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Abstract

Public health guidelines recommend women establish and maintain exclusive

breastfeeding to 6 months postpartum. Women with a body mass index (BMI,

kg/m2) in the overweight or obese range are less likely to initiate and continue

breastfeeding than healthy weight women. Evidence for psychological mechanisms

of this association using validated methods of measurement is limited, but factors

such as attitudes and intentions for infant feeding are implicated. This study aimed

to investigate the associations between maternal BMI, antenatal attitudes and inten-

tions for infant feeding, and subsequent breastfeeding practices. A total of N = 128

women completed an online questionnaire antenatally, and n = 48 were followed‐

up in the first month postpartum. Validated measures of intentions (Infant Feeding

Intentions Scale) and attitudes (Iowa Infant Feeding Attitude Scale) for infant feeding

were used. One‐way analysis of variance and multivariate regression analyses

assessed study objectives. Infant feeding attitudes (p = .327) and intentions

(p = .254) were similar among healthy weight, overweight, and obese women and

did not differ significantly. In adjusted regression models, only intentions significantly

predicted early breastfeeding behaviour (p = .036; AR2 = .301). Missing data analysis

revealed no significant differences in the profile of completing versus noncompleting

women. Evidence suggests postnatal factors contribute significantly to lower

breastfeeding rates in cohorts of women with overweight or obese BMIs. Further

investigations should consider using theory and methods from behavioural science

to longitudinally investigate modifiable mechanisms of action responsible for lower

breastfeeding rates among overweight and obese women to inform practices that

support prolonged breastfeeding.
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1 | BACKGROUND

The World Health Organization (2013) currently recommends infants

are exclusively breastfed for the first 6 months of life due to the

multiple nutritional and wider health benefits for both mothers and

infants (Horta, Bahl, Martines, & Victora, 2007; Victora et al., 2016).

Despite the recognized benefits, breastfeeding rates worldwide
wileyonlinelibrary.com/jou
remain low with only 37% of infants being exclusively breastfed to

6 months (Victora et al., 2016). Research from the United Kingdom

indicates that although initiation rates are relatively high (81%), at

6‐ to 8‐weeks postpartum, only 42.7% of women are still

breastfeeding (Public Health England, 2018) and at 6 months

postpartum, less than 1% of women are breastfeeding exclusively

(McAndrew et al., 2012).
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Key messages

• Evidence to date suggests women with a prepregnancy

BMI in the overweight (25–29.9 kg/m2) or obese

(≥30 kg/m2) range are less likely to initiate and

continue breastfeeding than healthy weight women.

• In a sample of women in the United Kingdom, early

breastfeeding practices were comparable and did not

differ significantly between healthy weight, overweight,

and obese women.

• Validated questionnaire measures found maternal

antenatal attitudes were breastfeeding positive and

intentions for exclusive breastfeeding were high, but did

not differ significantly according to maternal BMI.

• Given strong antenatal intentions for breastfeeding

and comparable initiation rates, postnatal factors are

likely to contribute significantly to lower rates of

breastfeeding practices in this cohort.

• Longitudinal investigations of infant feeding among

cohorts of women who are overweight or obese are

needed to identify priority targets for intervention

strategies.
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Recent evidence suggests that women with a prepregnancy body

mass index (BMI; kg/m2) in the overweight (25–29.9 kg/m2) or obese

(≥30 kg/m2) range are less likely to initiate and continue breastfeeding

to the same extent as women who have a healthy BMI

(18.5–24.9 kg/m2; Amir & Donath, 2007; Mäkelä, Vaarno, Kaljonen,

Niinikoski, & Lagström, 2014; Turcksin, Bel, Galjaard, & Devlieger,

2014; Wojcicki, 2011). Meta‐analytic evidence estimates that women

with prepregnancy BMI in the overweight or obese range are up to

60% more likely (95% CI [1.47, 1.74]) to cease exclusive breastfeeding

in the first 6 months postpartum than women with BMI in the healthy

range (Flores, Mielke, Wendt, Nunes, & Bertoldi, 2018). The aetiology

of the association between increased maternal BMI and poorer

breastfeeding outcomes is yet to be fully understood, although

evidence available suggests multifactorial mechanisms.

Biological factors such as delayed lactogenesis (Amir & Donath,

2007; Nommsen‐Rivers, Chantry, Peerson, Cohen, & Dewey, 2010)

and metabolic imbalances and physiological challenges latching and

positioning infants (Babendure, Reifsnider, Mendias, Moramarco, &

Davila, 2015; Garner, Ratcliff, Devine, Thornburg, & Rasmussen,

2014) are implicated, alongside psychosocial factors. Emerging

evidence indicates that women with a prepregnancy BMI ≥30 kg/m2

have greater perceived insufficient milk supply (Jarlenski et al.,

2014), less vicarious breastfeeding experience (Hauff, Leonard, &

Rasmussen, 2014; Mok et al., 2008), more discomfort nursing in social

situations (Newby & Davies, 2016), lower body confidence in the

context of breastfeeding (Garner et al., 2014), and different

support‐seeking behaviours (Molyneaux, Poston, Ashurst‐Williams, &

Howard, 2014). These factors may, in part, contribute to lower rates

of breastfeeding initiation and reduced duration.

