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Abstract

Background: Psychosocial predictors of breastfeeding and changes in those factors during pregnancy, along with the
relationship of those changes with both breastfeeding and smoke use and exposure, are not well explored.

Research Aim: The aim of this study was to identify distinct trajectories of psychosocial determinants of breastfeeding and
smoking in pregnant women.

Methods: We used a longitudinal study design and data from a randomized controlled trial conducted among smoke-
exposed pregnant women and their infants. Participants were recruited early in pregnancy and were surveyed at = |6 and
32 weeks gestation, delivery, 3 and 6 months postpartum for breastfeeding intentions, initiation, continuation, and smoke use
and exposure. Psychosocial variables associated with breastfeeding were measured at baseline and 32 weeks gestation using
the Mitra index, a structured questionnaire that assesses barriers and facilitators of breastfeeding intentions. Latent class
growth analysis was performed using Mitra scores to identify distinct subgroups of participants with different trajectories.
Sociodemographic characteristics, breastfeeding, and tobacco smoke use and exposure were compared across classes.
Results: Three or four trajectories were identified for each of the six Mitra scores. Trajectories for all Mitra scores were
associated with breastfeeding intention and initiation. Overall, Mitra, knowledge, self-efficacy, social support, and time barrier
classes all differed by tobacco smoke use or exposure.

Conclusion: Trajectories of breastfeeding knowledge, self-efficacy, social support, and time to breastfeed/social barriers are
associated with tobacco smoke use and exposure during pregnancy. Encouragement to breastfeed and to cease and avoid
tobacco smoke should start early in pregnancy, focusing on these determinants to improve health outcomes.
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Additional factors influencing breastfeeding decisions
include maternal education and income level (Tang et al.,
2019).

Aside from demographics, breastfeeding intention and
initiation are also associated with many psychosocial factors,
including knowledge, self-efficacy, thoughts and attitudes,
and social and institutional support (Barbosa et al., 2017;
Johnson et al., 2015; Oniwon et al., 2016; Park et al., 2018;
Schindler-Ruwisch et al., 2019; Thomas et al., 2017).
Tobacco smokers, recent quitters, and environmental tobacco
smoke (ETS)-exposed pregnant people are also less likely to
intend to (Lee et al., 2005; McLnnes et al., 2001) and initiate
breastfeeding (Drehmer et al., 2020; Schindler-Ruwisch
et al., 2021). Developed and validated in a sample of low-
income pregnant women, the Mitra index is a structured
questionnaire that assesses psychosocial facilitators and bar-
riers of breastfeeding intentions (Mitra et al., 2004). Using
the Mitra index, research from our group has previously
shown that smoke-exposed women are more likely to con-
sider or initiate breastfeeding with an increase in self-effi-
cacy, social support, and improvement in time to breastfeed
and social barriers (Risica & McCausland, 2017). It has not
yet been examined, however, whether pregnant individuals
experience heterogeneous patterns of change in psychosocial
determinants of breastfeeding and smoking. Understanding
how these determinants change during pregnancy among
specific subgroups can help providers tailor and adapt
breastfeeding education and smoking cessation efforts
throughout pregnancy.

Latent class growth analysis is a modeling technique that
identifies heterogeneous trajectories in a given sample by
grouping individuals with similar patterns of change over
time into meaningful clusters that can be used in future anal-
yses (Nagin & Odgers, 2010). With this modeling technique,
latent subgroups can be identified that may respond differ-
ently to intervention strategies based on a specific pattern of
change, which can inform the development of tailored, opti-
mized interventions. Therefore, the aim of this study was to
identify distinct trajectories of psychosocial determinants of
breastfeeding and smoking in pregnant women.

Methods

Research Design

This study used a longitudinal design. The rationale for the
longitudinal design was that we were interested in changes in
psychosocial determinants of breastfeeding intentions and
behaviors. Institutional review boards at Brown University
and the recruitment sites approved this study.

