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Effects of socioeconomic status on
breastfeeding duration in mothers of
preterm and term infants

Renée Flacking1,2, Kerstin Hedberg Nyqvist1, Uwe Ewald1

Background: The propensity to breastfeed is not only of importance with regard to the beneficial
effects on the individual, but is also of concern as an indicator of health behaviour related to social
conditions. Thus, our aim was to investigate the impact of socioeconomic status (SES) on breastfeeding
duration in mothers of preterm and term infants. Methods: Prospective population based cohort study.
Data for infants registered in breastfeeding databases of two Swedish counties 1993–2001 were
matched with data from two national registries—the Medical Birth Registry and Statistics Sweden.
A total of 37 343 mothers of 2093 preterm and 35250 term infants participated. Results: All
socioeconomic factors; maternal educational level, maternal unemployment benefit, social welfare and
equivalent disposable income, were strongly associated with breastfeeding when examined individually
in mothers of preterm and term infants. Some of the associations attenuated when investigated
simultaneously. Independently of SES and confounders, mothers of preterm infants were at higher risk
of weaning before the infant was 2 months (adjusted odds ratio (OR) 1.70; 95% confidence interval ((CI)
1.46–1.99)), 4 months (OR 1.79; CI 1.60–2.01), 6 months (OR 1.48; CI 1.33–1.64), and 9 months old
(OR 1.19; CI 1.06–1.34), compared with mothers of term infants. Conclusions: In Sweden, despite its
social welfare support system and a positive breastfeeding tradition, SES clearly has an impact on the
breastfeeding duration. Mothers of preterm infants breastfeed for a shorter time compared with
mothers of term infants, even when adjustments are made for SES and confounders.
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Introduction

Breastfeeding is beneficial for nutritional, immunological
and cognitive development in infants, with heightened

effects in those born preterm (at <37 gestational weeks).1,2

The propensity to breastfeed is not only of importance with
regard to the beneficial effects on the individual, but is also of
concern as an indicator of health behaviour related to social
conditions. A large body of research supports an association
between socioeconomic status (SES) and children’s health and
development,3–7 but this concept has rarely been studied in
relation to duration of breastfeeding.

Internationally, studies on weaning of term infants suggest
that mothers who have lower education wean earlier than
those with higher education; the results concerning the
influence of family income have been equivocal.8,9 Other
factors, associated with SES, that also relate to breastfeeding
duration are smoking, cohabitation, maternal age and paternal
education.8–12 These studies on breastfeeding might not be
appropriate to generalize, as the attitudes and welfare support
systems differ. In addition, little research has sought to
investigate the breastfeeding duration in mothers of pre-
term infants; reports have been derived from small samples
with the incidence at discharge as the outcome13,14 and with
few studies on longer periods of breastfeeding.15 As findings
suggest that socioeconomic disparities relate to rates of
preterm birth,16–19 the association between health behaviours
and SES in mothers of preterm infants becomes a complex and
urgent issue of international importance.

In Sweden, breastfeeding is regarded as the cultural norm
and there has been a constantly high breastfeeding frequency
from the beginning of the 1990’s; 98% of all infants are
breastfed at 1 week of age and 72% at 6 months of age.20

In addition, Sweden is a country with low rates of unemploy-
ment, high rates of social expenditure (including parental
benefit for 450 days and guaranteed temporary parental benefit
when the infant is sick), low income inequality and cost-free
access to child health care.21–23 Hence, data from this setting
would provide us with important information about the
impact of SES on health behaviour such as breastfeeding that
cannot be obtained in settings where socioeconomic disparities
are more pronounced, and would contribute with a valid
ground for studies of causal mechanisms.

This study was undertaken to investigate the impact of SES
on breastfeeding duration in mothers of preterm and term
infants.

Methods

Sample

This study had a prospective cohort design, and the subjects
were recruited from two registers in a step-wise process. Firstly,
all infants registered in the Child Health Center (CHC)
registers on breastfeeding in the counties of Örebro and
Uppsala from 1993–2001 were selected. A total of 57 607
infants were identified and, on the basis of their personal
identity numbers, data on 55 672 infants of 38 893 mothers
were obtained at the Medical Birth Registry in Sweden. As a
mother could occur in the data set with infants born in
different years, we selected the mother–infant couple that
appeared the first time in the period 1993–2001. This means
that mothers, regardless of parity, were only selected once as
subjects. Secondly, mothers with multiple births (twins,
triplets) and mothers whose infants lacked registered data
on gestational age at birth were excluded. Of the remaining
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38 246 mothers, 903 mothers lacked data on breastfeeding at
the infant ages of 2–12 months. The final sample consisted of
37 343 mothers, 2093 of preterm infants and 35 250 of infants
born at term.

