNICEF) and WHO has been shown to effectively
increase the rates of breastfeeding initiation and exclusivity,
as well as the duration of breastfeeding.10–12 The BFHI rec-
ommends a 10-Step Program for successful breastfeeding. Of
the 10 Steps, early initiation of breastfeeding, full rooming-
in, breastfeeding on demand, and exclusive breastfeeding
during the hospital stay appear to have a particularly strong
and positive influence on breastfeeding duration.11,13,14

Notwithstanding an extensive body of research on breast-
feeding, we know relatively little about how breastfeeding
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practices change during the postpartum period and the extent
to which factors related to breastfeeding are time specific.
With few exceptions, existing research tends to use a cross-
sectional design and has failed to follow maternal breast-
feeding for an extended period.7,15 Of the few longitudinal
studies, most are focused on either maternal or hospital fac-
tors.9,12,16 Rarely is there a study that examines systemati-
cally how maternal psychosocial attributes and hospital
practices influence breastfeeding behaviors over time.8

Extant research has also largely ignored the impact of
health literacy on breastfeeding practices. An accumulated
body of evidence has shown that health literacy—defined as
an individual’s ability to obtain, process, and understand
basic health information and service—affects individual
health knowledge, self-efficacy, health resources navigation,
health communication, and adherence to healthful behav-
iors.17–20 An exception in breastfeeding research that con-
sidered health literacy was Kaufman et al.,21 who reported
that women with a higher health literacy level were more
likely to initiate breastfeeding and continue exclusive
breastfeeding for the first 2 months after delivery. The study
used a cross-sectional design and therefore did not examine
the time-varying effect of health literacy on breastfeeding
during the postpartum period.

This study had three specific objectives. The first was
to examine the change in breastfeeding practices during
the postpartum period to answer the question of whether
breastfeeding practices sustainable. The second was to ex-
amine whether cognitive and psychosocial factors (breast-
feeding knowledge, breastfeeding intent, self-efficacy, and
health literacy) and inpatient interventions (initiation, rooming-
in, and prenatal classes) were associated with breastfeeding
at different time points after delivery. The third was to ex-
amine what maternal and hospital intervention factors were
associated with early cessation of breastfeeding within 6
months of delivery. The study results serve to fill the
knowledge gap in relation to maternal and hospital determi-
nants for breastfeeding practices and duration during the
postpartum period. Identification of those determinants is
useful for devising appropriate breastfeeding promotion
programs in hospitals and communities.

Materials and Methods

Data

We adopted a prospective, longitudinal design and used a
survey to collect data from a purposeful sample of women
who had their delivery at two hospitals, one located in a met-
ropolitan city (Taipei) and the other located in a suburban
area (Yi-Lan), in Taiwan. Both hospitals were BFHI-
accredited. (The BFHI was introduced in Taiwan in 2001. By
2012, 163 hospitals [43.8% of all Taiwanese hospitals, de-
livering 75.1% of births nationwide] became BFHI-accredited
healthcare institutions, according to the 2013 bureau of health
administration (BHA) annual report.)

To be eligible for participation, women had to (1) be pri-
miparous, (2) have no major medical complications or psy-
chological illnesses, and (3) give birth to a healthy, full-term
newborn (‡37 weeks, weighing ‡2,500 g, having an Apgar
score of ‡8 at 5 minutes). The sample size (150 at each
hospital) was determined based on a power calculation and an
estimated attrition rate. With a significance level a = 5%,

power = 0.8, and effect size = 0.25 and using power calcula-
tion software (G*Power version 3.1), we obtained a minimal
sample of 120 at each hospital. We estimated the average
attrition rate to be 20% because a previous longitudinal study
of breastfeeding mothers experienced 11% attrition at 3
months and 30% at 6 months.22