Setting and Relevant Context

This study was conducted with data collected for a random-
ized controlled trial of Baby’s Breath, an intervention aimed

Key Messages

o Infant feeding decisions are associated with many
psychosocial factors. The relationship between
change in breastfeeding-related psychosocial fac-
tors and breastfeeding intention and behaviors and
tobacco smoke use and exposure, however, is not
well studied.

o Trajectories of breastfeeding knowledge, self-effi-
cacy, social support, and time/social barriers are
associated with tobacco smoke use and exposure
during pregnancy.

e Encouragement of breastfeeding and tobacco smoke
cessation and avoidance should start early in preg-
nancy focusing on these determinants to improve
health outcomes.

at reducing smoking and ETS exposure among low-income
women in Rhode Island (RI) during and after pregnancy
(Risica & McCausland, 2017). National estimates have
shown that, between 2016 and 2019, among adults with an
annual household income of less than $20,000, 22.5%
reported never breastfeeding (Diaz et al., 2023). There is also
evidence of a considerable decrease in the percentage of
pregnant women in RI who smoked during pregnancy
between 2016 and 2021 (7.4% vs. 3.4%; Martin et al., 2023).
A report published by the United States Breastfeeding
Committee (USBC) in 2023 estimated that rates of
breastfeeding initiation among RI women were 67.7% (a
decrease from 73.7% in 2012), and rates of infants receiving
formula before 2 days of age were estimated to be 23.2%
(compared to 25.6% in 2012). These have not changed con-
siderably, highlighting the applicability and relevance of
results from the present study (U.S. Centers for Disease
Control and Prevention [CDC], 2012; U.S. Breastfeeding
Committee, 2023). Breastfeeding is well supported in Rhode
Island, which is home to four Baby-Friendly hospitals,
including the large hospital that was the site of delivery for
most participants in the Baby’s Breath study. Breastfeeding
support providers are available in all counties, supported by
most insurance plans, and the state provides a 24-hour
breastfeeding support warm line.

Sample

This study is a secondary analysis of data collected as part of
a larger randomized controlled trial—Baby’s Breath—a
health education intervention that aimed to reduce smoking
and environmental tobacco smoke (ETS) exposure among
women during and after pregnancy (Risica & McCausland,
2017; Risica et al., 2018). While the intervention group
received messages focused on smoking cessation and avoid-
ance of ETS, both study groups received the same minimal
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messages regarding infant feeding and breastfeeding behav-
iors. The study recruited participants who were no later than
16 weeks’ gestation with a singleton, were English speaking,
18years or older, and either current tobacco smokers,
recently quit, or were exposed to ETS from someone else in
their household. The present analytic sample includes 399
women who had complete data for all variables at baseline
(Risica & McCausland, 2017). The current study differs
from the primary analysis that focused on changes in
breastfeeding intention during pregnancy and breastfeeding
initiation as an outcome. This secondary data analysis
focuses on changes in a set of psychosocial predictors and
their association with smoking and breastfeeding. The pres-
ent study is sufficiently powered to identify the appropriate
number of classes accurately and to detect differences in our
outcomes of interest (Sinha et al., 2021).

Measures

The demographic characteristics assessed at baseline, using a
structured questionnaire, included age (< 21years, 21—
25years, and > 25years old), annual household income (<
$10,000/year, $10-30,000, > $30,000/year), education (<
high school, high school, some college), race/ethnicity (non-
Hispanic White, non-Hispanic Black, Hispanic or other
races), nativity (U.S.-born or otherwise), native language
(English or other languages), employment status (employed
vs. unemployed), parity (primiparous or multiparous), mari-
tal status (married or not).

The Mitra Index, which contains 18 items, was used to
assess breastfeeding knowledge, attitudes, self-efficacy, and
barriers at baseline and 32weeks’ gestation (Khoury et al.,
2005; Mitra et al., 2004). Responses ranged from “agree a lot”
to “disagree a lot.” We assigned numerical values ranging
from —2 to +2, which were then averaged to create an overall
score where higher values represent more favorable breast-
feeding-related responses. Five subscales identified by the
original author’ were created and labeled as: “Time and Social
barriers,” “Social Support,” “Embarrassment barriers,” “Self-
efficacy,” and “Knowledge.” This tool had a Cronbach’s alpha
of 0.76 for the scale (Mitra et al., 2004) in the original study,
and an average Cronbach’s alpha of 0.69 in our study.