Data sources and included variables

In Sweden, the frequency of breastfeeding has been registered
nationally for several decades and is defined by the Swedish
National Board of Health and Welfare as being fed with breast
milk. In connection with scheduled visits at the CHC, in which
almost 100% of all infants are enroled, the mothers are asked
whether the infant is breastfed and the answer is recorded by
the CHC nurse; and these findings are then registered at the
county Child Health Services. In this study, mothers who were
breastfeeding (exclusively or partially) were compared with
those not breastfeeding, at 2, 4, 6, 9 and 12 months of infants’
postnatal age. Missing data on occurrence of breastfeeding
were replaced by ‘no breastfeeding’ if the mother had not been
breastfeeding at the point in time before the missing value.
Data were not replaced for mothers who breastfed and
subsequently lacked data.

A conceptual framework was constructed to assess the
effects of SES on weaning. As there is a general consensus that
income, employment status, occupation and education reflect
SES better when considered together than any one of these
factors alone,3 we chose maternal education, maternal
unemployment benefit and two income measures (social
welfare and equivalent disposable income of the household)
as representing SES. Social welfare is a financial assistance to
secure a reasonable standard of living. Equivalent disposable
income is the disposable income (sum of all taxable income
and tax-free income minus tax and additional negative
transfer) in the household, adjusted to household size using
the Statistics Sweden Equivalence Scale.24 This scale is based on
the Swedish norms of social welfare and measures the cost of
providing an equal standard of living for households that differ
in size and age. Each household’s equivalent disposable income
was index adjusted to the 2001 level of prices and categorized
into four quartiles based on all households in Sweden for each
year in the time frame of the study. All data on SES were
obtained from Statistics Sweden (compiled from different
sources: tax returns, the National Social Insurance Board, and
Educational Register and covering the entire population of
Sweden) and refer to the year in which the infant was born.
Fewer than 1% of the data were missing for all factors except
for maternal education (3%). The study was approved by the
research ethics committee of the medical faculty at Uppsala
University.

Statistical methods

Differences in breastfeeding frequency between mothers of
preterm and term infants were analysed with the Chi-square
test with a two-sided 5% level of significance. Logistic
regression (enter model) was used to investigate the effect of
SES on weaning before the infant age of 6 months. In the first
step we investigated the individual effect of each of the SES
factors on weaning. In the second step, all socioeconomic
factors were mutually adjusted for each other. As other factors
might operate contemporaneously between SES and breast-
feeding, we also needed to adjust for confounding factors.
The choice of confounders, entered into the model, was based
on theoretical assumptions and by subsequential analyses.
Investigated factors were assessed as confounders when;
(i) they were associated with breastfeeding duration, and
(ii) if the factor influenced any of the SES factors with >10%
deviation from the unadjusted estimate after its introduction
in the model. Smoking, cohabitation, maternal age and

paternal education have previously showed to be strongly
associated with SES10–12 and with breastfeeding duration8,9–25,
and were assessed as confounders in our study, together with
county. In the preterm group, gestational week (three
subgroups) was additionally adjusted for, as we wanted to
control for a possible impact of degree of prematurity in
relation to SES. The influence of parity, ethnicity, and year of
birth were analysed but not considered as confounders. Data
on confounders were obtained from the Medical Birth Registry
and Statistics Sweden. Missing data concerned paternal
education (3%), smoking (5.5%) and cohabitation (7.6%).

Cox proportional hazard model was used as secondary
analyses to obtain the hazard ratio for being weaned at 2–12
months in each of the SES factors individually. In these
analyses, Kaplan–Meier hazard curves were scrutinized visually
to consider the proportional hazard assumption in the Cox
model. The hazard function represents the risk of being
weaned assuming breastfeeding thus far.

To compare the risk of weaning between mothers of preterm
and those of term infants, we performed multivariate analyses
including SES and confounders with the variable preterm/
term. The OR for this latter variable was used as an estimate of
increased risk for weaning before 2, 4, 6, 9 and 12 months.
The interaction between preterm birth and SES regarding
weaning before each point in time was analysed by multiplying
the variable preterm/term by each of the SES factors in the
bivariate analyses (dichotomized). The product was added to a
regression model in which it was possible to detect an
interaction effect. The results are presented as OR with 95%
CI. The statistical package SPSS 12.0 for Windows was used for
statistical analyses.