In attempts to identify malleable targets for breastfeeding promo-

tion interventions, infant feeding research has frequently employed

the theoretical framework of the Theory of Planned Behaviour (TPB;

Ajzen, 1991; Azjen, 2002) to examine sociocultural and psychological

factors associated with breastfeeding practices. The TPB proposes

that intention is the predominant determinant of behaviour and that

intentions are predicted by three constructs: attitudes (positive

and/or negative appraisal of the behaviour), perceived behavioural

control (perception of how much control an individual has to perform

the behaviour), and subjective norms (appraisal of societal expecta-

tions about performing the behaviour; Ajzen, 1991; Azjen, 2002).

Theoretically, more positive attitudes, greater perceived behavioural

control, and greater or more positive subjective norms predict greater

behavioural intentions and subsequently increase the likelihood of

performing the behaviour.

Evidence from cross‐sectional and prospective cohort studies

using the TPB to predict breastfeeding behaviour indicates that

women with greater breastfeeding intentions (Bai, Middlestadt, Peng,

& Fly, 2010; Donnan et al., 2013; Martinez‐Brockman, Shebl, Harari, &

Perez‐Escamilla, 2017; McMillan et al., 2008), greater self‐efficacy/

perceived behavioural control (Ismail, Muda, & Bakar, 2016;

Martinez‐Brockman et al., 2017), and more breastfeeding‐positive

beliefs and attitudes (Dodgson, Henly, Duckett, & Tarrant, 2003;

Lawton, Ashley, Dawson, Waiblinger, & Conner, 2012) are more likely
to start and continue breastfeeding. Evidence for the associations

between subjective norm, intentions, and breastfeeding behaviours is

limited and conflicting (Ismail, Muda, & Bakar, 2013; Kloeblen,

Thompson, & Miner, 1999; McMillan et al., 2009), perhaps because a

validated questionnaire measure of subjective norms is not currently

available. Evidence using the TPB to predict breastfeeding is limited

methodologically as studies often do not measure breastfeeding

behaviours performed (Bai et al., 2010; McMillan et al., 2009) and only

capture perceptions during the postnatal period (Dodgson et al.,

2003). As such, there is a question about the extent to which variables

in the TPB measured antenatally accurately predict breastfeeding

behaviours, with a paucity of evidence for this among cohorts of

women who are overweight and obese.

Recent systematic review evidence suggests that women with

obesity are significantly less likely to intend to breastfeed (Lyons, Cur-

rie, Peters, Lavender, & Smith, 2018) and argues that such reduced

intentions contribute to lower breastfeeding rates in this cohort com-

pared with healthy weight counterparts (Turcksin et al., 2014).

Although this association is theoretically supported by the conceptual

framework of the TPB (Ajzen, 1991; Azjen, 2002), the methodological

quality in the measurement of infant feeding intention is consistently

poor (Lyons et al., 2018) with studies frequently using dichotomous

or unvalidated scales, meaning associations are likely to be tenuous.

For example, a national longitudinal cohort study using a categorical

measurement of intention found no differences in intentions for infant

feeding according to maternal prepregnancy BMI status (Hauff et al.,

2014). Among studies comparing perceptions and practices of
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breastfeeding among obese and non‐obese women, attitudes for

breastfeeding are typically measured using scales that are not psycho-

metrically validated (Hauff et al., 2014; Hilson, Rasmussen, & Kjolhede,

2004) or theoretically informed (Jarlenski et al., 2014; O'Sullivan,

Perrine, & Rasmussen, 2015). Furthermore, longitudinal evidence

examining the influence of psychological factors on early feeding

practices among cohorts of women who are overweight or obese is

lacking, making it difficult to identify causal factors.

Infants whose mothers are overweight or obese at pregnancy com-

mencement are significantly more likely to be overweight or obese in

childhood, and are at increased risk of associated diseases (e.g., meta-

bolic syndrome, diabetes, and hypertension; Godfrey et al., 2017;

O'Reilly & Reynolds, 2013; Poston, 2012). Breastfeeding significantly

reduces the risk of childhood obesity (Victora et al., 2016; Yan, Liu,

Zhu, Huang, & Wang, 2014) and associated health morbidities (Horta,

Loret de Mola, & Victora, 2015; Martin, Gunnell, & Smith, 2005). As

the proportion of women who are obese prepregnancy is rising (Poston

et al., 2016), it is important to investigate modifiable factors associated

with breastfeeding practices among cohorts of women who are over-

weight and obese in order to provide targeted intervention strategies

aimed at improving the lifespan health of women and their infants.

Investigating breastfeeding practices in this cohort using the theoretical

guidance of theTPB and psychometrically validatedmeasurement tools

available could provide direction for theoretically informed support

strategies. This study therefore aimed to use validated measurement

scales informed by the TPB (Ajzen, 1991; Azjen, 2002) to explore

whether psychological constructs of attitudes and intentions for infant

feeding are different according to maternal BMI status, and investigate

the extent to which these contribute to early infant feeding practices.
1.1 | Aims and objectives

This study aimed to (a) identify whether antenatal attitudes or inten-

tions for infant feeding differ according to maternal BMI status; (b)

explore the extent to which maternal BMI independently predicts

both attitudes and intentions for infant feeding; and (c) identify to

what extent maternal BMI and antenatal attitudes and intentions for

infant feeding predict early infant feeding practices.
2 | METHODOLOGY

2.1 | Design

An online questionnaire study recruiting women at least 34+0 weeks

pregnant with a follow‐up questionnaire within the first month

postpartum.
2.2 | Participants

Women were eligible for the antenatal questionnaire if they reported

that they were 18 years or older, at least 34+0 weeks pregnant,

expecting a healthy singleton baby and currently living in the United
Kingdom. Women were recruited into the study online between

December 21, 2017, and March 31, 2018, on a voluntary opportunity

basis. To be eligible to complete the follow‐up questionnaire, women

had to have delivered a healthy full term (≥37+0 weeks) baby who

was well and at home and not admitted to a neonatal care unit.