Breastfeeding intention was assessed at baseline and
32weeks’ gestation. Response categories included “exclu-
sive breastfeeding,” “breastfeeding and formula in combina-
tion,” “exclusive formula,” and “undecided.” We created a
dichotomous breastfeeding intention variable with response
categories considering breastfeeding (including those who
planned to exclusively breastfeed, breastfeed, and formula-
feed, and were undecided) and not considering breastfeeding
(i.e., those who planned to exclusively formula-feed).

Breastfeeding initiation was assessed after delivery,
defined as women who breastfed for at least 1 day and initi-
ated formula or another type of supplementation later.
Women were asked, “Which of the following best describes

how you are currently feeding your baby?” with response
options of breast-feeding only,” “breast-feeding and for-
mula,” and “formula only.” For formula-feeding participants,
the following question was asked, “Did you ever breastfeed
the baby?” with response options of “Yes” and ‘“No,” and
“For how long?” with an open-ended response option.
We also asked all participants who were not exclusively
breastfeeding at the time of the survey, “How old was your
baby when you started feeding formula or other food?” with
an open-ended response option. Those who never attempted
to breastfeed or breastfed for less than 1day and initiated
formula or other food supplementation were classified as
“exclusive formula-feeding.”

Participants self-reported their tobacco smoke status at
baseline and 32 weeks’ gestation. Smokers currently smoke
cigarettes or had smoked a cigarette in the last 7 days.
Quitters had smoked over 100 cigarettes in their lifetime, did
not currently smoke cigarettes, and had stopped smoking
during pregnancy or less than 3 months before pregnancy,
and planned to continue cigarette cessation after delivery.
Pausers reported the same as quitters but planned to smoke
again after delivery. ETS-exposed participants did not cur-
rently smoke cigarettes and had not smoked over 100 ciga-
rettes ever, but were exposed to someone else’s tobacco
smoke on a daily basis (Risica et al., 2018).

Data Collection

Recruitment occurred between February of 2006 to June of
2009, and the final 6-month evaluation occurred in June of
2010. Surveys were conducted at baseline (< 16 weeks) and
32 weeks gestation, after delivery, and 3 and 6 months post-
partum, using computer-assisted telephone interviews. As
part of recruitment, research staff obtained oral consent from
participants during the baseline telephone interview.

Data Analysis

Characteristics of participants at baseline were examined
using frequency procedures in SPSS (Version 29.0.1.0). We
performed latent class growth analysis (LCGA) to identify
distinct subgroups of participants with different trajectories
in the overall Mitra score and each of the five subscales
(Jung & Wickrama, 2008; Nylund et al., 2007). For each sub-
scale, model fit was assessed through a combination of fit
indices: (a) the lowest Akaike information criterion (AIC;
Akaike, 1974); (b) the lowest Bayesian information criterion
(BIC; Schwartz, 1978); (c) the lowest Vuong—Lo—Mendell—
Rubin likelihood ratio test (VLMR); (d) Lo-Mendell-Rubin
Adjusted (LMRA); and (e) entropy to be 0.70 or greater (see
Table 1 for fit indices).

We assessed relationships of class membership with
sociodemographic characteristics (e.g., age, race, marital sta-
tus, income, parity), breastfeeding, and smoking behaviors
using the Bolck, Croon, and Hagenaars (BCH) approach
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Table I. Fit Indices for Latent Class Growth Solutions Across the Overall Mitra Scale and Sub-Scores.

