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Abstract
Social support is a known determinant of breastfeeding behaviour and is generally
considered beneficial. However, social support encompasses a myriad of different
supportive acts, providing scope for diverse infant feeding outcomes. Given the vulnerability
of postpartum mental health, this paper aims to explore both how support prolongs
breastfeeding and which forms of support promote the positive experience of all infant
feeding. Using survey data collected online from 515 UK mothers with infants aged 0-108
weeks, cox regression models assessed the relationship between receiving different types of
support, support need, and breastfeeding duration. Quasi-binomial logistic regression
models assessed the relationship between receiving support, infant feeding mode, and
maternal experience of infant feeding. Rates of negative infant feeding experience indicate
widespread need for support: e.g. 38% of currently, 47% of no longer, and 31% of never
breastfeeding women found infant feeding stressful. Overall, practical support via infant
feeding broadly predicted shorter breastfeeding durations and poorer feeding experience;
results in relation to other forms of support were more complex. Our findings indicate
different forms of support have different associations with infant feeding experience. They
also highlight the wide range of individuals beyond the nuclear family on which postpartum
mothers in the UK rely.
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Background
Social support is important for mother-infant outcomes including postnatal depression [1],
mother-infant bonding and attachment [2,3], labour progression [4], birth weight [4,5], and
breastfeeding behaviour [6]. Evolutionary scholars have recently proposed that human
evolution occurred in “an adaptive sociocultural perinatal complex” [7] characterised by
extensive social support for the mother-infant dyad, necessitated by the physical and
energetic costs of gestation, labour, lactation, and the highly dependent state in which human
infants are born and are slow to develop out of. Public health initiatives in high income
countries often leverage social support to improve mother-infant outcomes, with some
success [8]; however, as the case of infant feeding in the UK highlights, more work is needed
to understand how mothers can be best supported. Breastfeeding is the public health gold
standard, and while around 75% of UK mothers do initiate breastfeeding [9], at last
assessment only 1% of infants were exclusively breastfed for the WHO recommended six
months [10]. Under perceived pressure to breastfeed, the emotional wellbeing of women
who fail to achieve their breastfeeding goals suffers [11,12]. Non-breastfeeding mothers, who
commonly report a lack of support with infant feeding, are also exposed to emotional
difficulties [13,14]. While the literature acknowledges that social support comes in different
forms, often drawing on one or more of House’s [15] four types of support (informational,
instrumental or practical, emotional, and appraisal), social support is broadly considered to
be uniformly beneficial for physical and mental health [16]. However, these four support
types encompass a myriad of different support acts, providing scope for potentially diverse
consequences; not all of which are likely to be in line with public health or recipient ideals. To
better understand the intersection of social support and infant feeding, here we apply the
theoretical framework of evolutionary life history theory (LTH) to detailed data on the support
receipt and infant feeding experiences of 515 UK women.

LHT is a capital-based approach that deals with how organisms maximise their genetic fitness
(i.e. number of genetic copies in future generations) by extracting resources from the
environment, and investing them in survival, growth, and reproduction (encompassing
mating and parenting) across the life course [17]. Organisms which make the best use of
resources (be that time or energy) during their lives will obtain the highest fitness payoffs. For
any individual organism, energy is finite and a given unit of energy can only be invested once,

which results in trade-offs between alternative investment strategies [17]. Further, the
propagation of genes in future generations relies not only on the children’s survival but also
on their condition, as this impacts their future ability to reproduce. This ‘biological fitness’ of
children may be enhanced by parental investment, however such investments necessarily
come at a cost to the parent’s ability to invest in themselves or other offspring (either current
or future) [18]. Thus, under LHT a mother's capacity to invest in reproduction and resulting
children is understood to be dependent on her resources (i.e. time and energy). A key
implication, for present purposes, is that the receipt of different forms of support will
differentially augment a mother’s resource availability (or capital), thus likely have varying
impacts on maternal investment decisions and their behavioural manifestations, such as
infant feeding.

Accordingly, a handful of studies have noted that practical and emotional support have
different, opposing, relationships with maternal behaviour; for instance, emotional support
was positively associated with breastfeeding duration in Canada [19] and the likelihood of
having a second child in the UK [20], while practical support was linked to lower breastfeeding
levels in the UK [21] and Japan [22] and decreased likelihood of having a second child in the
UK [20]. However, less than ideal proxies for support (e.g. contact frequency [21]) are often
used, further masking varied relationships between outcomes and different support acts
falling under the umbrella of the same support ‘type’. For example, we have previously shown
that that both emotional and practical support predicted increased likelihood of
breastfeeding at two months in the UK, except when practical support involved allofeeding
(i.e. individuals other than the mother feeding the infant), which correlated with reduced
likelihood of breastfeeding [6].

A LHT approach to understanding maternal behaviour also raises an additional important
insight: because mothers are expected to maximise fitness via investment trade-offs, what is
‘best’ from a public health perspective may not be what is optimal for a mother and her
children. Clashes between public health ideals and maternal behaviour often entail the
stigmatisation of mothers, which is detrimental to maternal wellbeing; this is amply illustrated
by the stigma attached to not breastfeeding [14,23,24], resulting in recent calls for public
health approaches to breastfeeding to operate “with the mother in mind” [11]. Therefore,

whilst from a public health perspective it is important to understand which forms of social
support encourage the ideal of prolonged breastfeeding [25], it is also crucial to understand
which forms of support promote the positive subjective experience of all infant feeding.