2.3 | Procedure

Online advertisements for the study were displayed on social media

and internal institutional research pages, and paper advertisements

were displayed in local public notice boards. JISC Online Surveys

was used as a platform for online data collection. Women were

recruited into the study by clicking or accessing the study link adver-

tised. A study information page and consent form were displayed at

the beginning of the questionnaires, ensuring that women read and

fully consented before choosing to continue to complete the ques-

tionnaires. Eligibility was then assessed via self‐report. Women who

did not meet eligibility criteria were screened out prior to question-

naire completion. The antenatal questionnaire contained three sec-

tions capturing women's sociodemographic information (“About

you”), information about their pregnancy and health (“About your

pregnancy”), and “About infant feeding” practices and previous experi-

ence(s), including attitudes and intentions for feeding their newborn.

At the end of the questionnaire, women selected whether to take part

in the follow‐up questionnaire that was sent to them via email in the

first month post‐partum based on their estimated due date.

The follow‐up questionnaire was designed to collect information

about women's “baby and birth” and their “feeding practices”: initial

infant feeding (first 48 hours) and current feeding (last 48 hours). As

a token of appreciation for participating, women were offered the

opportunity to enter a prize draw at the end of each questionnaire

to win a shopping voucher for a popular mother and infant depart-

ment store. Ethical approval was awarded by institutional level

Research Ethics Committee (LRS‐17/18‐5158).

2.4 | Measures and materials

2.4.1 | Antenatal questionnaire

The antenatal questionnaire collected data on women's age, ethnicity,

marital status, education, socio‐economic status (U.K. Index of Multi-

ple Deprivation; Office of National Statistics, 2015), BMI (kg/m2;

from self‐reported prepregnancy height and weight), parity, diabetic

status, and estimated due date. Previous infant feeding experience

was assessed on an 11‐point scale of proportionate infant feeding.

The scale invites women to rate what proportion (%) of their older

children's feeds in the first 6 months of life was breastmilk and/or

formula milks, ranging from 100% formula‐fed to 100% breastfed

(which includes feeding baby expressed breastmilk) in 10%

increments.

The Iowa Infant Feeding Attitude Scale (Mora, Russell, Dungy,

Losch, & Dusdieker, 1999) is a self‐report, validated questionnaire

used to assess attitudes and perceptions of infant feeding. The scale
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includes 17 statements about feeding practices rated on a five‐point

Likert scale of agreement (strongly disagree to strongly agree).

Items are summed to create a total score between 17 (more positive

attitudes to formula feeding) and 85 (more positive attitudes towards

breastfeeding). Items on the scale include, for example, “Breastfeeding

increases mother‐infant bonding,” “Formula milk is as healthy for an

infant as breastmilk,” and “Fathers feel left out if a mother

breastfeeds.”

Intentions for infant feeding were investigated using the Infant

Feeding Intentions Scale (IFIS) developed by Nommsen‐Rivers and

Dewey (2009), a validated scale. The IFIS includes five statements

about the intended duration and exclusivity of breastfeeding such as

“When my baby is 1 month old, I will be breastfeeding without using

any formula or other milk,” which are rated on a five‐point Likert scale

of agreement (strongly agree to strongly disagree). Item scores are

summed to provide a total score between 0 (intention to not breastfeed

at all) and 16 (strong intention to exclusively breastfeed to 6 months

postpartum).
2.4.2 | Post‐natal questionnaire

The postnatal follow‐up questionnaire collected data on infant's date

of birth, sex, birthweight, and delivery. Initial and current infant feed-

ing was assessed using the proportionate scale of infant feeding by

asking women how their new baby was fed in the first 48 hours of

birth and last 48 hours, respectively.
2.5 | Statistical analysis

Descriptive and appropriate inferential statistics were used to

explore sample characteristics, including missing data analysis of

study completers. One‐way analyses of variance were used to inves-

tigate whether attitudes and intentions for infant feeding differed

according to maternal BMI status. A small proportion of women

included in the sample (n = 3) reported a BMI <18.5 kg/m2, indicating

that they were “underweight” and were collapsed into the healthy

weight BMI group. Sensitivity analysis revealed that this had no

significant impact on the direction or magnitude of overall results

observed. Multivariate regression analyses were used to assess the

relative influence of maternal BMI status on attitudes and intentions,

and the extent to which maternal BMI, attitudes, and intentions

were associated with early post‐natal feeding practices. Multivariate

regression models were adjusted for potential confounding

correlates of the outcome. All analyses were performed using Stata

(Version 15.0).

A power analysis indicated that at least n = 119 women were

needed to detect a medium effect of the influence of maternal

intentions for infant feeding on early postnatal feeding practices,

assuming α = .05 level of significance, controlling for up to seven

sociodemographic and clinical factors.
3 | RESULTS

3.1 | Sample characteristics

In total, 168 women accessed the online survey of which 29 were

ineligible and screened out prior to questionnaire completion. A total

of 139 women completed the antenatal questionnaire, but 11

responses were excluded from analysis: Eight women were less than

34+0 weeks pregnant at time of questionnaire completion, and three

responses were deemed unreliable. A total of N = 128 responses were

included in analyses.

