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Abstract

Objective: To examine the relationship of maternal employment characteristics, day
care arrangements and the type of maternity leave pay to breast-feeding for at least
4 months.
Design: Cohort study.
Setting: Babies aged 9 months in the Millennium Cohort Study, born between
September 2000 and January 2002.
Subjects: A total of 6917 British/Irish white employed mothers with singleton babies.
Results: Mothers employed part-time or self-employed were more likely to breast-feed
for at least 4 months than those employed full-time (adjusted rate ratio (aRR) and 95%
confidence interval (CI) 1.30 (1.17–1.44) and 1.74 (1.46–2.07), respectively). The
longer a mother delayed her return to work postpartum, the more likely she was to
breast-feed for at least 4 months (P for trend ,0.001). Mothers were less likely to
breast-feed for at least 4 months if they returned to work for financial reasons (aRR
0.86, 95% CI 0.80–0.93) or used informal day care arrangements rather than care by
themselves or their partner (aRR 0.81, 95% CI 0.71–0.91). Mothers were more likely to
breastfeed for at least 4 months if their employer offered family-friendly (aRR 1.14,
95% CI 1.02–1.27) or flexible work arrangements (aRR 1.24, 95% CI 1.00–1.55), or
they received Statutory Maternity Pay (SMP) plus additional pay during their
maternity leave rather than SMP alone (aRR 1.13, 95% CI 1.02–1.26). These findings
were independent of confounding factors, such as socio-economic status and
maternal education.
Conclusions: Current policies may encourage mothers to enter or return to
employment postpartum, but this may result in widening inequalities in breast-
feeding and persistence of low rates. Policies should aim to increase financial support
and incentives for employers to offer supportive work arrangements.
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Maternal employment in theUKhas increased rapidly in the

last 10 years, with an 8% increase in employment for

married/co-habiting mothers with a pre-school child and

an 11% increase for lone parents1. UKGovernment policies

facilitate parental employment through financial support2,

improved access to affordable day care2 and flexible

working3. Nearly 30% ofmothers in the UK are returning to

work by the time their baby is 4–5months old4. Against this

background, the World Health Organization (WHO)

recommends that babies should be exclusively breast-fed

for the first 6 months5. Breast-feeding confers a range of

health benefits formothers and infants, aswell as social and

economic benefits6,7. Although breast-feeding rates have

increased slightly in the UK since 19904, the UK still has one

of the lowest rates in Europe8. In 2000, 22% of UK mothers

breast-fed for at least 6 months, with only 1% of babies fed

predominantly breast milk for that time period9.

There is limited research on the impact of maternal
employment on breast-feeding duration. Studies from the
USA have shown that employed mothers breast-feed for a
shorter duration than non-employed mothers10–13 and
that women are more likely to discontinue breast-feeding
during the month that they begin employment14. A recent
survey of UK mothers found that the shortest duration of

breast-feeding was among women who returned to work

when their baby was between 6 weeks and 4 months old4.

The timing of entry into day care is also closely related to
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the timing of when a mother returns to employment.

Evidence from the USA and Denmark suggests that babies

in day care are breast-fed for a shorter duration than

babies cared for at home15,16.

While differences in breast-feeding rates between

employed and non-employed mothers have been

reported, it is unclear whether and how factors in the

workplace impact on breast-feeding duration among

employed mothers. We analysed data from a recent,

nationally representative cohort of mothers from all UK

countries to examine how employment characteristics,

day care arrangements and type of maternity leave pay are

related to breast-feeding duration in women who return to

work before their baby is 9 months old.

Subjects and methods

Subjects and design

The Millennium Cohort Study (MCS) is a UK-wide

prospective study of the social, family, and health-related

circumstances of children born in the new century. A

stratified cluster sampling design was used to ensure an

adequate representation of families living in disadvan-

taged areas and from ethnic minority groups. In England,

electoral wards, as established in 1998, were categorised

as ‘ethnic’, ‘disadvantaged’ or ‘advantaged’. In Wales,

Scotland and Northern Ireland, wards were classified as

either ‘disadvantaged’ or ‘advantaged’. Electoral wards in

England were defined as ‘ethnic’ if at least 30% of residents

were from an ethnic minority group, based on 1991 census

data; the remaining wards were categorised as either

‘disadvantaged’ (in the upper quartile of the Child Poverty

Index) or ‘advantaged’. Families were invited to partici-

pate if they were eligible for Child Benefit, a universal

benefit available to all families, and were resident in the

UK when the cohort child was aged 9 months17. The

overall response rate was 72%18.