Practical support and infant feeding
The form practical support takes is hypothesised to determine the relationship it will have
with infant feeding outcomes. As Page et al. (2021)[26] (this issue) and others point out [7,27],
support can impact maternal time and energy budgets in two ways. When mothers are
substituted by others they are ‘released’ from a proportion of their daily tasks and are able to
‘use’ this saved energy elsewhere. This is particularly true of help with infant feeding.
Lactation is extremely energetically expensive for a mother [28,29], both in absolute terms
and in comparison to formula feeding, as only the mother (typically) can breastfeed. Help
with bottle feeding (either with formula and to a lesser degree expressed milk) alters the
opportunity costs of maternal investment in infant feeding in a variety of ways, for instance:
by reducing the energy expenditure associated with lactation; curtailing the mother’s time
and energy spent holding and feeding the infant; and, though expressing milk requires time
and energy, infant feeding becomes more flexible. Such alterations may allow a mother to
invest in other tasks, such as caring for other children or resting and recuperation. This
contrasts with other forms of practical support, such as help with domestic chores, which
subsidises the time and energy budget of mothers, affording mothers the option to channel
additional resources into their infant – which may result in her breastfeeding for longer.

Whether practical support positively affects maternal subjective experience of infant feeding,
impacting postnatal behavioural outcomes and mental wellbeing, is likely dependent on a
woman’s investment goals. For example, a mother who wants to breastfeed is likely to find
practical support which reduces domestic or other childcare tasks beneficial to her infant
feeding experience. However, if the only support available to a breastfeeding woman is help
bottle feeding (i.e. substituting her role in infant feeding), then this may be experienced
negatively. On the other hand, women who are already bottle feeding may find help with it
to be beneficial to their infant feeding experience. In short, receiving practical support is not
necessarily an indication of its being experienced positively.

Emotional support and infant feeding
Emotional support, whilst widely considered in the public health literature, is less commonly
dealt with in the evolutionary life history literature. There are two primary ways in which
emotional support may influence maternal investment decisions: 1) emotional support from
an individual may act as an indicator of the likelihood of future practical (or other) support
being available from that individual if needed [16], thereby allowing mothers to take
investment 'risks'. 2) Emotional support may act as a resource itself, as proposed by Myers
(2017)[30], replenishing a mother’s emotional reserves lost to emotional engagement with
her child or other areas of her life, thus subsidising maternal ‘emotional energy budgets’ and
safeguarding maternal emotional wellbeing.

In relation to infant feeding, access to emotional support is an important determinant of
psychological wellbeing, which in turn has several relevant impacts. For instance, maternal
emotional distress disrupts the milk flow of breastfeeding mothers and reduces milk volume
by inhibiting the let-down reflex [31], resulting in infants of breastfeeding women with lower
stress levels having both higher milk intake and weight gain [32]. Maternal cortisol is also
thought to interfere with oxytocin and prolactin regulation, which may negatively impact
breastfeeding outcomes [31]. As such, emotional support is likely to positively correlate with
breastfeeding duration, and it may be particularly important when a mother is exposed to
other psychosocial stresses.

Emotional support is also likely to be an important in helping mothers feel positive about
infant feeding, irrespective of how they choose to do it. In WEIRD (Western, educated,
industrialised, rich, and democratic) contexts, infant feeding decisions have become highly
politicised, with mothers reporting experiencing stress and guilt with both breast and bottle
feeding [23]. Breastfeeding is widely encouraged by health professionals for the good of
mothers and babies; however, the manner in which the ‘Breast is Best’ message is conveyed
is often critiqued as unrealistic and pressurising [33]. Mothers who plan to breastfeed and
cannot are at increased risk of postnatal depression [12] and mothers who bottle feed often
experience stigma [14,23,24]. Mothers who do breastfeed are also not spared the experience
of psychosocial stress [23,33,34], for instance experiencing judgement for doing so in public.
Therefore, emotional support from mothers’ social networks should also play an important

role in maternal subjective experience of infant feeding, particularly if she planned to
breastfeed but then either did not or ceased to do so early on.

Hypotheses and predictions
To assess the relationships different forms of support have with infant feeding decisions and
experiences, we use data collected from 515 mothers with young infants in the UK via an
online survey. Self-report data was gathered on the receipt of practical support – help with
childcare, help with household tasks, receipt of material objects relating to the baby, financial
support, and allofeeding – and the level of emotional support received from a variety of
potential supporters, and a range of demographic information. Studies relating to social
support and mother-child health outcomes typically focus on support from the partner or
maternal grandmothers. Yet, previous analysis [6] of data from the same survey revealed that
support was received from a wider range of ‘informal’ supporters. Thus here, we explore
support received from a wider range of individuals than is typically considered in the public
health literature to test the following predictions relating to the duration of both exclusive
and any breastfeeding and the subjective experience of infant feeding:

P1: The receipt of practical support that substitutes a mother’s role in infant feeding will
negatively predict breastfeeding duration, while practical support that increases a mother’s
time or energy in other ways will positively predict breastfeeding duration.

P2: Emotional support will positively predict breastfeeding duration.

P3: Practical support will positively predict positive maternal experience in relation to infant
feeding unless it hinders a mother’s infant feeding desires; therefore, infant feeding mode
will moderate the relationship between allofeeding and maternal experience (such that the
positive relationship will be stronger in bottle feeding mothers) but not the relationship with
other forms of help.

P4: Emotional support will positively predict positive maternal experience in relation to infant
feeding, irrespective of feeding mode.

Methodology

Data
We perform analysis on data we collected via an online survey (https://osf.io/dybup/),
designed to gather infant feeding data from mothers in the UK whose youngest child was
≤24 months. The survey was designed with these research questions in mind; however, the
predictions and analysis plan were fully developed and pre-registered [35] after data
collection. Participants were recruited via convenience-sampling using social media
(Facebook and Twitter) and forum-based parenting websites (Netmums) between
December 2017 – February 2018. Although convenience-sampling is likely to entail
recruitment bias, it is time and cost efficient [36]. On the survey landing page, readers were
informed that the survey included some questions about infant feeding, with an explicit
statement that it did not matter how infants were being fed. IP-address checks prevented
multiple entries. Of the 883 responses, 719 participants both lived and gave birth in the UK
within 108 weeks of survey completion. 515 participants from this eligible sample provided
data on all relevant control variables and social support across all extant supporters. The
sample characteristics are discussed below and can be found in more detail in Table S1-5.
An overview of our variables, and the survey questions used to derive them, can be found in
Table 1. We consider practical support in the form of domestic, financial, material and
minding as support which may subsidise breastfeeding, and allofeeding as substitutive
support. Receipt of practical and emotional support was reported from the following
sources, if applicable: the participant’s partner, their own mother, father, brother(s),
sister(s), their partner’s mother and father, and friends. Where participants reported that a
given supporter was not applicable, this is scored as equivalent to their having been
applicable but not providing support. Due to previous analysis [6], we anticipated few
women would not receive most types of support from at least one supporter. As our
measure of practical support contains no estimate of quantity, it is not meaningful to create
a composite measure of support; therefore, we run separate models for different
supporters, thus exposing variance in the receipt of support. While our models are not
independent, the majority of correlations of a given type of support between supporters are
of small to medium effect size, with the exception of allofeeding (see File S1).