Table 1 provides a summary of demographic and clinical charac-

teristics for women included in the sample. The average age of

women in the sample was 31.10 years (SD = 4.82). The majority of

women were White (93.0%), born in the United Kingdom (87.5%),

married or cohabiting with a long‐term partner (93.7%), and

educated to degree level (64.0%). There was variation in relative

deprivation among the sample, although women tended to reside

among less deprived areas of the United Kingdom. Over half of

women had a healthy BMI, whereas 25.8% were classified with

an overweight and 22.7% with an obese BMI. There were no

statistically significant associations between sociodemographic

characteristics and maternal BMI (see Table 1). Most women were

multiparous: 50% (n = 64) were having their second baby, 10.9%

(n = 14) were having their third baby, and two women (1.6%) were

having their fourth and fifth baby, respectively. On average, women

were 36.92 weeks (SD = 2.04) pregnant when they completed the

antenatal questionnaire.

The majority of multiparous women had previous experience

breastfeeding their infants in the first 6 months, with 34.4%

reporting exclusive breastfeeding and 10.9% exclusively formula

feeding for 6 months with their eldest child. Among women with two

or more children, most exclusively breastfed their second eldest

to 6 months (n = 10; 7.8%) or breastfed at least 70% of the

time (n = 3; 2.4%), whereas some exclusively formula fed

(n = 4; 3.1%).
3.2 | Attitudes according to maternal BMI

Women's attitudes to feeding practices were relatively breastfeeding

positive (M = 66.81; SD = 10.47). A full summary of responses is

available in Table S1. A one‐way analysis of variance observed

attitudes to infant feeding did not differ significantly according to

maternal BMI status, F (2, 125) = 1.129, p = .327. Post hoc compar-

isons using Tukey HSD test confirmed the observed main effect (see

Table 2).
3.3 | Intentions according to maternal BMI

Women had strong intentions to breastfeed exclusively throughout

the postpartum period (M = 12.54; SD = 3.85), although the intensity

of intentions decreased over time: 51.6% of women strongly intended



TABLE 1 Demographic and clinical characteristics of women and infants included in the sample

Women Totalg n (%)

BMI ≤24.9

kg/m2 (n = 66)

BMI ≥25.0 to

≤29.9 kg/m2 (n = 33)

BMI ≥30.0

kg/m2 (n = 29) P value

Age (n = 128), M (SD) 31.10 (4.82) 31.62 (5.21) 30.97 (3.93) 30.07 (4.80) .349

Age range 19–43 19–42 23–40 22–43

Born in the United Kingdom (n = 128) 112 (87.5) 58 (87.9) 28 (84.8) 26 (89.7) .842

Ethnicityb (n = 128) .774

Asian 5 (3.9) 3 (4.5) 1 (3.0) 1 (3.45)

White 119 (93.0) 60 (90.9) 32 (97.0) 27 (93.1)

BME background 4 (3.1) 3 (4.5) 0 1 (3.45)

Marital/cohabiting status (n = 128) .144a

Single 5 (3.9) 1 (1.51) 0 (0) 4 (13.8)

Married/civil partnership 84 (65.6) 46 (69.7) 22 (66.7) 16 (55.2)

Cohabiting with partner 36 (28.1) 18 (27.3) 10 (30.0) 8 (27.6)

Partnered; not cohabiting 3 (2.3) 1 (1.51) 1 (3.0) 1 (3.5)

Education level (n = 128) .255a

Secondary school 6 (4.7) 2 (3.03) 1 (3.0) 3 (10.3)

College 40 (31.3) 18 (27.3) 12 (36.4) 10 (34.5)

University (UG) 41 (32.0) 19 (28.8) 11 (33.3) 11 (37.9)

University (PG) 41 (32.0) 27 (40.9) 9 (27.3) 5 (17.2)

IMD‐10c (n = 128) M (SD) 6.16 (2.81) 6.59 (2.64) 6.09 (2.94) 5.24 (2.91) .096

Parity (n = 128) .812

Primiparous 46 (35.9) 22 (33.3) 13 (39.4) 11 (37.9)

Multiparous 82 (64.06) 44 (66.6) 20 (60.6) 18 (62.1)

Diabetic status (n = 127)

No diabetes 121 (94.5) 65 (100) 31 (93.9) 25 (86.2) .006b,g

GDMd 6 (4.7) 0 2 (6.06) 4 (13.8)

BMI (kg/m2) M (SD) 26.49 (5.59) 22.28 (1.84) 27.58 (1.45) 34.83 (4.01) <.001g

Previous infant feeding

Previous breastfeedinge (n = 82) 83.78 (52.51) 90.68 (53.37) 78.50 (49.34) 72.78 (54.10) .421

Previous formula feedingf (n = 82) 38.29 (51.49) 30.0 (45.44) 36.50 (56.59) 60.56 (55.89) .103