The MCS comprises 18 819 children (18 553 families)

born between September 2000 andAugust 2001 in England

andWales, and between November 2000 and January 2002

in Scotland and Northern Ireland. The first contact with

this cohort occurred when the infant was ,9 months

old. Mothers and their partners were interviewed in the

home and information was collected on infant feeding

practices, employment, and individual and family

characteristics.

Maternal ethnicity was self-reported and classified

according to guidelines from the Office for National

Statistics19. White women were further categorised as

British/Irishwhite if theywereCaucasian of either British or

Irish origin rather than being from any other European or

other countries9. We have previously reported that British/

Irishwhitewomenare less likely to continuebreast-feeding

compared with mothers from ethnic minority groups9.

Thus, we examined data for 6917 employed British/Irish

white natural mothers of singleton infants. Among these

employed mothers, 1787 (26%) were employed full-time

(31þh/week), 4648 (67%) part-time (1–30 h/week) and

482 (7%) self-employed (for any number of hours).

Outcome measure

We examined breast-feeding duration, categorised as the

proportion of all infants given any breast milk for at least

4 calendar months ($17.4 weeks). At the time of the MCS

births, the WHO recommended that babies were breastfed

for at least 4 months8. In the MCS, only 608 (4%) babies

were fully breast-fed (receiving predominantly breast

milk) for at least 4 months9. Our categorisation did not

distinguish between babies who were fully or partially

breast-fed.

Employment characteristics

Information was collected on when the mother returned to

employment and hours worked. Working atypical hours

was defined as working every week either in the evening,

at night, at weekends, or away from home overnight.

Information was collected on reasons for starting or

returning to employment postpartum. Women who gave

an affirmative response to any of the following were

categorised as working for financial reasons: ‘returned to

work because my Statutory Maternity Pay (SMP)/allowan-

ce/occupational maternity pay came to an end’; ‘returned

to work because I needed the money’; or ‘in paid work

because I am important as a breadwinner’. Mothers also

stated if they returned to work because they had used up

their maternity leave.

Maternal report of employer characteristics was used to

define family-friendly arrangements (employer offering

day care vouchers or assistance with day care) and flexible

arrangements (employer offering part-time working, job

sharing, flexible working hours or school-term contracts).

The number of employees working for the mother’s

employer was also recorded.

Day care arrangements and maternity leave pay

Day care for the baby was categorised as informal

(grandparents, other relatives, friends, neighbours),

formal (nanny/au pair, childminder (registered or unregis-

tered), nurseries or crèche (workplace, college, local

authority or private)) or by the mother/partner20. Mothers

also reported the type of pay, if any, that they had received

during maternity leave. In 2000, UK employment policy

entitled mothers to SMP which comprised 18 weeks of

paid leave, with the first 6 weeks paid at 90% of the

woman’s average weekly earnings, then £75 per week for

the next 12 weeks21.

Statistical analysis

All analyses were conducted using STATA statistical

software, version 8.2 (Stata Corporation), with sample

weights and SVY commands to allow for the cluster
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sampling design and to obtain robust standard errors.

Proportions were compared using Pearson’s x2 tests with

the Rao and Scott second-order correction (significance

P # 0.05)22. Modified Poisson regression was used to

calculate rate ratios for each variable listed above with

respect to breast-feeding duration23. Analyses are pre-

sented before and after adjustment for the following

potential confounding factors: mother’s highest academic

qualification, socio-economic status (classified according

to the National Statistics Socio-economic Classification24),

UK country, lone mother status (as reported at 9 months),

age at MCS birth, age at first live birth and number of

children in the household.