Breastfeeding

attitudes Class AIC BIC Entropy VLMR p LMRA p

Mitra Index 2 1319.37 1347.30 0.77 -777.15 < 0.001 235.80 < 0.001
3 1272.99 1312.88 0.72 -652.69 0.0032 49.62 0.0042
4 (did not converge) — — — — —

Knowledge 2 1825.63 1853.55 0.64 -979.03 < 0.001 138.71 < 0.001
3 1779.50 1819.39 0.80 -905.82 0.030 49.38 0.035
4 1750.49 1802.34 0.86 -879.75 0.0023 33.17 0.0030
5 (did not converge) — — — — —

Self-Efficacy 2 2097.62 2125.55 0.79 -1152.32 < 0.001 209.37 < 0.001
3 2038.69 2078.58 0.85 —-1041.81 < 0.001 61.51 0.0011
4 1986.47 2038.33 0.91 -1009.34 < 0.001 55.15 < 0.001
5 (did not converge) — — — — —

Time 2 1781.43 1809.36 0.75 -967.76 < 0.001 159.23 < 0.001
3 1751.19 1791.08 0.73 —-883.72 0.031 3433 0.036
4 _ — _ — —

Support 2 1904.01 1931.94 0.69 -1014.61 0.0011 131.86 0.0015
3 1851.29 1891.18 0.82 -945.01 0.0093 55.62 0.011
4a 1810.77 1862.63 0.86 -915.65 0.150 44.07 0.160

Embarrassment 2 2308.55 2336.48 0.72 -1239.32 < 0.001 174.38 < 0.001
3 2275.17 2315.06 0.76 -1147.28 <0.001 37.31 0.0011

4 (did not converge) — —

Note. AIC = Akaike information criterion; BIC =Bayesian information criterion; VLMR =Vuong—Lo—Mendell-Rubin likelihood ratio test;

LMR =Lo-Mendell-Rubin Adjusted.
*Selected model based on fit indices.

(Bakk et al., 2013) for continuous variables, and the DCAT
approach for categorical variables (Lanza, 2013). All analy-
ses were conducted in Mplus (Version 8.1; Muthén &
Muthén, 2017).

Results

Characteristics of the Sample

The sample included a diverse group of women, two-thirds
of whom (n=263) were 25 years or younger (Table 1). A con-
siderable proportion of participants self-identified as non-
Hispanic White (n=160, 40%), and most of the sample
(n=294, 73%) reported an annual household income of
$30,000 USD or less. A significant proportion of participants
reported initiating breastfeeding after hospital discharge
(n=209, 52%) but, by 6 months postpartum, only 8% (n=33)
of participants reported any type of breastfeeding. At
16 weeks gestation, 38% (n=152) of the participants were
smoking, 5% (n=22) had recently quit, 18% (n=70) paused
during pregnancy, and 39% (n=154) were ETS-exposed
non-smokers (Table 2).

Composition of Classes for the Overall Mitra
Index and Each Subscale

Overall Mitra Index. A three-class model, with balanced
classes, provided the best fit for the overall Mitra score.

Participants in the first class (Low Stable; n=118, 30%)
reported a low average Mitra score at 16 weeks gestation
(00=0.02) and did not experience significant change by
32weeks (B=0.01). The second class (Moderate Increasing,;
n=148, 37% of the sample) had a relatively moderate
16-weeks Mitra score (a=0.60) and showed a significant
increase in the overall Mitra index score over the two-time
points (B3=0.17). Class 3 participants (High Increasing;
n=133, 33%) scored relatively high at baseline (a=1.28)
and experienced a significant increase over time (3=0.15)

Knowledge. A four-class model provided the best fit for the
knowledge subscale. Participants in the first class (Low
Decreasing, n=21, 5%) scored relatively low breastfeeding
knowledge at 16 weeks (o.=—0.28) and were scored with a
significant decrease by 32weeks (3=-0.61). The second
class (Moderate Stable, n=67, 17%) reported a moderate
knowledge score at 16 weeks (ae=0.13) but did not experi-
ence significant changes over time (3=-0.14). Class 3 par-
ticipants (Moderate Increasing, n=159, 40%) reported a
moderate knowledge score at 16 weeks (=0.66) and a sig-
nificant increase in knowledge over time (3=0.13). Lastly,
Class 4 participants (High Increasing, n=152, 38%) had
high knowledge scores at 16 weeks (ae=1.31) and showed
significantly increased knowledge over time (3=0.45)

Self-efficacy. A four-class model was chosen for the
breastfeeding self-efficacy subscale. Participants in the
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Table 2. Socio-Demographic Characteristics of Low-Income
Smoke-Exposed Women (N=399) Recruited for Baby’s Breath.