Abbreviations: BME, Black and/or minority ethnic; BMI, body mass index; M, mean; PG, postgraduate; SD, standard deviation; UG, undergraduate.
aFisher's exact test was used due to low cell frequencies.
bOnly one participant reported to be “Black,” “Hispanic/Latino,” “mixed,” and “other,” respectively, collapsed together as BME.
cIMD‐10 = Index of Multiple Deprivation measures relative deprivation across each output area in England, Scotland, Wales, and Northern Ireland. Most

populated deciles were 10 (least deprived; n = 19), 4 (n = 18), 8 (n = 16), 9 (n = 15), and 6 (n = 14).
dGDM = gestational diabetes mellitus.
eAverage % of breastfeeding (vs. formula feeding) in the first 6 months post‐partum with previous children.
fAverage % of formula feeding in the first 6 months postpartum with previous children.
gFigures shown for categories are proportions unless otherwise noted as mean (standard deviation).
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to exclusively breastfeed to 1 month, 49.2% to 3 months, and 42.2%

to 6 months (see Table S2 for full descriptives). Although women in

the healthy BMI category had the strongest intentions to exclusively

breastfeed to 6 months (see Table 2), there were no significant

differences in intentions for breastfeeding depending on women's

BMI status, F (2, 125) = 1.385, p = .254. The main effect observed

was confirmed with post hoc analysis.
3.4 | Predicting attitudes

Maternal BMI status (healthy weight vs. overweight vs. obese) was not

significantly associated with attitudes to infant feeding in the adjusted

regression model, F (16, 64) = 4.25, p < .001; AR2 = .393. Women's

previous experience with breastfeeding was the only significant pre-

dictor of attitudes to infant feeding (see Table 3). Women with more



TABLE 2 Attitudes, intentions, and infant feeding practices according to maternal BMI status

BMI ≤24.9 kg/m2 BMI ≥25.0 to ≤29.9 kg/m2 BMI ≥30.0 kg/m2

Total M (SD) (n = 66) (n = 33) (n = 29) P value

Attitudes (IIFAS score) (n = 128) 66.81 (10.47) 67.85 (9.49) 64.52 (12.23) 67.07 (10.41) .327

Score range 36–85 46–85 36–83 48–84

Intentions (IFIS score) (n = 128) 12.54 (3.85) 12.93 (3.83) 11.59 (4.31) 12.72 (3.25) .254

Score range 1–16 1–16 1–16 4–16

Infant feeding practices (n = 48) 48 29 9 10

Initial infant feedinga (n = 48) 89.79 (25.05) 91.38 (23.41) 80.00 (35.0) 94.0 (18.97) .421

Current infant feedingb (n = 48) 85.21 (28.95) 86.21 (29.57) 85.56 (22.42) 82.00 (34.58) .927

Note. Tukey HSD post hoc analysis revealed that no significant differences in mean attitude (A) or intention (I) scores between healthy weight versus over-

weight women (mean difference [MD] [A] = 3.33, p = .297; [I] MD = 1.34, p = .234); healthy weight verus obese women ([A] MD = .780, p = .940; [I]

MD = .208, p = .968); or overweight verus obese women ([A] MD = −2.55, p = .604; [I] MD = −1.13, p = .480); attitude scores (Levene's = [2, 125],

1.202, p = .304); (MD = −1.13, p = .480); and intention scores (Levene's = [2, 125], 0.872, p = .420) were homogenous.

Abbreviations: BMI, body mass index; IFIS, Infant Feeding Intentions Scale; IIFAS, Iowa Infant Feeding Attitude Scale; M, mean; SD, standard deviation.
aAverage % of breastfeeding (vs. formula feeding) in the first 48 hours following birth.
bAverage % of breastfeeding (vs. formula feeding) in the last 48 hours (2 days).
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previous experience of breastfeeding had significantly more

breastfeeding‐positive attitudes to infant feeding (p = .003). However,

having more previous formula‐feeding experience was not associated

with more formula‐feeding–positive attitudes (p = .791).
3.5 | Predicting intentions

In the adjusted regression model, F (13, 67) = 14.74, p < .001;

AR2 = .691, maternal BMI status was not significantly associated with

women's intentions for infant feeding (p = .801; see Table 4). Women

with more previous experience with breastfeeding (β = .019, p = .010),

less previous experience with formula feeding (β = −.023, p = .005),

and more breastfeeding‐positive attitudes (β = .145, p < .001) had

significantly higher intentions to exclusively breastfeed throughout

the postpartum period.
3.6 | Missing data analysis

A total of n = 113 (88.3%) women agreed to be followed‐up

postnatally, but only n = 48 (42.48%) completed the follow‐up

postnatal questionnaire. Comparative analyses revealed that women

who did not agree to follow‐up were significantly younger (mean dif-

ference [MD] = −2.76, standard error difference [SED] = 1.31,

p = .037) and had less positive attitudes to breastfeeding (MD = −11.57,

SED = 2.69, p < .001) and weaker intentions for prolonged exclusive

breastfeeding (MD = −3.14, SED = 1.03, p = .003) than women who

agreed to follow‐up. However, comparative analysis among women

who responded to the postnatal invitation (n = 48) and women who

did not respond (n = 65) revealed no significant demographic,

attitudinal, or intentional differences. Specifically, maternal BMI was

not significantly associated with whether women responded to the

follow‐up questionnaire (χ2 = 2.47, p = .291). Dropout rates were high
across all BMI groups: 56.1%, 72.3%, and 65.5% among healthy,

overweight, and obese women, respectively. There was no significant

difference in the average BMI between women who did (M = 25.85;

SD = 5.19) and did not respond (M = 26.89; SD = 5.88, p = .334).
3.7 | Predicting infant feeding practices

Women who completed the postnatal questionnaire (n = 48) delivered

healthy full‐term infants (M = 40.42 weeks; SD = 1.23) between

January 28 and May 11, 2018. Most women delivered girls (n = 26),

with infants weighing an average of M = 3.65 kg (SD = 0.49). In the

first 48 hours after birth, women reported that, on average, their

infants received almost 90% breastmilk (see Table 2).