The institutional review boards of two institutions ap-
proved the protocol. Between 2010 and 2011, a research
assistant attended daily the maternity wards to recruit eligi-
ble women. The recruitment continued until we reached
the targeted sample size. The response rates were 70.4% at
the hospital in Taipei and 78.9% at the hospital in Yi-Lan.
Women who met the eligibility criteria and were willing to
participate in the study were asked to sign an informed
consent and complete the baseline survey prior to the dis-
charge. The baseline survey collected data on demographic
factors, health literacy, breastfeeding knowledge, breast-
feeding intent, self-efficacy, breastfeeding and related be-
haviors (i.e., initiation, rooming-in), and prenatal classes.
Follow-up questionnaires were mailed to the participants at
1 month and 3 months postpartum. A final telephone survey
was conducted at 6 months. Information collected during
follow-up surveys included breastfeeding practices, breast-
feeding difficulties, and reasons for discontinuing breast-
feeding. The attrition rates were 7.7% (n = 23) at 1 month,
3.2% (n = 9) at 3 months, and 3.7% (n = 10) at 6 months. A
total of 258 women completed all four waves of the survey.
Participants who missed one of the surveys were not signif-
icantly different from those who completed all four surveys
in terms of age, education, and residential areas.

Measurements

‘‘Breastfeeding practice’’ was assessed by asking respon-
dents the methods of child feeding in the past 24 hours.
Following the method of Labbok and Krasovec,23 we col-
lected information on breastfeeding practice according to the
following categories: exclusive, almost exclusive, high par-
tial, medium partial, low partial, token, and formula only. In
the analysis, we combined exclusive and almost exclusive
into ‘‘exclusive breastfeeding,’’ high partial, medium partial,
and low partial into ‘‘mixed breastfeeding,’’ and token and
formula only into ‘‘formula feeding.’’

‘‘Health literacy’’ was measured using the Mandarin
Health Literacy Scale.24 The Mandarin Health Literacy Scale
contained 50 items, of which 33 tested comprehension of
health-related texts and 17 assessed numeracy skills. Each
correct answer is given 1 point, and the total score ranges
from 0 to 50, with a higher score indicating a higher level of
health literacy. Cronbach’s alpha of the Mandarin Health
Literacy Scale was 0.95.

Breastfeeding knowledge was measured by 10 survey
items that assessed respondents’ correct understanding of the
benefits and management of breastfeeding (e.g., physiology
of breastfeeding, appropriate intervals of breastfeeding,
necessary provision of water and other supplements). The
items were constructed based on breastfeeding recommen-
dations by UNICEF, the American Academy of Family
Physicians, the International Consultant Association, and La
Leche League International. Five experts (two obstetrician/
gynecologists and three maternity nurses) evaluated the
content validity of the items, rating the relevance and clarity
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of each item on a 4-point Likert scale. The resulting content
validity index was 0.92, indicating good content validity. The
respondent received 1 point for each correct answer, so the
score ranged from 0 to 10, with a higher score indicating a
higher level of breastfeeding knowledge.

Breastfeeding self-efficacy was assessed using the Chinese
version of the Breastfeeding Self-Efficacy Scale.25 The
Breastfeeding Self-Efficacy Scale consisted of 12 self-
reported items on a 5-point Likert scale, with a higher score
indicating a higher level of breastfeeding self-efficacy.
Cronbach’s alpha for the Chinese version of the Breast-
feeding Self-Efficacy Scale was 0.93.

‘‘Breastfeeding intent’’ was assessed by the item ‘‘How
long do you intend to breastfeed?’’ and was categorized
into ‘‘less than 6 months,’’ ‘‘about 6 months,’’ and ‘‘more
than 6 months.’’

‘‘Birth method’’ was operationalized as a vaginal delivery
or cesarean section.

‘‘Prenatal classes’’ was assessed by asking participants
whether they attended prenatal education classes before
giving birth.

‘‘Rooming-in practice’’ was assessed by asking partici-
pants if their baby stayed with them at the bedside.

‘‘Initiation of breastfeeding’’ was measured based on self-
reported timing of the first sucking following delivery, cat-
egorized as ‘‘within 1 hour after birth,’’ ‘‘within 4 hours of
birth,’’ ‘‘within 24 hours of birth,’’ and ‘‘later than 24 hours
of birth.’’

Several demographic characteristics were included as
control variables: age, educational attainment, employment
status before birth and at 3 months after birth, and residential
location.

Statistical analysis

To address the first objective, we performed descriptive
analysis to examine change in the rate of breastfeeding
practices. For the second research objective, we performed
logistic regression analysis to test the associations of factors
with exclusive breastfeeding before discharge and at 1 month
and 3 months postpartum, respectively. Finally, to answer the
third research question, we used Cox regression analysis to
identify factors that were associated with early cessation of
breastfeeding within 6 months postpartum. The level of sig-
nificance was set at p < 0.05. SPSS version 20 software
(SPSS, Inc., Chicago, IL) was used for the descriptive and
logistic regression analysis, and SAS software (SAS Institute,
Cary, NC) was used for the Cox regression analysis.