Table 1. Overview of variables and the survey questions used to derive them.
Variable
Survey question(s) and response options and handling
Infant feeding related measures
Intention to
I planned to breastfeed my baby(ies). Select if applies
breastfeed
Breastfeeding
Did you ever breastfeed your youngest child(ren) (including expressing)? Yes, No,
initiation
Prefer not to say
Duration of any
Did you ever breastfeed your youngest child(ren) (including expressing)? Yes, No,
breastfeeding
Prefer not to say
Are you currently providing any breastmilk to your youngest child(ren), either
exclusively or alongside formula and/or solids? Yes, No
Approximately, how long did you provide any breastmilk your youngest
child(ren)? Specify number and select unit (days, weeks, months)
Duration of exclusive
Did you ever breastfeed your youngest child(ren) (including expressing)? Yes, No,
breastfeeding
Prefer not to say
Are you still exclusively breastfeeding your youngest child (i.e., no formula or
other foods)? Yes, No
Approximately, how long did you exclusively breastfeed your youngest child(ren)?
Specify number and select unit (days, weeks, months)
Maternal subjective
How would you describe your overall experience around feeding your youngest
experience
child(ren)? Please tick all that apply. Option list included: ‘enjoyable’ and
‘rewarding’ (positive), and ‘stressful’ and ‘emotionally draining’ (negative).
Response options are treated separately as they do not necessarily tap the same
latent constructs, e.g., it may be possible to find infant feeding both rewarding
and stressful.
Social support measures
Practical support
Thinking back to the first few weeks after giving birth to your youngest child(ren),
did the people listed below do any of the following things regardless of how helpful
it was? Please tick all that apply. Option list included: ‘housework/chores around
the house’ (domestic), ‘money for me and/or my child(ren)’ (financial), ‘gave me
gifts and things for me and/or my child(ren)’ (material), ‘fed my baby(ies)’
(allofeeding), ‘generally looked after my baby(ies)’ (minding). Assessed as a binary
variable reflecting whether a given type of support was received or not.
Emotional support
Thinking back to the first few weeks after giving birth to your youngest
child(ren)…how emotionally supported did you feel by the following people?
‘Very supported’, ‘supported’, ‘neither supported nor unsupported, unsupported,
very unsupported, not applicable’.
Demographic measures
Year of birth
In what year were you born (yyyy)? Open textbox
Number of children
In total, how many children do you have? Prefer not to say, 1, 2, 3, 4, 5, 6, 7, 8 or
more
Child age at the time
What date did you give birth to your youngest child(ren) (day/month/year)?
of survey (weeks)
Work status at the
Are you currently employed (including maternity leave)? Yes, No
time of study
If yes, are you currently on maternity leave? Yes, No
Highest level of
What is your highest qualification level? GCSEs or equivalent, AS/A-levels or
educational
equivalent, Graduate or equivalent, Postgraduate or equivalent, Other
attainment
Perceived financial
How would you describe your current financial situation? Living comfortably,
status
Doing alright, Just about getting by, Finding it quite difficult, Finding it very
difficult, Prefer not to say

Statistical analysis
The following analytical approach reflects, for the most part, the plan pre-registered at
https://osf.io/b4yx2. Minor deviations were necessitated in response to the unforeseen
nature of the data, a full discussion of which can be found in the SI. All analysis was conducted
using R version 3.4.2 [37].

Testing predictions re. breastfeeding duration – 1-2
We assess breastfeeding duration in two sets of cox regression models, run using the Survival
package [38]: first assessing the hazard of ceasing to breastfeed exclusively prior to six months
(n = 386) and second the hazard of ceasing to breastfeed at all prior to 20 months (n = 479).
To maximise policy relevance, we assess the hazard of ceasing to exclusively breastfeed
before six months and of ceasing to breastfeed at all prior to 20 months. Stopping
breastfeeding completely can take anywhere between a few weeks and several months.
Women may thus be aiming to comply with public health recommendations (of 24 months)
and yet fall short (or run over) due to the variable nature of the act of stopping.

Our independent variables of interest are the receipt of various types of practical support and
level of emotional support. We employ a range of potential control variables: participant’s
year of birth, subjective financial status, educational attainment, and number of children
(including the focal child). For model selection details see the SI.

The pre-registered analysis found several conflicting results (see File S2). A potential
explanation is that while we hypothesised that our models would capture the ‘benefits’ of
receiving support, they may also be capturing an underlying ‘need’ for support. To assess
whether being in need of support was confounding our results, we conducted a post hoc
analysis exploring the moderating effect of need. We created a need variable by splitting
subjective financial status into a binary variable where low need = ‘Doing alright’ and ‘Living
comfortably’ and high need = ‘Just about getting by’, ‘Finding it quite difficult’, ‘Finding it very
difficult’, and ‘Prefer not to say’. For model selection details see the SI. Allowing for
interactions typically increased the variance captured by the models (Table S6), thus the post
hoc models are reported below.

Testing predictions re. maternal subjective experience – 3-4
We assess whether practical and emotional support predict finding infant feeding to be
‘enjoyable’, ‘rewarding’, ‘stressful’, or ‘emotionally draining’ using quasi-binomial logistic
regression models (n = 515), built using the glm function in the R Stats package and using the
Pearson estimate to adjust the standard errors [39].