At follow‐up, infants were M = 14.73 days old (SD = 8.47) and

reportedly received breastmilk for 85.21% of their feeds (SD = 28.95)

in the last 2 days (see Figures S1and S2 for full infant feeding

practices).

Adjusted multivariate regression analysis of all women completing

follow‐up (n = 48) revealed that only intentions for infant feeding

were a significant predictor of current infant feeding practices, F (8,

22) = 2.61, p = .036; AR2 = .301 (see Table 5). Women with greater

intentions for exclusive and prolonged breastfeeding were signifi-

cantly more likely to breastfeed with greater exclusivity in the first

month postpartum (p = .038). Maternal BMI did not predict

early feeding practices, and a one‐way analysis of variance, F (2,

45) = .08, p = .927, confirmed no significant differences in early

breastfeeding practices among healthy weight women (M = 86.21%

breastfed), overweight women (M = 85.56% breastfed), or obese

women (M = 82.0% breastfed; see Table 2). Similarly, attitudes for

infant feeding did not significantly predict early infant feeding

practices (p = .158).



TABLE 3 Associations of maternal antenatal attitudes (Iowa Infant
Feeding Attitude Scale) to infant feeding

β coefficient SE P 95% CI

Constant 65.76a 12.78 <.001 40.23, 91.30

Maternal BMIb

Overweight −3.59 2.53 .162 −8.65, 1.48

Obese −1.48 2.89 .610 −7.25, 4.29

Ethnicityc

Asian −11.28 6.61 .093 −24.48, 1.93

BME 10.62 5.62 .063 −0.608, 21.86

Born outside the

United Kingdomd

−.4.61 3.78 .227 −12.15, 2.94

Marital statuse

Married 7.35 7.31 .319 −7.25, 21.95

Cohabiting with

partner

5.40 7.72 .487 −10.02, 20.82

Partnered; not

cohabiting

5.44 11.71 .644 −17.95, 28.83

Educationf

College −9.88 6.11 .111 −22.08, 2.32

University (UG) −8.62 5.97 .153 −20.54, 3.30

University (PG) −10.49 5.86 .078 −22.20, 1.22

Maternal age .070 0.272 .795 −0.473, 0.615

IMD‐10 −.343 0.417 .413 −1.18, 0.490

Parity −3.90 2.75 .160 −9.40, 1.59

Previous

breastfeeding

.127 0.041 .003* 0.045, 0.209

Previous formula

feeding

−.012 0.044 .791 −0.099, 0.076

Note. Regression model was adjusted for confounds listed; β coeffi-

cient = standardized β coefficient.

Abbreviations: BMI, body mass index; BME, Black and/or minority ethnic;

CI, confidence interval; IMD, Index of Multiple Deprivation; PG, postgrad-

uate; SE, standard error; UG, undergraduate.
aUnstandardized beta coefficient.
bHealthy BMI as reference category.
cWhite as reference category.
dBorn in the United Kingdom as reference category.
eSingle as reference category.
fSecondary education as reference category.

*Significant at α = .05 level. Underlying statistical assumptions of homosce-

dasticity and multicollinearity were met.

TABLE 4 Associations of maternal antenatal intentions (Infant
Feeding Intentions Scale) for infant feeding

β coefficient SE P 95% CI

Constant 4.46 3.85 .252 −3.23, 12.15

Maternal BMIa

Overweight −.164 0.646 .801 −1.45, 1.13

Obese .101 0.741 .892 −1.38, 1.58

Educationb

College −2.51 1.59 .119 −5.68, 0.663

University (UG) −.684 1.51 .653 −3.70, 2.34

University (PG) −.332 1.51 .827 −3.35, 2.69

Marital statusc

Married 3.58 1.85 .057 −0.115, 7.27

Cohabiting with

partner

3.03 1.98 .131 −0.920, 6.97

Partnered; not

cohabiting

2.24 2.99 .456 −3.72, 8.20

Maternal age −.094 0.068 .174 −0.230, 0.042

IMD‐10 −.211 0.107 .053 −0.426, 0.003

Previous breastfeeding .019 0.007 .010* 0.005, 0.033

Previous formula

feeding

−.023 0.008 .005* −0.039, −0.007

Attitudes (IIFAS) .145 0.030 <.001* 0.084, 0.205

Note. Regression model was adjusted for confounds correlating with IFIS

scores: maternal age; marital status; IMD‐10; education; previous

breastfeeding experience; and previous formula‐feeding experience. β
coefficient = unstandardized β coefficient.

Abbreviations: BMI, body mass index; CI, confidence interval; IIFAS, Iowa

Infant Feeding Attitude Scale; IMD, Index of Multiple Deprivation; PG,

postgraduate; SE, standard error; UG, undergraduate.
aHealthy weight as reference category.
bSecondary education as reference category.
cSingle as reference category.