Characteristic n (%)
Age

< 2l years 112 (28)

21-25years 151 (38)

> 25years 136 (34)
Race/Ethnicity

White 160 (40)

Black 53 (13)

Hispanic 109 (27)

Non-Hispanic 289 (72)

Other 77 (19)
Education

Less than high school 144 (36)

High school graduate/GED 143 (36)

Some college or more 109 (27)
Employment

Employed 179 (45)

Not employed 219 (55)
Annual Household Income

< $US 10,000 165 (41)

$US 10,000-30,000 129 (32)

> $US 30,000 51 (13)

Don’t know 50 (13)
Partner Status

Not married 184 (46)

Married 212 (53)
Nativity

Born in the United States 335 (84)

Born outside of the United States 64 (16)
First Language

English 315 (79)

Not English 84 (21)
Previous Live Births (Multiparous)

Yes 184 (46)

No 185 (46)
Breastfeeding Intentions (16 weeks)

Any BF or undecided 277 (69)

first class (Low Increasing, n=15, 4%) reported low
breastfeeding self-efficacy at 16 weeks (aa=—1.52) but expe-
rienced a significant increase over time (3=0.51). The sec-
ond class (Low/Moderate Increasing, n=101, 26%) reported
relatively lower baseline self-efficacy scores (aa=-0.29) but
showed a significant increase by 32 weeks (3=0.51). Partici-
pants in Class 3 (Moderate Stable, n=101 26%) had rela-
tively moderate scores for self-efficacy at 16 weeks (a=0.73)
and did not show significant changes by 32 weeks (3=0.03).
Lastly, Class 4 participants (High Decreasing, n=182, 44%)
reported higher 16-weeks self-efficacy scores (a=1.81) but
a significant decrease in self-efficacy over time (3=-0.31).

Time barriers. A three-class solution provided the best fit for
the time subscale. Participants in the first class (Low Stable,

n=58, 15%) had lower scores (more time barriers) at
16 weeks (a=—0.35) and remained stable over time (3=0.36).
The second class (Moderate Increasing, n=141, 35%) had
moderate scores at baseline (a.=0.56) but experienced a sig-
nificant increase (lower time barriers) over time (3=0.39).
Those in the third class (High Decreasing, n=200, 50%)
reported relatively high scores (low time barriers) at baseline
(a=1.61) but experienced a significant decrease over time
(B=-0.13).

Social support. A four-class solution was chosen as the best
fit for the support subscale. Participants in the first class
(Low Decreasing, n=29, 7%) reported low levels of support
at l6weeks (a=—0.08) and experienced a significant
decrease by 32 weeks (B=—0.75). The second class (Moder-
ate Decreasing, n=112, 28%) had moderate scores at base-
line (=0.50) and experienced a significant decrease in
support over time (3=—0.25). Class 3 participants (Moderate
Stable, n=111, 28%) had moderate scores for support at
baseline (ae=0.86) and remained stable over time (3=0.19).
Those in Class 4 (High Increasing, n=147, 37%) reported
high scores at 16weeks (a=1.43) and experienced even
higher support by 32 weeks (3=0.47).

Embarrassment barriers. The fit indices showed that a three-
class solution provided the best fit for the embarrassment
subscale. The first class (Low Decreasing, n=121, 30%)
reported low embarrassment barriers scores (high embar-
rassment) at 16 weeks (a=—1.01) and experienced a sig-
nificant decrease (worsening embarrassment) over time
(B=—0.27 = 0.10). The second class (Moderate Stable,
n=166, 42%) reported moderate scores at 16weeks
(ao=—0.16) and showed no significant change by 32 weeks
(B=0.19). Class 3 participants (High increasing, n=112,
28%) had higher scores (lower embarrassment barriers) at
16 weeks (a0=0.90) and experienced a significant increase
(less embarrassment) by 32 weeks (3=0.58; Supplemental
Figures 1 to 6 in the online supplemental material illustrate
the trajectories).