Results

The majority of women in the sample were 25–35 years
old, had a college degree or higher level of education, and
were employed full-time. About 85% delivered vaginally,
and only 23 (7.7%) initiated breastfeeding within 1 hour after
delivery. Approximately half of the sample intended to
breastfeed for 6 months or longer, and 79 (26.3%) had not
decided at the time of the first survey. The mean health lit-
eracy was 46.9 (standard deviation – 3.4), the mean breast-
feeding knowledge was 6.8 (standard deviation – 1.7), and
the mean breastfeeding self-efficacy was 35.9 (standard
deviation – 9.7) (Table 1).

There was a sharp decline in the rate of exclusive breast-
feeding in our study sample. The proportion of exclusive
breastfeeding was 66% (n = 198) before hospital discharge. It
decreased to 37.5% (n = 104) at 1 month postpartum, 30.2%
(n = 81) at 3 months postpartum, and 4.7% (n = 12) at 6
months postpartum (Fig. 1).

The factors associated with exclusive breastfeeding in-
hospital and at 1 and 3 months postpartum are shown in Table
2. Older women were less likely to breastfeed exclusively
before discharge. Women living in a metropolitan city had a
smaller likelihood of breastfeeding exclusively than those
living outside a metropolitan city. Women who had a vaginal
delivery, rooming-in practice, early breastfeeding initiation,
and positive self-efficacy were more likely to breastfeed
exclusively during the hospital stay. Women who reported

Table 1. Characteristics of Primiparous

Women (n = 300)

Variable n (%)

Age (years)
< 25 27 (9.0)
25–30 121 (40.3)
31–35 117 (39.0)
> 35 35 (11.7)

Education
High school and below 80 (26.7)
College/university 185 (61.6)
Graduate 35 (11.7)

Employment status
Before birth

Full-time 220 (73.3)
No 80 (26.7)

At 3 months postpartum
Full-time 163 (60.8)
No 105 (39.2)

Birth method
Cesarean section 47 (15.7)
Vaginal delivery 253 (84.3)

Breastfeeding initiation
< 1 hour 23 (7.7)
£ 4 hours 118 (39.3)
£ 24 hours 112 (37.3)
> 24 hours 47 (15.7)

Had attended a prenatal classes
Yes 115 (38.5)
No 167 (55.7)

Rooming-in
Yes 115 (38.3)
No 185 (61.7)

Breastfeeding intention
< 6 months 54 (18)
6 months 116 (38.7)
> 6 months 51 (17)
Not sure 79 (26.3)

Health literacy [mean – SD (range)] 46.9 – 3.4 (0–50)

Breastfeeding knowledge
([mean – SD (range)]

6.8 – 1.7 (0–10)

Breastfeeding self-efficacy
[mean – SD (range)]

35.9 – 9.7 (12–60)

SD, standard deviation.
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FIG. 1. Percentages of exclusive
breastfeeding, mixed breastfeeding, and
formula feeding during the initial hos-
pital stay and at 1 month, 3 months, and
6 months postpartum.

Table 2. Logistic Regression of Factors on Exclusive Breastfeeding at Three Time Points

Odds ratio (95% CI) for exclusive breastfeeding

Variable Before discharge (n = 300) At 1 month (n = 277) At 3 months (n = 268)

Age (years)
< 25 Reference Reference Reference
25–30 0.28 (0.08, 1.01) 0.39 (0.15, 0.99)a 0.97 (0.36, 2.60)
31–35 0.17 (0.05, 0.61)a 0.31 (0.12, 0.81)a 1.10 (0.41, 2.95)
> 35 0.21 (0.05, 0.84)a 0.13 (0.04, 0.44)a 0.32 (0.08, 1.26)

Education
High school and below Reference Reference Reference
College/university 0.86 (0.49, 1.51) 0.77 (0.43, 1.36) 1.53 (0.78, 3.01)
Graduate 0.77 (0.33, 1.77) 1.97 (0.85, 4.60) 6.11 (2.41, 15.50)a

Residence
Yi-Lan (suburban) Reference Reference Reference
Taipei (metropolitan) 0.38 (0.23, 0.62)a 1.05 (0.65, 1.71) 1.88 (1.11, 3.19)a