*Significant at α = .05 level.
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4 | DISCUSSION

Maternal antenatal attitudes and intentions for infant feeding did not

differ significantly among women with a healthy, overweight, or obese

BMI. Women with stronger intentions for breastfeeding were signifi-

cantly more likely to breastfeed with greater exclusivity, but there were

no significant differences in breastfeeding practices in the first month

postpartum between healthy weight, overweight, or obese women.
Although TPB (Ajzen, 1991; Azjen, 2002) is frequently used to

identify psychosocial associations of breastfeeding behaviour, the

predictive utility of the model is low. The variance in breastfeeding

practices explained by constructs in the model (attitudes, subjective

norm, perceived behavioural control, and intentions) ranges from

10% (Ismail et al., 2016) to 4% (Wambach, 1997) and is less accurate

at predicting breastfeeding behaviour over the postpartum period

(McMillan et al., 2008). Intentions for infant feeding in this cohort

are consistently measured using dichotomous and categorical scales

(Hauff et al., 2014; Jarlenski et al., 2014; Lyons et al., 2018; Newby

& Davies, 2016; Visram et al., 2013), which dilutes the wide variabil-

ity in intentions for infant feeding and subsequently overinflates the

magnitude of differences observed. Using the IFIS (Nommsen‐Rivers

& Dewey, 2009), which is both theoretically informed and

psychometrically validated, observed differences in the strength of

intentions to breastfeed among healthy weight, overweight, and

obese women are negligible.



TABLE 5 Associations of early infant feeding practices
(breastfeeding in the last 48 hr)

β coefficient SE P 95% CI

Constant 58.66 38.72 .144 −21.64, 138.97

Marital statusa

Cohabiting with

partner

−7.74 8.93 .395 −26.27, 10.78

Previous experience

breastfeeding

.017 0.094 .857 −0.178, 0.212

Previous experience

formula feeding

−.080 0.092 .395 −0.272, 0.111

Baby birthweight 7.88 6.48 .237 −5.55, 21.31

Maternal BMI

Overweight 8.55 8.28 .313 −8.63, 25.72

Obese .195 7.99 .981 −16.37, 16.76

Attitudes (IIFAS) −.755 0.517 .158 −1.83, 0.317

Intentions (IFIS) 4.18 1.89 .038* 0.264, 8.09

Note. Regression model was adjusted for confounds correlating with infant

feeding practices in the most recent 48 hr: marital status, previous experi-

ence with breastfeeding, previous experience with formula feeding, and

baby birthweight. β coefficient = unstandardized beta coefficient.

Abbreviations: BMI, body mass index; CI, confidence interval; IFIS, Infant

Feeding Intentions Scale; IIFAS, Iowa Infant Feeding Attitude Scale; SE,

standard error.
aMarried as reference category.

*Significant at α = .05 level.
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Attitudes towards infant feeding were breastfeeding positive across

women in this study. No differences in beliefs about breastfeeding have

been observed in the wider literature with regard to maternal BMI

(Lyons et al., 2018), and little evidence is available to explain why differ-

ences in beliefs or attitudes would be dependent on maternal BMI

alone. Knowledge and beliefs about breastfeeding vary as a function

of access to education and socio‐economic environment (Johnson

et al., 2018; McAndrew et al., 2012). Considered together with the rec-

ognized inverse association betweenmaternal BMI and socio‐economic

status (Poston et al., 2016), attitudes to breastfeeding observed here

are likely to be uniformly positive across BMI categories because

women in this cohort lived in less deprived areas of the United Kingdom

with high educational‐attainment backgrounds. Findings of this study

are supported by previous observations that intentions to breastfeed

are also uniformly high among healthy weight, overweight, and obese

women (Cordero, Oza‐Frank, Landon, & Nankervis, 2015; Guelinckx,

Devlieger, Bogaerts, Pauwels, & Vansant, 2012; Newby & Davies,

2016) as well as the U.K. population (McAndrew et al., 2012).

When antenatal intentions were comparable between obese and

non‐obese women, rates of breastfeeding initiation and duration were

previously observed to be significantly lower among women with a

prepregnancy BMI ≥30 kg/m2 (Babendure et al., 2015; Lyons et al.,

2018; Marshall, Lau, Purnell, & Thornburg, 2019). In this study, no dif-

ferences in feeding practices were recorded in the early postnatal

period, suggesting that variation in practices may only emerge over
time. When women completed follow‐up questionnaires, they were

still under the care of health professionals who would have supported

women through any breastfeeding challenges and encouraged them to

continue breastfeeding. As healthcare availability and support diminish

over the postnatal period, breastfeeding rates decline (McAndrew

et al., 2012), and BMI group differences may emerge. Following longer

term across the postnatal period, women with a BMI ≥30 kg/m2 were

found to have increased risk of early breastfeeding cessation over time

(Flores et al., 2018; Wojcicki, 2011). During the early postnatal period,

women may also have felt pressured to conform to healthcare profes-

sional or societal expectations to breastfeed, which may in part explain

the high exclusivity of breastfeeding practices reported across BMI

groups. Average proportions of breastmilk feeds were higher than

80%, which suggests that women who were formula feeding their

babies may not have responded.

In the United Kingdom, White women have the lowest incidence

of breastfeeding (McAndrew et al., 2012) but are more likely to live

in the less deprived areas with higher socio‐economic and educational

attainment backgrounds; each of which independently increases the

likelihood of breastfeeding (McAndrew et al., 2012; Oakley,

Henderson, Redshaw, & Quigley, 2014). Women in this sample were

not only predominantly White but also degree educated and lived in

less socio‐economically deprived areas of the United Kingdom, sug-

gesting that positive sociodemographic predictors of breastfeeding

may have overshadowed any independent effect of maternal BMI on

breastfeeding practices. A high proportion of multiparous women with

previous breastfeeding experience is likely to have further

contributed to the null findings observed. Given the relatively strong

sociodemographic predictors of breastfeeding, alternative observa-

tions and conclusions from samples with greater ethnic and socio‐

economic diversity are likely.