While emotional support is predicted to be universally beneficial to experience, the utility of
practical support is predicted to depend on a mother’s infant feeding desires. To test this, we
employ interaction terms between each type of support and infant feeding mode at the time
of reporting.

Our independent variables of interest are the receipt of various types of practical support,
level of emotional support, and their interaction with infant feeding mode. We employ a
range of potential control variables as before, with the addition of participant’s current work
status and focal child’s age as both are likely to impact feeding experience. For model
selection details see the SI.

Interpretation
We follow recent calls [40–42] to implement guidance from the American Statistical
Association to not interpret our findings with regard to p-values meeting a specified alpha
(commonly 0.05) or confidence interval’s not encompassing the null. Instead, we describe our
data, focus on the point estimates (i.e. the values most compatible with the data) from our
models, and view confidence intervals as ‘compatibility intervals’, acknowledging that all
values falling within their limits are also fairly compatible with the data [40].

The above approach emphasises paying attention to all findings, not just ‘significant’ ones –
however our modelling strategy produces a large number of results. In order to strike a
balance between transparency and volume, we choose to focus in more detail on the results
of our experience models which are both more novel in terms of the literature and appear to
suffer less from low statistical power. Our full results can be seen in the SI (File S2 for duration
models and File S3 for experience models).

Results
Sample characteristics
The average age of mothers in our sample is 34 years. As discussed elsewhere [6], a
disproportionate number are educated to a postgraduate level (43%), compared to the
general UK population; however, more variation is apparent in perceived financial status, with
45% reporting ‘doing alright’, and similar proportions reported ‘living comfortably’ to those
experiencing financial concern (28% vs. 26%). For full demographic statistics see Table S1.

Receiving domestic and child-minding support from partners was extremely common, at 95%
and 83% respectively (Table S2). Partners were also the most likely providers of all other forms
of practical support apart from material support, which was most likely to come from the
participant’s own mother (77%), followed closely by friends (69%) and partner’s mothers
(62%) (Table S2). Only 3% of participants did not have a partner, and 93% of participant’s
reported feeling either emotionally supported or very supported by a partner (Table S3). 90%
of participants planned to breastfeed and 93% initiated (Table S4). Of women whose infant
was aged six months or over at the time of survey (n = 404), 68% breastfed for at least six
months – 57% exclusively (Table S4); breastfeeding duration characteristics are in Table S5.

Women who initiated breastfeeding, but were not necessarily still breastfeeding, reported
lower rates of positive experience (enjoyable 65% vs. 80%, rewarding 70% vs. 86%) and higher
rates of negative experience (stressful 47% vs. 38%, emotionally draining 46% vs. 42%)
compared to the subsample who were still breastfeeding (Table S7). Women who planned to
breastfeed but stopped breastfeeding prior to eight weeks (n = 78), reported worse
experience still – enjoyable 32%, rewarding 28%, stressful 71%, and emotionally draining 60%.
The small number of women who never breastfed (n = 37), on the other hand, reported rates
of: enjoyable 74%, rewarding 54%, stressful 31%, and emotionally draining 11%.

Breastfeeding duration
The only measure of support showing a clear trend across supporters was allofeeding, which
as predicted was associated with shorter exclusive and any breastfeeding durations (Figure 1
and S3). There is some evidence for a moderating effect of need in relation to some
supporters, such that the hazard of stopping was greater when need was high, though CIs

overlapped; for example, the participant’s partner’s father (exclusive Hazard Ratio (HR): low
need = 4.990; high need = 22.904) (Figure S3). The risk of stopping exclusive breastfeeding
was relatively consistent over time for all supporters except partners, from whom allofeeding
had a larger effect in the first eight weeks (HR: 0-8 weeks = 14.870; 8 weeks+ = 1.969) (Figure
S3). The HRs for any breastfeeding moved closer to 1 over time in association with support
from the participant’s own mother, partner, and partner’s father (Figure 1). Over time the
lower bound CI (LCI) estimates dropped below 1, potentially indicating a reduced hazard of
stopping in later time periods with support from the participant’s father (exclusive LCI = 0.656)
and partner’s father (any LCI = 0.206); however, as allofeeding by grandfathers was rare, this
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is likely an artefact of low statistical power (Table S3).

Time period

Figure 1. Plot shows the hazard ratios (HR) and 95% confidence intervals (CI) for the relationship between the
receipt of allofeeding support and stopping any breastfeeding. HRs varying by need are indicated by purple
circles (high) or yellow squares (low), those irrespective of need are blue triangles. HRs varying by time are
labelled first, second, or third period for convenience; the duration of time encompassed in these periods varies
by support, see File S2 for details. Estimates above 1 indicate an increased hazard of stopping over time, those
below indicate a reduced hazard.

Firm statements are difficult in relation to the rest of our duration results, as the width of the
majority of the CIs indicate widespread power issues due to a combination of sample size, an
inability to adequately control for moderating effects of need, and a lack of granularity in our

support measures. However, we encourage interested readers to explore the SI figures for
themselves (Figures S1-7).

Maternal subjective experience
Due to small sample sizes associated with allofeeding by most supporters (Table S2) we were
unable to test prediction 3 – infant feeding mode will moderate the relationship between
allofeeding and maternal experience but not the relationship with other forms of help – fully
in all models. However, as predicted, the data indicated that allofeeding by the participant’s
own mother was associated with increased odds of finding infant feeding stressful (Odds Ratio
(OR): breastfeeding = 8.309, not breastfeeding = 0.908) and emotionally draining (OR:
breastfeeding = 3.959, not breastfeeding = 0.722) if breastfeeding (Figure 2). Otherwise, we
find little evidence of a moderating effect of infant feeding mode in relation to allofeeding,
with allofeeding being most compatible with negative experience.