Results

Characteristics

Among the preterm infants, the gestational age at birth ranged
from 22 to 36 weeks, with a median (inter quartile range) of
35 (1.0). The preterm infants weighed 453–4927 g with a mean
(� SD) of 2526� 669 g, and the term infants weighed
1370–6530 g with a mean (� SD) of 3609� 491 g. In table 1,
the characteristics in mothers of preterm and term infants are
presented. Figure 1 presents the breastfeeding frequency at 2, 4,
6, 9 and 12 months in mothers of preterm (n¼ 2086� 1632)
and term (n¼ 35 217� 26 159) infants; significantly fewer
mothers of preterm infants breastfed at each point in time in
comparison with mothers of term infants.

Impact of SES on weaning in mothers
of preterm infants

Table 2 presents the results from the unadjusted and adjusted
logistic regression analyses for mothers of preterm infants.
In the unadjusted analyses (first column), lower maternal
education, maternal unemployment benefit, social welfare and
lower equivalent disposable income in the household were
individually associated with weaning before 6 months.
The analyses of the Cox proportional hazard model (not
presented) showed identical findings; all SES factors were
individually associated with breastfeeding duration up to
1 year of infant’s age. In subsequent logistic regression
analyses, in which all SES factors were mutually adjusted for
(second column), lower maternal education and receiving
social welfare remained significant. The association between
maternal unemployment benefit, equivalent disposable income
and weaning disappeared. When adjustments were additionally
made for confounders (third column), lower maternal
education and receiving social welfare remained significantly
related to weaning.
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Impact of SES on weaning in mothers of
term infants

Table 3 presents the results from the unadjusted and adjusted
logistic regression analyses for mothers of term infants. In the
unadjusted analyses (first column), all SES factors were
individually associated with weaning before 6 months.
The analyses of the Cox proportional hazard model (not
presented) showed identical findings; all SES factors were
individually associated with breastfeeding duration up to
1 year of infant’s age. In subsequent logistic regression
analyses, in which all SES factors were mutually adjusted for
(second column), lower maternal education, unemployment
benefit received by the mother, social welfare in the household,
were all independently negatively associated with breastfeeding
at 6 months. In addition, a larger proportion of mothers whose
equivalent disposable income was in one of the two middle
quartiles weaned before 6 months compared with mothers in
the highest quartile. Adding confounders to the logistic
regression model (third column) only slightly attenuated the
association between SES factors and weaning.

Comparisons of the impact of SES on weaning
between mothers of preterm and term mothers

Mothers of preterm infants showed an increased risk of
weaning before an infant age of 2 months (adjusted OR 1.70;
95% CI 1.46–1.99), 4 months (OR 1.79; CI 1.60–2.01),
6 months (OR 1.48; CI 1.33–1.64) and 9 months (OR 1.19;
CI 1.06–1.34), when adjustments were made for SES and
confounders. At 12 months, mothers of preterm infants were
not at a higher risk of having weaned than mothers of term
infants (adjusted OR 1.21; 95% CI 1.00–1.47). The interaction
analyses showed that none of the SES factors was more decisive
for weaning from breastfeeding before the age of 2, 4, 6, 9 and
12 months in mothers of preterm infants than in those of term
infants.

Discussion

This study provides the first population based data on the
association between SES and breastfeeding duration up to
1 year in mothers of preterm and term infants. The main
strengths of this register-based study lie in its coverage of the
whole population in two counties and the provision of
longitudinal breastfeeding data, gathered prospectively.
Almost 100% of all Swedish infants are registered at the CHS
and in our study only a small number (2.4%) of mothers
lacked data on breastfeeding. There are two principal findings
in our study. First, when studied individually, all SES factors
showed a strong association with breastfeeding up to 6 months
of infant’s postnatal age. The impact of these factors on
weaning was also supported in the findings of the survival
analyses 2–12 months. Examining all SES factors simulta-
neously attenuated the association with weaning, and in
mothers of preterm infants maternal unemployment benefit
and equivalent disposable income became non-significant.
The association between SES factors and breastfeeding
remained significant after adjustments were made for con-
founders, in both groups. Secondly, even if adjustments are
made for SES and confounders, preterm infants are breastfed

Table 1 Distribution of the characteristics in mothers of preterm (N¼ 2093) and term (N¼ 35 250) infants

Demographic and socioeconomic characteristics Preterm, < 37gw Term, >37gw

n % n %

Maternal educational level

Compulsory school or less 338 (16.6%) 4952 (14.5%)

Upper secondary school 1087 (53.4%) 18281 (53.5%)

Higher education 612 (30.0%) 10922 (32.0%)

Maternal unemployment benefit 504 (24.1%) 8585 (24.4%)

Social welfare 323 (15.4%) 4689 (13.3%)