Understanding practices in the well‐defined sample observed here

is helpful for further scoping the content and necessity of targeted

support. Efforts should be made to consider the influence of

sociodemographic factors when developing support strategies, as

breastfeeding interventions that are socially and culturally tailored

have been effective (Dyson, McCormick, & Renfrew, 2005; Fairbank

et al., 2005). The wider evidence available has identified reduced

uptake and duration of breastfeeding across women with overweight

and obese BMIs during pregnancy (Amir & Donath, 2007; Mäkelä

et al., 2014; Turcksin et al., 2014; Wojcicki, 2011); however, the

extent to which maternal BMI independently predicts lower rates of

breastfeeding initiation and duration may still differ among different

sociodemographic and clinical subgroups of women.
4.1 | Limitations

The current study did not consider the construct of breastfeeding self‐

efficacy (comparable with perceived behavioural control) in the

associations explored. Self‐efficacy is a recognized predictor of

breastfeeding initiation and duration across cohorts (De Jager,

Skouteris, Broadbent, Amir, & Mellor, 2013; Lawton et al., 2012;
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Martinez‐Brockman et al., 2017) with evidence to date, indicating that

women with higher BMIs (≥25 kg/m2) may have lower confidence in

their ability to breastfeed, both antenatally and postnatally (Babendure

et al., 2015; Lyons et al., 2018). Some intervention studies targeting

breastfeeding self‐efficacy have been successful at increasing rates

of exclusive breastfeeding (Noel‐Weiss, Rupp, Cragg, Bassett, &

Woodend, 2006; Wu, Hu, McCoy, & Efird, 2014), although this was

not observed among cohorts of women with overweight or obese

BMIs (Chapman et al., 2013). Self‐efficacy may be a key mechanism

responsible for observed associations between maternal BMI and

reduced uptake and duration of breastfeeding, and should continue

to be explored and targeted in intervention.

Although sufficiently powered to detect differences in associations

between antenatal social cognitions and maternal BMI, the study is lim-

ited by a small sample size (N = 128), particularly in the proportion of

womenwho responded to the postnatal questionnaire (n = 48). Despite

comparable average proportions of breastmilk feeds across the BMI

groups, it is important to note that the study was underpowered to

detect significant differences in breastfeeding practices between BMI

categories. The dropout rate to respond to the postnatal questionnaire

was high (62.5%), most likely due to the timing of questionnaire deliv-

ery. Follow‐up questionnaires were sent to women between 1‐ and

28‐days postpartum, a time when motherhood duties and postnatal

recovery are priority. As such, dropout rates across each BMI group

were comparatively high and did not differ significantly.

Despite this, missing data analysis revealed no significant

differences in the sociodemographic profile of completing versus

noncompleting women. Observations from this study reinforce the

need for future studies to sample purposively on a range of

sociodemographic factors including socio‐economic status and ethnic-

ity. Given the online nature of this study, purposive sampling was not

undertaken, which is a limitation. The sample was recruited opportu-

nistically and was highly homogenous (majority White, low socio‐

economic deprivation, and highly educated), reflecting a self‐selecting

bias of women likely to breastfeed, interested in perceptions and

practices of infant feeding, and receptive to taking part in research.

This limits the generalizability of associations observed outside this

well‐defined cohort.
4.2 | Future research

Plausible mechanisms for differences in antenatal social cognitions for

breastfeeding between obese and non‐obese women are yet to be

identified, and the extent to which psychosocial factors contribute to

reduced rates of breastfeeding uptake and duration previously

observed in this cohort remains unclear (Babendure et al., 2015; Lyons

et al., 2018). Additionally, intervention studies attempting to improve

breastfeeding rates have been limited in effectiveness (Chapman

et al., 2013; Rasmussen, Dieterich, Zelek, Altabet, & Kjolhede, 2011).

One intervention among women with a BMI ≥30 kg/m2 significantly

improved rates of exclusive and any breastfeeding across the

postpartum period (Carlsen et al., 2013); however, underlying
mechanisms of action were not identified as psychosocial factors were

unaccounted for throughout. A proposed Cochrane review evaluating

evidence available for breastfeeding support and interventions in this

cohort likewise ignores the role of social cognitive and psychological

associations (Soltani & Fair, 2016). As such, the evidence to date pro-

vides little meaningful targets for future intervention.

As intentions for breastfeeding among women who are overweight

or obese during pregnancy remain comparable with women with a

healthy BMI (Cordero et al., 2015; Guelinckx et al., 2012; Newby &

Davies, 2016) and there were no observed differences in antenatal

social cognitions for infant feeding practices, postnatal factors are likely

to be a key in supporting prolonged breastfeeding among women with

overweight or obese BMIs. The extent to which maternal BMI indepen-

dently impacts breastfeeding uptake and duration should be examined

across sociodemographic and clinical subgroups to ensure support

strategies are necessary and acceptable to women. Longitudinal inves-

tigations of associations of infant feeding among cohorts of women

who are overweight or obese during pregnancy are needed to identify

plausible and modifiable social‐cognitive mechanisms of action for use

as priority targets in future intervention studies.
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