OR and 95% CI for a Given Experience of Infant
Feeding Dependent on Allofeeding Support
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Figure 2. Plot shows the odds ratios (OR) and 95% confidence intervals (CI) for a given marker of the subjective
experience of infant feeding dependent on the receipt of allofeeding support from the participant’s own mother,
partner, or partner’s mother. ORs varying by feeding mode are indicated by purple squares (breastfeeding) or
yellow circles (not breastfeeding), those irrespective of feeding mode are blue triangles. Estimates above 1
indicate increased odds of a given experience, those below indicate reduced odds.

More broadly, results indicate our prediction was potentially overly simplistic in relation to
our expectation that feeding mode would not interact with non-allofeeding practical and
emotional support (Figure S8-25). Various interactions between feeding mode and support
are hinted at by the differing direction of the point estimates, though confidence intervals

often overlap – we draw attention to the more convincing examples of where this is the case
below, otherwise estimates highlighted are irrespective of feeding mode.

While CIs for many predictors across our models indicate widespread power issues, some
repeating patterns and narrower CIs give pause for consideration. For instance, in line with
predictions, material support from the partner is most compatible with increased odds of
finding feeding enjoyable (OR = 2.182) and rewarding (OR = 1.912), and lower odds of finding
it stressful (OR = 0.589) (Figure 3). However, in relation to other supporters the prediction
was less clearly supported.
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Figure 3. Plots show the odds ratios (OR) and 95% confidence intervals (CI) for a given experience of infant
feeding dependent on support. ORs varying by feeding mode are indicated by squares (breastfeeding) or circles
(not breastfeeding), those irrespective of feeding mode are triangles. Estimates above 1 (mustard) indicate
increased odds of a given experience, those below 1 (purple) indicate reduced odds.

Emotional support also appears broadly predictive of lower odds of finding feeding
emotionally draining (Figure 4) as anticipated, with the strongest results in relation to support
from the participant’s brother(s) and partner’s father. However, point estimates diverge in

relation to support from the participant’s own parent’s, sister(s), and friends indicating the
opposite conclusion is most compatible for these sources.
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Figure 4. Plots show the odds ratios (OR) and 95% confidence intervals (CI) for finding infant feeding emotionally
draining dependent on emotional support. ORs varying by feeding mode are indicated by squares
(breastfeeding) or circles (not breastfeeding), those irrespective of feeding mode are triangles. Estimates above
1 (mustard) indicate increased odds of a given experience, those below 1 (purple) indicate reduced odds.

Contrary to predictions, receiving domestic support broadly appears to have associations with
reduced enjoyment (Figure 3) and increased stress (Figure S9) and feeling emotionally drained
(Figure 3): most clearly, domestic support from one’s own father is predictive of lower odds
of enjoyment (OR = 0.417), and higher odds of finding feeding emotionally draining when
coming from one’s own father (OR = 2.202) and siblings (OR: brother(s) = 7.461, sister(s) =
2.356) (Figure 3).

Financial support also appears to be unexpectedly broadly associated with increased odds of
finding feeding stressful (Figure 3) – most clearly when coming from the partner’s parents
(OR: partner’s mother = 1.742, partner’s father = 1.706) and the partner if breastfeeding (OR:
breastfeeding = 2.386, not breastfeeding = 0.979).
See Table S8 for model comparisons.

Discussion
While our results point to a complex picture of support, they nonetheless highlight the
importance of a broad range of support acts in relation to infant feeding experiences among
mothers in a high-income setting. Levels of breastfeeding were higher in our sample than
would be expected in the UK, with 93% initiation compared to ~75% in the general population
[9], and 68% versus 34% breastfeeding at six months [10]. This is likely partially explainable
by the disproportionate rate of university education among our participants [43]. Yet, despite
the relatively high levels of prolonged breastfeeding, it is noteworthy that this did not
guarantee a positive subjective experience relating to infant feeding: Of women who were
currently breastfeeding, 38% reported finding the overall experience of infant feeding
stressful and 42% found it emotionally draining, emphasising the widespread need for
support.

Unsurprisingly, of women who planned to breastfeed and stopped breastfeeding early
(measured at eight weeks in line with Public Health England (2019)[44] key performance
indicators), only 31% report finding infant feeding enjoyable and 29% rewarding, compared
to 71% stressful and 60% emotionally draining. This is in line with findings that unfulfilled
breastfeeding goals put women’s emotional health at risk [12,45] and are potentially
indicative of the stigma attached to formula feeding in the UK and the dearth of support for
mothers who are not breastfeeding. However, beyond the negative experience associated
with stopping “early”, women who were not breastfeeding at the time of survey, but had
breastfed for more than eight weeks, also reported lower rates of positive, and higher rates
of negative, experience. This likely reflects a range of factors, including not only unmet
feeding goals but also, for example, difficulties linked to introducing both formula and solid
foods and ‘missing’ the act of breastfeeding. Together, these findings bolster recent calls for
support interventions to look beyond breastfeeding mothers and to provide more support to
those who decide, for whatever reason, not to start or to stop breastfeeding [11,13,46,47].

Overall, our models support the underlying contention that social support should not be
treated as a univariate entity, with uniform outcomes, as predicted by an evolutionary capitalbased understanding of investment behaviour. Our most compelling findings, which relate to
allofeeding, are illustrative of this; while social support is often broadly construed as

beneficial in terms of public health, allofeeding is associated with shorter durations of
breastfeeding and poorer subjective experience of infant feeding. Allofeeding, at least with
formula, may encourage breastfeeding cessation because it allows mothers to avoid incurring
the energy and time costs of breastfeeding. However, the cessation of breastfeeding may also
encourage offers of help with infant feeding; prospective data is required to understand the
direction of causality, though it seems likely to vary by individual. It is a limitation of our data
that we do not know whether allofeeding was with expressed milk or formula. Our measures
of support were intended to capture support received in the first few weeks post birth,
therefore it is interesting that the impact of reported allofeeding extends across the twenty
months analysed. This may indicate the retrospective reporting of support was influenced by
current experience, or that the early introduction of bottled milk (either expressed or
formula) alongside breastfeeding always increases the likelihood of stopping from then on;
the former is potentially more likely in light of evidence that limited early formula feeding is
not correlated with stopping [48].