Socio-Demographic Characteristics by Classes

Overall Mitra Index. Participants in the Low Stable class (i.e.,
lowest scores for psychosocial support for breastfeeding)
were significantly older (»p=0.01) and more likely to have
had a previous live birth (»p <0.001) compared to those in the
Moderate Increasing class.

Knowledge. Participants in the Low Decreasing knowledge
class were more likely to have been born in the United States
than those in the other three knowledge classes (» <0.001).

Self-efficacy. Participants in the Low Increasing class for self-
efficacy were significantly older than those in the other three
classes (p=0.003). Those in the Low Increasing self-efficacy
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class were more likely to have had a previous live birth
(p=0.01) compared to the High Decreasing and the Moder-
ate Stable classes.

Time barriers. Participants in the Low Stable class (i.e., high-
est reported time barriers across time) were significantly
older (p=0.03) than those in the High Decreasing class.

Social support. Those in the Moderate Stable social support
class were more likely to have had a previous live birth, com-
pared to women in the other three classes (»=0.009). Partici-
pants in the Low Decreasing social support class were more
likely to be born in the United States (» <0.001) compared
to those in the other three classes.

Embarrassment barriers. Women in the Low Decreasing
embarrassment barriers class (i.e., highest reported embar-
rassment) reported lower levels of education than those in
the Moderate Stable class (p=0.04).

Breastfeeding intention and initiation by classes. For the
overall Mitra scale and all the subscales, participants in the
high-score classes were more likely to intend to breastfeed at
baseline and more likely to initiate breastfeeding, compared
to those in the low-score classes. Of note, in the self-efficacy
Low Increasing class, a small proportion (< 25%) intended
to breastfeed and had no participant-initiated breastfeeding
(see Supplemental Figure 7 in the online supplemental mate-
rials).

Tobacco Smoke Use and Exposure by Classes

Overdll Mitra Index. Participants in the Overall Mitra Low
Stable class (n=207, 52%) compared to those in the Moder-
ate Increasing and High Increasing classes were more likely
to have smoked early in pregnancy (p=0.001).

Knowledge. Participants in the Low Decreasing class were
more likely to report smoking early in pregnancy compared
to those in the Moderate Stable, the Moderate Increasing,
and the High Increasing classes (p <0.001).

Self-efficacy. Women in the Low Increasing class were more
likely to report being current smokers compared to those in
the Low-Moderate Increasing, the Moderate Stable, and the
High Decreasing classes (p <0.001).

Time barriers. Participants in the Low Stable class (i.e.,
greater time barriers) were more likely to have smoked early
in pregnancy compared to those in the Moderate Increasing
class (p=0.03).

Social support barriers. Participants in the Low Decreasing
class (i.e., the least social support) and Moderate Decreasing
class were more likely to have smoked early in pregnancy

(compared to those in the High Increasing class (i.e., those
with the greatest social support), p <0.001.

Embarrassment barriers. There were no significant differ-
ences in reported smoking or smoke exposure status between
Embarrassment Barrier classes (see Supplemental Figure 8
in the online supplemental materials).

Discussion

To our knowledge, this is the first study that identifies latent
patterns of change in breastfeeding attitudes and shows the
relationship of those changes with breastfeeding behaviors
as well as smoking use and exposure during and after preg-
nancy. Groups of participants with similar baseline status
and construct trajectories share similar breastfeeding inten-
tions and initiation likelihood. Some construct trajectories
(knowledge, social support, and embarrassment) diverged
over time while others (self-efficacy and time/social barri-
ers) tended to converge or stabilize over time.

Our findings also show that the heterogeneous patterns of
change in attitudes and thoughts towards breastfeeding are
also associated with tobacco smoke use and exposure. There
is evidence that pregnant people who intend to breastfeed are
more likely to quit smoking (Carswell et al., 2018; Issany
et al., 2022; Lee et al., 2005) and people who smoke during
pregnancy are less likely to initiate breastfeeding (Donath
et al., 2004). To our knowledge, this is the first study to show
that patterns of change in psychosocial determinants of
breastfeeding are also associated with smoking status. By
showing that increasing levels of social support, knowledge,
and self-efficacy—which have been shown to promote
breastfeeding initiation—are also associated with smoking,
our findings highlight the importance of capitalizing on
smoking cessation interventions such as Baby’s Breath.
Focusing on these psychosocial determinants as mechanisms
of change can simultaneously result in smoking cessation
and better breastfeeding success (Carswell et al., 2018).