Full-time job prenatally 0.84 (0.49, 1.46) 0.75 (0.43, 1.31) —
Full-time job at 3 months — — 0.47 (0.28, 0.80)a

Birth method
Cesarean section Reference Reference Reference
Vaginal delivery 3.20 (1.69, 6.07)a 1.24 (0.62, 2.48) 1.07 (0.52, 2.18)

Breastfeeding initiation
< 1 hour 38.82 (4.8, 314.0) 3.67 (1.20, 11.17) 3.07 (0.94, 9.99)
£ 4 hours 3.58 (1.76, 7.26)a 2.21 (0.96, 5.08) 1.92 (0.76, 4.80)
£ 24 hours 4.41 (2.14, 9.09)a 2.59 (1.12, 5.95)a 2.12 (0.85, 5.31)
> 24 hours Reference Reference Reference

Had attended prenatal classes 1.07 (0.66, 1.75) 1.01 (0.61, 1.67) 1.34 (0.80, 2.27)
Rooming-in 2.43 (1.47, 4.04)a 0.89 (0.54, 1.45) 0.77 (0.46, 1.31)

Intention
< 6 months Reference Reference Reference
6 months 0.67 (0.24, 1.49) 2.25 (1.11, 4.57)a 6.67 (2.46, 18.13)a

> 6 months 0.46 (0.17, 1.21) 3.03 (1.33, 6.89)a 8.10 (2.74, 23.95)a

Health literacy 1.01 (0.94, 1.08) 1.10 (1.01, 1.20)a 1.05 (0.95, 1.16)
Breastfeeding knowledge 1.14 (0.99, 1.31) 1.33 (1.14, 1.56)a 1.17 (0.99, 1.38)
Breastfeeding self-efficacy 1.09 (1.06, 1.13)a 1.04 (1.02, 1.07)a 1.03 (1.01, 1.06)a

aSignificant difference.
CI, confidence interval.
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exclusive breastfeeding at 1 month postpartum tended to be
younger and had earlier initiation of breastfeeding, longer
intention of breastfeeding, a higher level of health literacy,
better breastfeeding knowledge, and greater breastfeeding
self-efficacy. At 3 months of postpartum, women with a
graduate degree, living in a metropolitan city, intending to
breastfeeding 6 months or longer, and having greater self-
efficacy had a significantly higher likelihood of breastfeeding
exclusively. Women with a full-time job were less likely to
practice exclusive breastfeeding.

We used the WHO’s 6-month breastfeeding recommen-
dation as a reference to examine maternal and hospital fac-
tors that predicted early cessation of breastfeeding within 6
months of birth. Table 3 displays the results of Cox regression
modeling. Model 1 includes maternal and hospital factors
and shows that women who intended to breastfeed less than
6 months had 42% greater risk of early cessation compared
with women who intended to breastfeed more than 6 months
and that initiating breastfeeding after 24 hours of birth in-
creased the risk of early cessation by 93% compared with
breastfeeding initiation within 1 hour. Adding sociodemo-
graphic variables in Model 2 changes the results, which show
that breastfeeding self-efficacy and late breastfeeding initia-
tion were negatively related to early cessation of breastfeeding.

Discussion

The present study showed that although all women in the
study sample initiated breastfeeding during the hospital stay,
fewer than 8% initiated breastfeeding within an hour fol-
lowing the birth and 34% had already given up exclusively
breastfeeding before leaving the hospital. We found a sig-
nificant decrease in exclusive breastfeeding during the 6
months postpartum, with women practicing any form of
breastfeeding at 6 months postpartum constituting a minority
of the study sample (14.7%). These findings are consistent
with prior studies in the United States, Australia, China, and
Hong Kong that found a precipitous discontinuation of
breastfeeding after hospital discharge.9,26–28

The present study confirms and extends previous study
results that determinants of breastfeeding were multifacet-
ed.8,9,27,29 Consistent with previous research,10,12,14 we found
that two BFHI practices (i.e., initiation of breastfeeding
within 1 hour and rooming-in practice) contributed to en-
hancing successful breastfeeding. However, a small propor-
tion of women in this study was compliant with these two
BFHI recommendations. In a nationwide survey in Taiwan,
54.9% of women reported early skin-to-skin contact, and
33.8% had rooming-in practice.30 The poor compliance may
be due to maternity routines and medical staff members’ at-
titude and support.15 Although the two hospitals where the
study was conducted were both BFHI accredited, the ac-
creditation requires only early skin-to-skin contact, and there
is no requirement regarding breastfeeding initiation. Fur-
thermore, the standards are so low (10–20 minutes of skin-
in-skin contact within 30 minutes of delivery) that it is easy
for hospitals to meet the requirement without leading to any
significant impact on the timing of breastfeeding initiation.