Our findings also bolster previous studies which have found, for example, that breastfeeding
duration is shorter when fathers are more directly involved in breastfeeding [19] and perform
more infant care activities such as getting up with the baby in the night (potentially implying
feeding activities) [21]. Here we also find that partner help with childminding is associated
with shorter durations of exclusive breastfeeding amongst mothers who reported feeling
financially comfortable, whereas when financial security was low this association reversed
(Figure S2). While we predicted that support such as childminding would subsidise maternal
resources leading to longer breastfeeding durations, breastfeeding is just one way in which
mothers may decide to invest their spared reserves; this highlights the need to view maternal
behaviour holistically, rather than as a series of unrelated acts.

We find limited evidence for our expectation that practical support predicted improved
maternal experience, unless it hinders a mother’s infant feeding desires. Breastfeeding
mothers were more likely to find infant feeding stressful and emotionally draining when their
own mothers provided support by feeding the baby. While allofeeding by partners appears
largely compatible with poorer experience irrespective of feeding mode, this may be
reflective of the sample’s high level of intent to breastfeed or simply that mother’s preferred

to feed their infant’s themselves. Other forms of non-allofeeding support showed variable
relationships with experience.

Mothers who received domestic support from their fathers and siblings were more likely to
report finding infant feeding emotionally draining; perhaps reflecting the detrimental impact
of needing such support. Unexpectedly, financial support appears to be broadly associated
with increased odds of finding feeding stressful; most clearly when coming from the partner’s
parents and, if breastfeeding, the partner. Again, a needs-based explanation seems plausible,
though why we see a potential interaction between feeding mode and partner support is
unclear. While material support from the partner was most compatible with positive
experience, results in relation to other supporters were less clear; this may be due to differing
usefulness or sentimentality of goods being transferred by different supporters. Finally, as
anticipated, emotional support appears broadly predictive of lower odds of finding feeding
emotionally draining, with the strongest results in relation to support from brothers and
partners’ fathers. However, point estimates diverge in relation to support from the
participant’s own parents, sisters, and friends indicating the opposite conclusion is most
compatible for these sources; as these are the most highly rated emotional supporters
beyond the partner, this may also be indicative of participants turning to these individuals
when in need.

Limitations and future research recommendations
Beyond the results regarding allofeeding, our main take away is that future research is
required, as our research questions remain largely unanswered. It is evident from our
analyses that more granular measures of support, which capture both quality and quantity
are required as our blunt, binary measures of support receipt may encompass too much noise.
Additionally, our measure of emotional support was general to the early postnatal period,
rather than specific to infant feeding. The support given to mothers specifically in relation to
infant feeding has been found to be influenced by a supporter’s own experiences of infant
feeding [49]. While we assume that a mismatch between a mother’s desires and a supporter’s
ability to empathise would result in a lower emotional support rating, other factors may have
come into consideration and retrospective reporting is also not ideal.

Alongside better measures of social support, such studies need replication with large and
more representative samples. Statistical power, as indicated by wide confidence intervals, is
clearly an issue in parts of our analysis. Size of effect seems likely to vary across support type,
and we may simply not have a large enough sample to detect small effects. Our sample lacks
diversity, in two important ways: first, our participants overwhelmingly planned to
breastfeed, meaning we can say little about the experiences on women who never intended
to breastfeed. Such women may be more exposed to stigma surrounding formula feeding and
have poorer feeding experiences as a result; alternatively, they may be more confident in
their decision not to breastfeed and more likely to positively experience feeding [50].
Secondly, our sample is WEIRD, containing primarily White, university-educated, partnered
women. Our argument is based on time and energy, thus theoretically, we expect support to
be important to all women; however, this requires testing. We also expect the utility of
time/energy transferred or released by a given type of support to be independent of its
source. Indeed, conceiving of ‘support as support’, irrespective of who is comes from, is likely
to encourage more inclusive support-based interventions which harness the potential in a
woman’s existing social network. However, there may well be local sociocultural norms and
other environmental circumstances that moderate relationships between support and
feeding outcomes which are important to understand [7].

Finally, our results highlight the importance of considering the need for support; here we
conducted post hoc analyses using perceived financial status as a proxy for need, but future
work should employ a more rounded marker. Potential moderation effects of infant feeding
mode are also suggestive of the differential need for support between breastfeeding and nonbreastfeeding mothers, which deserves further exploration.

Conclusion
By taking a capital-based approach to social support, we hope to encourage the idea that
‘support is support’, irrespective of who it comes from. A nuclear family bias in public health
research often causes both the full scope of maternal social support networks to be elided
and some supporters to be considered more important than others, which risks stigmatising
“non-traditional” family forms. While our data lacks variance for well-established supporters,
we see clearer effects for those whose support varies more within the sample, such as

brothers and father’s-in-law. Interventions, then, should focus on improving the quality and
quantity of support from whomever is best placed to help, rather than targeting specific
individuals. This approach would be both more inclusive and as, if not more, effective in
supporting maternal wellbeing and helping women meet their infant feeding goals. Finally,
while further research with improved samples is required it is evident that the type of
practical support given has important relationships with infant feeding outcomes. Research
further unpicking these relationships is urgently required as many still assume that support
necessarily promotes public health goals and benefits recipients, which evidentially is not the
case.

Acknowledgements
We would like to thank all our participants who took part in our survey and took the time to
share important information about their lives with us. We would like to thank Dr Susie
Schaffnit and Eve Black, who tested, reviewed and provided feedback on an earlier version of
our survey. Finally, we would like to thank the LSHTM Evolutionary Demography Group for
their feedback on an earlier draft of the manuscript.

Funding
Abigail

E.

Page was

supported

by

the

Medical

Research

Council (grant

number MR/P014216/1).