Results

Amongst the 6917 British/Irish white employed mothers,

1653 (25%) breast-fed for at least 4 months, 5862 (86%) had

a highest academic qualification of GCSE grades A–C or

above, 2753 (43%) were in managerial or professional

occupations and 1904 (25%) in semi-routine and routine

occupations, 515 (6%)were lonemothers,mean age atMCS

birth was 30 years, mean age at first live birth was 27 years,

and 3437 (50%) had one child living in the household.

There were 3774 (54%) employed mothers living in

England, 1145 (17%) living in Wales, 1086 (15%) living in

Scotland and 912 (13%) living in Northern Ireland.

Employment characteristics

Women who worked part-time or were self-employed

were more likely to breast-feed for at least 4 months than

women who were employed full-time, after adjustment for

confounding factors (Table 1). Self-employed mothers

also returned to work earlier than mothers employed full-

time or part-time (P , 0.001) (data not shown). All

subsequent analyses were also adjusted for employment

status (full-time, part-time or self-employed).

Mothers who returned to work at or before 4 months

were less likely to breast-feed for at least 4 months than

mothers who returned to work later. However, women

who returned to work at 6 months or later were more

likely to breast-feed for at least 4 months. These effects

were attenuated by adjustment for confounding factors,

but remained statistically significant. The more hours a

mother worked, the less likely she was to breast-feed for at

least 4 months; this relationship strengthened after

adjustment. Mothers who worked atypical hours were

less likely to continue breast-feeding than those who did

not, but this was not significant after adjustment. Mothers

who returned to or started work for financial reasons were

14% less likely to breast-feed for at least 4 months, after

adjustment. Working because the mothers’ maternity leave

was used up was not related to breast-feeding duration.

Mothers whose employer offered family-friendly or

flexible work arrangements were more likely to

breast-feed for at least 4 months than women whose

employer did not offer these arrangements. Women who

worked alone or in organisations with 25 or more

employees were also more likely to continue breast-

feeding than mothers who worked in small organisations

(2–24 employees). These effects were attenuated by

adjustment for confounding factors, but remained

statistically significant.

Day care arrangements and maternity leave pay

Babies who were cared for by informal arrangements were

less likely to be breast-fed for at least 4 months when

compared with babies cared for by their mother or her

partner; whereas, the proportion of babies breast-fed for at

least 4 months did not differ between babies cared for by

their mother or her partner and those cared for in formal

day care arrangements, after adjustment. Mothers who

received SMP plus additional pay during their maternity

leave were more likely to breast-feed for at least 4 months

than mothers who received only SMP. This relationship

attenuated after adjustment, but remained statistically

significant.

Discussion

We found that amongst British/Irish white mothers,

women employed part-time or who are self-employed

are more likely to breast-feed for at least 4 months than

mothers employed full-time. Mothers are also less likely to

breast-feed for at least 4 months the earlier they return to

employment, if they return to work for financial reasons,

work long hours or their baby is cared for by informal day

care arrangements. In contrast, mothers are more likely to

breast-feed for at least 4 months if they work alone, have

an employer that offers supportive work arrangements or

receive SMP plus additional pay during their maternity

leave. These relationships were all apparent after

adjustment for potential confounding factors, such as

socio-economic status and maternal education.

The MCS afforded an opportunity to investigate

associations between employment characteristics and

breast-feeding duration amongst a diverse, nationally

representative sample of white UK mothers who gave

birth recently. We are unaware of other studies from the

UK examining these relationships. Furthermore, previous

studies have compared employed and non-employed

women rather than examining the impact of employ-

ment circumstances among women who return to work.

The breadth of data on employment in the MCS allowed

us to identify factors related to breast-feeding duration

that have not been reported on previously, including

reasons for returning to employment, work place

arrangements and type of maternity leave pay. Although

information on infant feeding was collected retro-

spectively at 9 months postpartum, maternal recall of

breast-feeding has been shown to be reliable and

valid25.
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Although we cannot exclude the possibility of residual

confounding, our analyses have used the detailed

information available on individual and family character-

istics to adjust for factors that potentially confound the

relationship of employment with duration of breast-

feeding, such as socio-economic status and maternal

education. Many of these factors, such as lone mother

status, age at first live birth and number of children in the

household, have not been included in previous ana-

lyses11,13.