Congruent with our current findings, prior breastfeeding
literature has shown that psychosocial factors such as
social support, favorable attitudes toward breastfeeding, and
breastfeeding knowledge are also associated with intention
to breastfeed (Kloeblen et al., 1999; Kloeblen-Tarver et al.,
2002; Shaker et al., 2004), specifically in samples of eco-
nomically disadvantaged women (Alexander et al., 2010).
Social support, a critical factor in successful breastfeeding,
can take many forms. For instance, clinicians should support
initial breastfeeding decisions and help negotiate barriers,
although many are not prepared with adequate skills or time
to be supportive (Feldman-Winter et al., 2017; Sriraman &
Kellams, 2016). Culturally sensitive counseling is also
needed, especially when addressing the unique barriers of
women of color (Perez-Escamilla, 2022).

Our findings of differences in breastfeeding intentions,
behaviors, and smoking by trajectories of psychosocial
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factors map seamlessly onto the stages of change of the
transtheoretical model of change (Humphreys et al., 1998).
Past research has shown that attitudes towards breastfeeding
can be helpful in differentiating between women planning to
breastfeed and those who intend to exclusively formula feed
(Humphreys et al., 1998; Stuebe & Bonuck, 2011).
Additionally, women in the later stages of the transtheoreti-
cal model, who are already contemplating breastfeeding,
tend to have more positive and less negative attitudes towards
breastfeeding than those in the earlier stages (Kloeblen et al.,
1999). In line with those findings, our results show that even
when they experienced negative changes in their attitudes,
women who had positive attitudes towards breastfeeding at
the beginning of pregnancy were still more likely to intend to
breastfeed and initiate breastfeeding compared to those who
had more negative attitudes at baseline, regardless of the
direction of change over time.

Our results indicate that, instead of providing universal
breastfeeding education to all pregnant individuals, interven-
tions to promote breastfeeding initiation may benefit from a
theoretical and tailored approach that facilitates movement
across the stages of change of the Transtheoretical Model.
For instance, participants with low knowledge and self-effi-
cacy, high social support barriers, embarrassment, and time
barriers early in pregnancy could be targeted as pre-contem-
plators. Interventions for this subgroup should focus on
addressing the specifics of times barriers, social support bar-
riers, and knowledge, with images of other women in their
perceived community successfully and happily initiating and
exclusively breastfeeding.

Limitations

We identify some limitations of the present study as we con-
sider these findings. Results from our smoke-exposed sam-
ple recruited for a larger study from clinics serving primarily
low-income women in Rhode Island may not be generaliz-
able to non-smoke exposed pregnant people or those else-
where. The time points at which breastfeeding measures
were assessed were not chosen for breastfeeding-related
study objectives. Inclusion of participants who breastfed
for less than 1 day with those who exclusively formula
fed may have introduced bias. Self-reported smoking and
breastfeeding variables are subject to social desirability bias.
Recruitment without stratification resulted in uneven smoke
use and exposure groups with different levels of statistical
power, so interpretation among these groups should be con-
ducted with caution. Lastly, some of the classes that emerged
had a relatively small sample size. However, congruent with
latent class analysis guidelines (O’Donnell et al., 2017) all
classes identified in the previous study have at least 5% of
the entire sample. Lastly, we acknowledge that the data used
in the present study are relatively old. However, there have
not been considerable changes in breastfeeding rates in RI

between now and when the study was conducted. As such,
we believe that our results are still generalizable to the popu-
lation of interest and there are no significant cohort effects to
consider.

Conclusions

Our results shed light on patterns of change in breastfeeding-
related psychosocial factors during pregnancy, and their rela-
tionships with breastfeeding and smoke exposure. Future
intervention research should develop and test interventions
addressing these psychosocial barriers. Breastfeeding inter-
ventions might target breastfeeding readiness separate from
pregnancy, while emphasizing the anticipated barriers and
knowledge gaps.
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