Ethics
Does your article include research that required ethical approval or permits?: Yes
Statement (if applicable): Ethics approval was granted by the University College London
Research Ethics Committee: Ethics Application 11479/001: Social Support and Feeding Your
Baby. Details of this approval can be seen at: https://osf.io/jcrv7/

Data
Does your paper present new data?: Yes
Statement (if applicable): Data are available at: https://osf.io/juyh8/ The code for the analysis
in this paper is available at: https://osf.io/juyh8/ The survey questions from which the data
stem are available at: https://osf.io/dbtpy/

Conflict of interest
We declare we have no competing interests

Authors’ contributions
Statement: SM conceived of the study with the help of AEP and EEH. SM wrote the original
pre-registration document, AEP and EEH commented on all subsequent drafts. EEH led the
survey design and data collection, SM and AEP assisted equally. SM led the analysis, AEP
assisted. SM wrote the original manuscript, AEP and EEH commented on all subsequent
drafts.

References
1.

Yim IS, Tanner Stapleton LR, Guardino CM, Hahn-Holbrook J, Dunkel Schetter C. 2015
Biological and psychosocial predictors of postpartum depression: Systematic review
and call for integration. Annu. Rev. Clin. Psychol. 11, 99–137. (doi:10.1146/annurevclinpsy-101414-020426)

2.

Crockenberg SB. 1981 Infant Irritability, Mother Responsiveness, and Social Support
Influences on the Security of Infant-Mother Attachment. Child Dev. 52, 857–865.
(doi:10.2307/1129087)

3.

Bicking Kinsey C, Baptiste-Roberts K, Zhu J, Kjerulff KH. 2014 Birth-related,
psychosocial, and emotional correlates of positive maternal-infant bonding in a
cohort of first-time mothers. Midwifery 30, e188–e194.

(doi:10.1016/j.midw.2014.02.006)
4.

Collins NL, Dunkel-Schetter C, Lobel M, Scrimshaw SCM. 1993 Social Support in
Pregnancy: Psychosocial Correlates of Birth Outcomes and Postpartum Depression. J.
Pers. Soc. Psychol. 65, 1243–1258. (doi:10.1037/0022-3514.65.6.1243)

5.

Feldman PJ, Dunkel-Schetter C, Sandman CA, Wadhwa PD. 2000 Maternal social
support predicts birth weight and fetal growth in human pregnancy. Psychosom. Med.
62, 715–725. (doi:10.1097/00006842-200009000-00016)

6.

Emmott EH, Page AE, Myers S. 2020 Typologies of postnatal support and
breastfeeding at two months in the UK. Soc. Sci. Med. 246, 112791.

7.

Scelza BA, Hinde K. 2019 Crucial contributions: A biocultural study of grandmothering
during the perinatal period. Hum. Nat. 30, 371–397.

8.

Mcfadden A et al. 2017 Support for healthy breastfeeding mothers with healthy term
babies (Review) summary of findings for the main comparison. Cochrane database
Syst. Rev. , CD001141.
(doi:10.1002/14651858.CD001141.pub5.www.cochranelibrary.com)

9.

NHS Digital. 2020 Maternity Services Monthly Statistics.

10.

McAndrew F T, Hompson J, Fellows L, Large A, Speed M, Renfrew MJ. 2012 Infant
feeding survey 2010. Heal. Soc. Care Inf. Cent.

11.

Rivi V, Petrilli G, Blom J. 2020 Mind the mother when considering breastfeeding.
Front. Glob. Women’s Heal. 1, 3.

12.

Brown A, Rance J, Bennett P. 2016 Understanding the relationship between
breastfeeding and postnatal depression: The role of pain and physical difficulties. J.
Adv. Nurs. 72, 273–282. (doi:10.1111/jan.12832)

13.

Maxwell C, Fleming KM, Fleming V, Porcellato L. 2020 UK mothers’ experiences of
bottle refusal by their breastfed baby. Matern. Child Nutr. , e13047.
(doi:10.1111/mcn.13047)

14.

Lakshman R, Ogilvie D, Ong KK. 2009 Mothers’ experiences of bottle-feeding: A

systematic review of qualitative and quantitative studies. Arch. Dis. Child. 94, 596–
601. (doi:10.1136/adc.2008.151910)
15.

House JS. 1981 Work stress and social support. Reading, MA: Addison-Wesley.

16.

Taylor SE. 2011 Social support: A review. In The Oxford Handbook of Health
Psychology,

17.

Stearns S. 1992 The evolution of life histories. Oxford: Oxford University Press.

18.

Trivers RL. 1972 Parental investment and sexual selection. Chicago: Aldine.
(doi:10.1002/ajpa.1330400226)

19.

Rempel LA, Rempel JK, Moore KCJ. 2017 Relationships between types of father
breastfeeding support and breastfeeding outcomes. Matern. Child Nutr. 13, 1–14.
(doi:10.1111/mcn.12337)

20.

Schaffnit SB, Sear R. 2017 Support for new mothers and fertility in the United
Kingdom: Not all support is equal in the decision to have a second child. Popul. Stud.
(NY). 71, 345–361. (doi:10.1080/00324728.2017.1349924)

21.

Emmott EH, Mace R. 2015 Practical support from fathers and grandmothers is
associated with lower levels of breastfeeding in the UK millennium cohort study. PLoS
One 10, 1–12. (doi:10.1371/journal.pone.0133547)

22.

Ito J, Fujiwara T, Barr RG. 2013 Is paternal infant care associated with breastfeeding?
A population-based study in Japan. J. Hum. Lact. 29, 491–499.
(doi:10.1177/0890334413488680)

23.

Lee E. 2008 Living with risk in the age of ‘intensive motherhood’: Maternal identity
and infant feeding. Heal. Risk Soc. 10, 467–477. (doi:10.1080/13698570802383432)

24.