The cultural practice of postnatal confinement among
Taiwanese women may also play a role in influence rooming-
in practice.30 In Chinese culture, new mothers are expected
rest as much as possible after birth to restore their health.
Rooming-in practice may interrupt their rest. This explana-
tion is consistent with our finding that a significantly higher
proportion of women in the younger age group adhered to
rooming-in practice, as younger women may be less inclined
to observe the traditional custom.

Our analysis showed that the influence of hospital interven-
tions (i.e., rooming-in practice) on exclusive breastfeeding was
not sustainable after the hospital discharge. Maternal psycho-
social factors, such as intention, health literacy, and self-
efficacy, were more important determinants for breastfeeding
exclusivity once women were discharged from the hospital. In
Taiwan, the national health insurance program covers 3 days of
hospital stay for a vaginal delivery and 5 days for a cesarean
section. Except for an outpatient follow-up at 6 weeks post-
partum, community-based postpartum care is generally un-
available. It has been reported that the 2 weeks after the delivery
are a critical period of premature discontinuation of breast-
feeding because this is when various breastfeeding difficulties
seem to arise and intensify.8,31 In a qualitative study of breast-
feeding barriers,32 the majority of women experienced at least
one barrier to breastfeeding during the early postpartum period.

Once discharged from the hospital and without the support
and consultation of hospital staff, first-time mothers may face a
range of breastfeeding difficulties, such as breastfeeding-related
discomfort and inconvenience, inadequate production of milk,

Table 3. Predictors of Early Cessation

of Breastfeeding (n = 258)

Hazard ratio (95% CI)

Variable Model 1 Model 2

Health literacy 0.99 (0.94, 1.06) 1.01 (0.94, 1.08)
Breastfeeding

knowledge
0.93 (0.82, 1.04) 0.95 (0.84, 1.07)

Breastfeeding
self-efficacy

0.99 (0.97, 1.01) 0.98 (0.96, 0.99)a

Breastfeeding intention versus >6 months
< 6 months 1.42 (1.13, 1.68)a 1.08 (0.92, 1.16)
6 months 1.01 (0.91, 1.08) 0.93 (0.83, 1.09)

Cesarean section 1.24 (0.76, 2.12) 1.35 (0.78, 2.33)
Rooming-in 0.98 (0.69, 1.39) 1.13 (0.77, 1.65)
Not attending

prenatal classes
1.07 (0.75, 1.52) 1.13 (0.77, 1.65)

Breastfeeding initiation versus <1 hour
£ 4 hours 1.40 (0.71, 1.73) 1.53 (1.05, 1.97)a

£ 24 hours 1.56 (0.79, 1.81) 1.32 (0.82, 2.19)
> 24 hours 1.93 (1.11, 4.36)a 1.67 (0.98, 2.42)

Age versus >35 years
< 25 years 0.36 (0.17, 0.73)a

25–30 years 0.73 (0.45, 1.15)
31–35 years 0.82 (0.54, 1.28)

Education graduate versus
High school

and below
2.87 (1.10, 7.24)

College/university 2.07 (1.04, 5.40)

Yi-Lan County
residence

0.83 (0.54, 1.28)

Full-time job at
3 months
postpartum

1.28 (0.88, 1.85)

aSignificant difference.
CI, confidence interval.
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and social pressures against breastfeeding.6,33 These problems
are difficult to overcome unless those first-time mothers have
sufficient knowledge and adequate health literacy to acquire
useful information and skills in the early postpartum period. In
addition to learned skills, practice, and support, productive
breastfeeding requires perseverance and successful early
breastfeeding experience,6 hence our findings of a positive re-
lationship between self-efficacy and exclusive breastfeeding in
the postpartum period. These findings suggest that maternity
health providers need to provide new mothers, while they are
still in the hospital, guidance on how to prevent or manage
common breastfeeding difficulties.8 New mothers with low
health literacy may need additional assistance to manage
breastfeeding difficulties.