Equivalent disposable income

Lowest quartile 753 (36.0%) 13264 (37.7%)

2nd lowest quartile 554 (26.5%) 9981 (28.3%)

2nd highest quartile 578 (27.6%) 8821 (25.0%)

Highest quartile 207 (9.9%) 3158 (9.0%)

Single mother 136 (7.2%) 1877 (5.8%)

Smoking at first antenatal care visit 337 (17.6%) 5111 (15.3%)

Mother’s age, years

– 23 384 (18.3%) 5943 (16.9%)

24–28 699 (33.4%) 12313 (34.9%)

29–33 597 (28.5%) 11008 (31.2%)

34 – 413 (19.7%) 5986 (17.0%)

Paternal educational level

Compulsory school or less 355 (17.6%) 5541 (16.3%)

Upper secondary school 1100 (54.5%) 18442 (54.1%)

Higher education 565 (28.0%) 10110 (29.7%)

Gestational age at birth, weeks

22–27 58 (2.8%) – –

28–31 169 (8.1%) – –

32–36 1866 (89.2%) – –

92%

82%

69%72%

60%

11%

33%

9%

28%
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Figure 1 Breastfeeding frequency (%) at 2–12 months of age
in mothers of preterm (N¼ 2093) and term (N¼ 35 250)
infants. �� P<0.001, � P<0.05
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for a shorter time compared with term infants, despite the
known health benefits of breastfeeding in the preterm infants.

Our results conform to other findings on the importance of
SES on breastfeeding duration in mothers of preterm and term
infants.8,9,12,13,26 Previous reports on the relation between
family economy and breastfeeding have been inconsis-
tent.9,13,25 In our study, being in need of social welfare was
consistently adversely related to weaning, but the effects of low
equivalent disposable income were somewhat divergent after
adjustments had been made. Fewer available observations in
the preterm group provide one plausible explanation.
The incongruity might also reveal that being exposed to
social welfare reflect a more comprehensive financial situation
than the measure of equivalent disposable income. Hence, it
would have been of interest to have data on the individual
earnings, as this may correspond more to position in the social
structure compared to disposable income.27 Although a broad
range of factors was available through Statistics Sweden and
the Medical Birth Registry, some additional aspects were not to
be elucidated from these registries or included in the data
collection. For instance, we had no information on long-term
income, occupational level, housing or neighbourhood condi-
tions, all of which are factors suggested as related to health and
health behaviours.28,29

This study provides us with information on the effects of
SES on breastfeeding, in a setting with a positive breastfeeding
tradition and where a long subsidized parental benefit, cost-
free child health care and a welfare support system are applied.
The studies on interventions aimed at increasing the
breastfeeding duration in mothers of low SES have been
performed in settings with high income inequality and a
moderate tradition in breastfeeding.30,31 However, these forms
of interventions are similar to the support already implemen-
ted in the Swedish child and maternal health services, or have
been proven as unsuccessful. The inability to construct
successful interventions targeted at more vulnerable groups
may relate to the narrow approach often used, in which
interventions aiming at effects of education are prevailing.
As having low SES may reduce the reserve capacity of an
individual dealing with stressful situations, mediate feelings of
inferiority, insecurity or shame and affecting the self-
esteem,32–34 interventions ought to regard both individual
and societal aspects. Regarding interventions in health care,
aimed at improving health and health behaviour in the
individuals exposed to risk factors, a greater attention must be
paid to sociological mechanisms. Empowerment and resource-
based approaches have been proven prosperous in interven-
tions on the effects of promoting the well-being within families

Table 3 OR for weaning from breastfeeding before the infants’ postnatal age of 6 months in mothers of term infants
(N¼ 35 250), in unadjusted and adjusted logistic regression

No. of Cases Proportion of mothers

who had weaned

Unadjusted

OR (95% CI)

Adjusteda n¼ 33718

OR (95% CI)

Adjustedb n¼ 29931

OR (95% CI)

Maternal educational level

Compulsory school or less 4885 48% 5.05 (4.68–5.46) 4.16 (3.83–4.51) 2.66 (2.42–2.93)

Upper secondary school 18 086 35% 2.90 (2.74–3.09) 2.66 (2.50–2.83) 1.98 (1.85–2.13)

Higher education 10747 15% 1.00 1.00 1.00

Maternal unemployment benefit 8475 37% 1.44 (1.37–1.52) 1.20 (1.13–1.26) 1.11 (1.05–1.18)

No maternal unemployment benefit 26 287 29% 1.00 1.00 1.00

Social welfare 4599 44% 1.98 (1.86–2.12) 1.53 (1.42–1.66) 1.32 (1.21–1.44)