Bresnahan M, Zhuang J, Goldbort J, Bogdan-Lovis E, Park SY, Hitt R. 2020 Made to
Feel Like Less of a Woman: The Experience of Stigma for Mothers Who Do Not
Breastfeed. Breastfeed. Med. 15, 35–40. (doi:10.1089/bfm.2019.0171)

25.

Dewey KG. 2003 Guiding principles for complementary feeding of the breastfed child.

26.

Page AE, Emmott EH, Dyble M, Smith D, Chaudhary N, Viguier S, Migliano AB. 2019
Children are important too: juvenile playgroups and maternal childcare in a foraging
population, the Agta. OSF Prepr. (doi:https://doi.org/10.31219/osf.io/8xuj2)

27.

Emmott EH, Page AE. 2019 Alloparenting. In Encyclopedia of Evolutionary
Psychological Science (eds TK Shackelford, VA Weekes-Shackelford), pp. 1–14. Cham:
Springer International Publishing. (doi:10.1007/978-3-319-16999-6_2253-1)

28.

Butte NF, King JC. 2005 Energy requirements during pregnancy and lactation. Public
Health Nutr. 8. (doi:10.1079/PHN2005793)

29.

Dewey KG. 1997 Energy and protein requirements duirng lactation. Annu. Rev. Nutr.
17, 19–36. (doi:10.1146/annurev.nutr.17.1.19)

30.

Myers S. 2017 Maternal Investment and Postnatal Depression-An Evolutionary
Approach. University of Kent. See https://kar.kent.ac.uk/61265/1/142S Myers
Thesis.pdf.

31.

Mohd Shukri NH, Wells JCK, Fewtrell M. 2018 The effectiveness of interventions using
relaxation therapy to improve breastfeeding outcomes: A systematic review. Matern.
Child Nutr. 14, 1–10. (doi:10.1111/mcn.12563)

32.

Mohd Shukri NH, Wells J, Eaton S, Mukhtar F, Petelin A, Jenko-Pražnikar Z, Fewtrell
M. 2019 Randomized controlled trial investigating the effects of a breastfeeding
relaxation intervention on maternal psychological state, breast milk outcomes, and
infant behavior and growth. Am. J. Clin. Nutr. 110, 121–130.
(doi:10.1093/ajcn/nqz033)

33.

Fox R, McMullen S, Newburn M. 2015 UK women’s experiences of breastfeeding and
additional breastfeeding support: A qualitative study of Baby Café services. BMC
Pregnancy Childbirth 15, 1–12. (doi:10.1186/s12884-015-0581-5)

34.

Ryan K, Bissell P, Alexander J. 2010 Moral work in women’s narratives of
breastfeeding. Soc. Sci. Med. 70, 951–958. (doi:10.1016/j.socscimed.2009.11.023)

35.

Myers S, Page AE, Emmott EH. 2019 The differential role of practical and emotional

support in breastfeeding duration and maternal experience – study pre-registration.
(doi:10.17605/OSF.IO/B4YX2)
36.

Etikan I, Musa SA, Alkassim RS. 2016 Comparison of Convenience Sampling and
Purposive Sampling. Am. J. Theor. Appl. Stat. 5, 1–4.
(doi:10.11648/j.ajtas.20160501.11)

37.

Team RC. 2012 R: A language and environment for statistical computing.

38.

Therneau T. 2020 A Package for Survival Analysis in R. R package version 3.2-7.

39.

McCullagh P, Nelder JA. 1989 Generalized Linear Models. London: Chapman and Hall.

40.

Amrhein V, Greenland S, McShane B. 2019 Scientists rise up against statistical
significance. Nature 567, 305–307. (doi:10.1038/d41586-019-00857-9)

41.

Wasserstein RL, Schirm AL, Lazar NA. 2019 Moving to a World Beyond “p < 0.05”. Am.
Stat. 73, 1–19. (doi:10.1080/00031305.2019.1583913)

42.

Smith RJ. 2020 P >.05: The incorrect interpretation of “not significant” results is a
significant problem. Am. J. Phys. Anthropol. 172, 521–527. (doi:10.1002/ajpa.24092)

43.

Yngve A, Sjöström M. 2001 Breastfeeding in countries of the European Union and
EFTA: current and proposed recommendations, rationale, prevalence, duration and
trends. Public Health Nutr. 4, 631–645. (doi:10.1079/phn2001147)

44.

Public Health England. 2019 Official Statistics: Breastfeeding prevalence at 6-8 weeks
after birth (Experimental Statistics) Quarter 4 2018/ 19 Statistical Commentary.

45.

Stallaert L. 2020 The Nurse’s Role in Acknowledging Women’s Emotions of Unmet
Breastfeeding Expectations. Nurs. Womens. Health (doi:10.1016/j.nwh.2020.07.002)

46.

Emmott EH, Page AE, Myers S. 2020 Typologies of postnatal support and
breastfeeding at two months in the UK: Response to comments by Harpur & Haddon.
Soc. Sci. Med. 252, 112944. (doi:10.1016/j.socscimed.2020.112944)

47.

Harpur RA, Haddon SJ. 2020 Typologies of postnatal support and breastfeeding at two
months in the UK: Research participant commentary. Soc. Sci. Med. 252, 112911.

(doi:10.1016/j.socscimed.2020.112911)
48.

Flaherman VJ, Cabana MD, McCullagh CE. 2019 Effect of Early Limited Formula on
Breastfeeding Duration in the First Year of Life A Randomized Clinical Trial. JAMA
Pediatr. 173, 729–735.

49.

Asiodu I V., Waters CM, Dailey DE, Lyndon A. 2017 Infant Feeding Decision-Making
and the Influences of Social Support Persons Among First-Time African American
Mothers. Matern. Child Health J. 21, 863–872. (doi:10.1007/s10995-016-2167-x)

50.

Fallon V, Komninou S, Bennett KM, Halford JCG, Harrold JA. 2017 The emotional and
practical experiences of formula-feeding mothers. Matern. Child Nutr. 13, 1–14.
(doi:10.1111/mcn.12392)