This study provides evidence that breastfeeding intention
and self-efficacy are important predictors of breastfeeding
cessation within the first 6 months of delivery, corroborating
the findings of some previous studies.29,31 Furthermore, our
findings reveal a substantial gap between exclusive breast-
feeding intention and exclusive breastfeeding duration. More
than 55% of first-time mothers in our sample wished to
breastfeed their children for the recommended 6 months or
longer; however, only 17.1% of study participants continued
with some form of breastfeeding at 6 months postpartum. Re-
search suggests that many women decide how they would feed
their baby before they are pregnant or early on during preg-
nancy.34 A women’s decision to breastfeed may differ from
those that are associated with a woman’s ability to establish
exclusive breastfeeding successfully.8 Further studies should
identify how a woman’s intention changes over time. Given the
importance of breastfeeding self-efficacy and intention, inter-
ventions should use multifaceted strategies to encourage wo-
men to decide on breastfeeding by clearly communicating the
benefits of breastfeeding, enhancing their breastfeeding skills,
strengthening their self-efficacy prior to and during pregnancy,
and reinforcing the intention across the perinatal continuum.

That said, it is interesting to note that no significant rela-
tionship was observed between prenatal classes and breast-
feeding exclusivity and duration. It is possible that breastfeeding
did not receive sufficient coverage in birth preparation classes in
Taiwan. Another plausible explanation is that prenatal classes
tend to focus on knowledge-based information, which is inad-
equate for encouraging and sustaining successful breastfeeding.
To the extent these explanations are valid, prenatal classes need
to provide breastfeeding skills and build positive social norms
in order to increase exclusive breastfeeding intention and
duration.7,34,35

It is not surprising to find in our analysis that returning to
work was a significant barrier to exclusive breastfeeding,
which was revealed in many previous studies.5,35–37 Lack of
support from workplace or unfavorable working conditions
may compel working mothers to consider early termination
of breastfeeding exclusivity and introduction of formula
during or immediately after the maternity leave.38,39 Policy
initiatives and resources to promote work environments
conducive to breastfeeding may effectively increase the rate
of exclusive breastfeeding among working mothers.

Our findings must be interpreted in consideration of the
study weaknesses. First, we collected data on women’s
cognitive and psychological characteristics at the baseline
survey. The data did not capture any change in first-time
mothers’ health literacy competence and psychological

characteristics in the postpartum period. Future studies may
assess variation in maternal cognitive and psychological
conditions along with the change in breastfeeding practice
over time. This will broaden our understanding of how ma-
ternal health literacy, intention, and self-efficacy change over
time and their impact on breastfeeding behaviors. Second,
our study sample was hospital based, with participants re-
cruited purposefully at two hospitals. Study participants may
not be representative of all primiparous women during the
study period, thus limiting the generality of our findings.
Third, the small sample size may limit the statistical power in
our analysis, and our results may be biased towards the null.
Fourth, although we found no demographic differences be-
tween women who remained in the study and women who
were lost to follow-up, we could not exclude the possibility of
attrition bias in this study. Finally, our measures of breast-
feeding exclusivity and duration were based on self-reports,
and we therefore could not rule out social desirability bias. A
recent nationwide survey on breastfeeding rate in Taiwan
reported similar rates,5 suggesting that the breastfeeding data
collected in our sample were reliable.

Conclusions

The current study adds insights into breastfeeding deter-
minants across different postpartum periods and suggests
important windows of opportunity for breastfeeding inter-
ventions and management. In this study, early breastfeeding
initiation and rooming-in practice were strong predictors of
exclusive breastfeeding during the hospital stay. However, the
rates of early breastfeeding initiation and rooming-in prac-
tice were low in comparison with those of BFHI-accredited
hospitals in other countries, likely to due to traditional ma-
ternal beliefs and practices in Taiwanese culture. To the ex-
tent this is true, interventions that are aimed to increase early
breastfeeding initiation should be designed with such cultural
considerations and be tailored to the cultural beliefs and
practices of women and their family. Our findings also sug-
gest that interventions to increase breastfeeding exclusivity
and duration of first-time mothers should focus on maternal
health literacy, breastfeeding intention, and self-efficacy
enhancement during their pregnancy and after the delivery.
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