Our results are consistent with previous research which

found that women employed part-time are more likely to

continue breast-feeding than mothers employed full-

time13,14. We were also able to report this association

separately for mothers who work alone or are self-

employed. We found that these women are more likely to

Table 1 Weighted percentages and rate ratios (RRs) (95% confidence intervals (CI)) for breastfeeding for at least 4
months among British/Irish white employed mothers

n
Breastfeeding for at least
4 months (weighted %)

Unadjusted
RR (95% CI)

Adjusted*
RR (95% CI)

Employment characteristics
Employment status

Full-time 1787 25 1.00 1.00
Part-time 4648 26 1.03 (0.91–1.16) 1.30 (1.17–1.44)
Self-employed 482 41 1.61 (1.38–1.88) 1.74 (1.46–2.07)

Return to employment
3 months or less 1204 18 0.82 (0.69–0.99) 0.81 (0.68–0.96)
4 months 1475 16 0.71 (0.60–0.84) 0.74 (0.63–0.87)
5 months 1244 22 1.00 1.00
6 months 874 32 1.43 (1.21–1.69) 1.25 (1.07–1.47)
7 months 1031 39 1.76 (1.54–2.02) 1.53 (1.34–1.74)
8 months or more 1064 39 1.74 (1.49–2.03) 1.54 (1.36–1.73)

Number of hours working
1–10 h 676 34 1.00 1.00
11–20 h 2499 25 0.75 (0.66–0.85) 0.79 (0.70–0.90)
21–30 h 1832 28 0.82 (0.70–0.97) 0.68 (0.58–0.79)
31–40 h 1578 25 0.75 (0.64–0.88) 0.63 (0.45–0.90)
41þ h 327 28 0.84 (0.67–1.06) 0.63 (0.43–0.92)

Working atypical hours
Yes 2931 25 0.89 (0.81–0.98) 1.05 (0.97–1.14)
No 3985 28 1.00 1.00

Working for financial reasons
Yes 4918 25 0.76 (0.70–0.84) 0.86 (0.80–0.93)
No 1999 32 1.00 1.00

Working because used up maternity leave
Yes 2148 28 1.04 (0.94–1.16) 1.01 (0.92–1.11)
No 4757 27 1.00 1.00

Employer offers any family-friendly arrangements
Yes 1004 37 1.56 (1.39–1.75) 1.14 (1.02–1.27)
No 5395 24 1.00 1.00

Employer offers any flexible arrangements
Yes 5777 27 1.43 (1.07–1.91) 1.24 (1.00–1.55)
No 648 19 1.00 1.00

Number of employees
Works alone 481 43 2.01 (1.72–2.35) 1.60 (1.35–1.91)
2–24 2256 21 1.00 1.00
25 or more 4163 28 1.32 (1.18–1.47) 1.15 (1.05–1.27)

Day care
Type of day care

Mother/partner 1869 25 1.00 1.00
Informal 2859 19 0.78 (0.68–0.89) 0.81 (0.71–0.91)
Formal 1969 38 1.55 (1.39–1.73) 1.07 (0.95–1.20)

Maternity leave
Maternity leave pay

Statutory Maternity Pay plus 3275 31 1.39 (1.23–1.57) 1.13 (1.02–1.26)
additional pay
Statutory Maternity Pay only 2406 23 1.00 1.00
Other pay 173 39 1.71 (1.31–2.23) 1.27 (0.98–1.63)
None 279 28 1.22 (0.94–1.58) 1.15 (0.93–1.42)