No social welfare 30 164 28% 1.00 1.00 1.00

Equivalent disposable income

Lowest quartile 13 049 35% 2.69 (2.43–2.97) 1.40 (1.26–1.56) 1.13 (1.00–1.27)

2nd lowest quartile 9872 32% 2.40 (2.16–2.66) 1.61 (1.45–1.80) 1.30 (1.16–1.46)

2nd highest quartile 8722 27% 1.83 (1.64–2.02) 1.42 (1.27–1.58) 1.23 (1.09–1.38)

Highest quartile 3120 17% 1.00 1.00 1.00

a: Adjusted for maternal educational level and unemployment benefit, social welfare and equivalent disposable income
b: Adjusted for maternal educational level and unemployment benefit, social welfare, equivalent disposable income
cohabitation, smoking at first antenatal visit, maternal age, paternal educational level and county
CI¼Confidence interval

Table 2 OR for weaning from breastfeeding before the infants’ postnatal age of 6 months in mothers of preterm infants
(N¼ 2093), in unadjusted and adjusted logistic regression

No. of Cases Proportion of mothers

who had weaned %

Unadjusted

OR (95% CI)

Adjusteda n¼2012

OR (95% CI)

Adjustedb n¼1727

OR (95% CI)

Maternal educational level

Compulsory school or less 334 57% 4.84 (3.62–6.48) 3.92 (2.87–5.36) 2.39 (1.62–3.52)

Upper secondary school 1077 45% 2.92 (2.33–3.67) 2.78 (2.20–3.52) 2.28 (1.72–3.03)

Higher education 601 22% 1.00 1.00 1.00

Maternal unemployment benefit 498 46% 1.36 (1.11–1.67) 1.09 (0.88–1.36) 1.10 (0.86–1.40)

No maternal unemployment benefit 1565 38% 1.00 1.00 1.00

Social welfare 317 58% 2.37 (1.86–3.02) 1.71 (1.27–2.31) 1.58 (1.10–2.26)

No social welfare 1747 37% 1.00 1.00 1.00

Equivalent disposable income

Lowest quartile 740 47% 2.06 (1.48–2.86) 1.04 (0.72–1.51) 0.72 (0.47–1.09)

2nd lowest quartile 550 40% 1.49 (1.06–2.10) 1.05 (0.73–1.51) 0.88 (0.59–1.32)

2nd highest quartile 570 35% 1.23 (0.87–1.73) 0.97 (0.68–1.39) 0.85 (0.57–1.26)

Highest quartile 204 30% 1.00 1.00 1.00

a: Adjusted for maternal educational level and unemployment benefit, social welfare and equivalent disposable income
b: Adjusted for maternal educational level and unemployment benefit, social welfare, equivalent disposable income
cohabitation, smoking at first antenatal visit, maternal age, paternal educational level, county and gestational age at birth
CI¼Confidence interval
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as well as preventing child maltreatment.35 We hypothesize,
that such tools may be efficacious in interventions also aimed
at improving various health behaviours such as breastfeeding.

Regarding the shorter breastfeeding duration in mothers of
preterm infants compared with mothers of term infants, this
difference may be even more prominent as we lacked the
possibilities to differentiate the frequency of exclusive and
partial breastfeeding. Even though most Swedish mothers of
low-birth weight or preterm infants initiate breastfeeding at
the hospital,36 it is suggested that the long-term experiences
made during the stay at a neonatal unit may mediate feelings
of breastfeeding as a duty and not mutually satisfying.37 Such
feelings might hypothetically impair the breastfeeding dura-
tion. Strategies like increased opportunities for being together
in privacy, individualized care routines, psychological support
and empowering attitudes, may entail feelings of trust and
pride and less symptomatic response to the experienced
situation of having a preterm infant37,38 as well as being
beneficial for a longer breastfeeding duration.

The findings in our study call for substantial improvements
in the pre- and post-natal care of mothers exposed to low
SES and of mothers of preterm infants. Such improvements
include better allocations and prioritizations of resources to
meet the needs in these more vulnerable mothers and infants.
In addition, in order to make valid implementations of
improvements, further research on interventions are required,
comprising effects of individual and societal support.
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Key points

� Evidence was found suggesting that socioeconomic
status clearly has an impact on breastfeeding, despite a
positive breastfeeding tradition, high rates of social
expenditure and generous parental allowances in
Sweden.

� Even if adjustments are made for SES and confoun-
ders, preterm infants are breastfed for a shorter time
compared with term infants.

� Public health interventions to improve breastfeeding
duration must take social indicators into account.
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