* Adjusted for highest academic qualification, socio-economic status, UK country, lone mother status, age at birth of cohort child, age
at first live birth, number of children in household and employment status.
Missing number of cases for: return to employment (25), number of hours working (5), working atypical hours (1), working because
used up maternity leave (12), employer offers any family-friendly arrangements (518), employer offers any flexible arrangements
(492), number of employees (17), type of day care (220) and maternity leave pay (784).
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breast-feed for longer than mothers employed full-time or

part-time. Although formal evidence is lacking, character-

istics of working alone or being self-employed may

support women to continue breast-feeding. Our findings

are also consistent with evidence that the timing of when a

woman returns to employment is related to breast-feeding

duration10,14. We found that the earlier a mother returns to

work, particularly 4 months or earlier, the less likely she is

to breast-feed for at least 4 months. At the time of the MCS

births, most mothers were eligible for ,4 months of paid

maternity leave. Our results suggest that women who

return to work within this time period are at particular risk

of not breast-feeding for at least 4 months. Future research

should explore how returning to work postpartum

influences women’s decision to discontinue breast-

feeding. We did not have any information about the

types of jobs women in our sample had or the nature of

their workplaces. Further research is also needed on how

these factors may influence whether a woman continues to

breast-feed.

The limited evidence on workplace arrangements and

breast-feeding shows conflicting results. Cohen and Mrtek

found that a lactation programme allowed employed

women to continue breast-feeding for at least 6 months at

the same rate as women who were not employed26.

However, in a small study by Gielen and colleagues, there

were no differences in breast-feeding duration among

womenwhose employer either accommodated breast milk

expression or allowedmothers to leavework to breast-feed

and women without access to these arrangements13. In

contrast, we found that women who had an employer that

offered assistance with day care or flexible work

arrangements were more likely to continue breast-feeding.

In our study, while ,90% of mothers had employers that

offered flexible work arrangements, only 16%were offered

family-friendly arrangements. Further research is needed to

evaluate which employment policies increase breast-

feeding duration and how they may be implemented.

Infants cared for in day care settings are less likely to be

breast-fed than babies cared for at home15,16.We found that

the type of day carewas also important. Babies cared for by

informal arrangements were less likely to be breast-fed for

at least 4 months than babies cared for by their mother or

her partner. Bick and colleagues found that women were

more likely to stop breast-feeding if female relatives took

care of the baby, and proposed that unsupportive relatives

may influence when women stop27. Since increasing

employment rates suggest thatmore babieswill be entering

day care at a young age, future work should examine how

different day care arrangements can support breast-

feeding, particularly as our results showed that formal

day care was not associated with decreased rates of breast-

feeding for at least 4 months.

Since the MCS babies were born, employment policies

have changed. Current UK policy entitles women to 12

months of maternity leave, with the first 6 weeks of leave

paid at a rate of 90% of a woman’s average weekly

earnings, then £106 per week for the next 20 weeks28.

Maternity leave does not guarantee that women will be

able to remain away from employment. We found that

women are less likely to breast-feed for at least 4 months

the more hours they work, the earlier they return to work

or if they return for financial reasons. Government policies

may encourage mothers to enter or return to employment

as a way of alleviating poverty2, but such policies could

increase inequalities in breast-feeding.

The International Labour Organization (ILO) standards

for protecting and supporting breast-feeding among

working mothers recommend: (1) a minimum of 14

weeks of paid maternity leave; (2) entitlement to one or

more breast-feeding breaks or the reduction of hours to

breast-feed without loss of pay; and (3) job protection and

non-discrimination for breast-feeding workers29. Although

many European countries provide additional support for

women, the UK and the USA do not comply with even the

minimum recommendations. The UK remains the least

compliant European Union country with ILO standards30.

Maternal employment rates are likely to increase in the

UK and worldwide. Our findings suggest that employment

policies need to support breast-feeding among women

who return to employment, such as through breast-

feeding-friendly work arrangements, or allow women to

choose to delay entering employment, such as through

increased financial assistance in the months after birth.

These findings support recommendations that employ-

ment policy should be evidence based and incorporate

child health indicators, including breast-feeding6,30,31.

Despite the health, social and economic benefits of

breast-feeding6,7, current employment policies and cultural

attitudes towards breastfeeding may continue to prevent

women from breast-feeding to optimise infant health.
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