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Abstract
Aim: The aim of this study was to gain insight into contraception practised and related to
breastfeeding duration.
Methods: Mothers with infants up to 6 months received a questionnaire on infant feeding (breast or
formula feeding) and contraception (hormonal or non-hormonal methods). Estimates of the time
interval between resuming contraception and cessation of lactation was calculated by Chained
Equations Multiple Imputation.
Results: Of all women (n = 2710), 30% choose condoms, 22% the combined oral contraceptive pill
(OCP) and few other methods. Breastfeeding was started by 80%, and 18% continued up to 6
months. Of the breastfeeding mothers, 5% used hormonal contraception; 7% of women who used
hormonal contraception practised breastfeeding. After adjustment for background variables, the use
of OCP is strongly associated with formula feeding: after delivery to the third month postpartum, the
crude OR being 17.5 (95% CI: 11.3–27.0), the adjusted OR 14.5 (9.3–22.5); between the third
and sixth month postpartum, respectively, 13.1 (95% CI: 8.6–19.9) and 11.7 (7.6–17.9). Of all
breastfeeding women, 20–27% resumed OCP at 25 weeks postpartum and 80% introduced
formula feeding. The time lag between these events is 6 weeks. Hormonal contraception was
resumed after formula introduction.
Conclusion: Mothers avoid hormonal contraception during lactation; they change to formula feeding 6 weeks
before they resume the OCP. To effectively promote longer duration of breastfeeding, the BFHI needs to address
contraception as practised.

INTRODUCTION
The preventive health effects of breastfeeding are clearly acknowledged for developing as well as developed countries
(1). The World Health Organization (WHO) recommends
exclusive breastfeeding for a minimum of 6 months (2).
Despite coordinated actions on national and international
level, not many women in the developed world achieve this
(3). The subject of adequate promotion of breastfeeding still
deserves attention.
The WHO and the International Planned Parenthood
Federation consider the use of the combined oral contraceptive pill (OCP) during lactation a risk (4) as ‘it hampers
milk production and causes insufficient intake in infants’.
Yet little evidence is present whether this claim is correct
or relevant (5). Experts in the UK and elsewhere could not
reach consensus on whether or not to prescribe the OCP
during lactation (6–8).
With this study, we want to add to the discussion by providing insight into the current practice and beliefs of lactating mothers regarding their choice of contraception. Until
now little is known about this subject, besides a study from
Peru performed between 1986 and 1992 (9). We looked into
the frequencies of use of various contraceptive methods in
a large group of Dutch lactating mothers, who participated
in a survey on infant-feeding practices. We also studied the
sequence of, and the time interval between, the introduction
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of formula feeding and the start of OCP. Under the WHO
assumption, one expects breastfeeding women to first start
OCP and subsequently introduce formula feeds, in order
to compensate for the alleged decreased milk production.
On the other hand, mothers and midwives express concerns
about exposure of infants to contraceptive hormones via
human milk. This idea may also be relevant to the current
practice. In that case, the sequence of events more likely is
reversed, which is first cessation of breastfeeding and introduction of formula feeding, followed by the start of hormonal
contraceptives.
METHOD
Study population and data collection
About 98% of Dutch mothers regularly visit a well-baby
clinic with their infant. In total 222 well-baby clinics participated in the survey. Health care workers handed out questionnaires on infant feeding and contraceptive behaviour to
the first 20 mothers with infants up to 6 months of age visiting the centre at a predetermined week during the year
2002. Mothers were asked to fill out the questionnaire at
home and send it back anonymously in a pre-paid envelope.
The questionnaire contained the questions: ‘Do you practise contraception? When did you start this (in weeks after
delivery)? What method did you use?’ The options given
were OCP, injectable, IUD, condom or other (non-specified)
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method. Brand names of the contraceptive OCP were used
to identify compositions. Non-hormonal contraception was
defined as use of condom or IUD, and hormonal contraception as OCP’s or injectables. Also mothers were asked
whether they fed their infant on breast milk, on combined
feeds (breast milk and formula milk in various proportions)
or on formula milk. Breastfeeding mothers may occasionally supply a drink of water and, to infants aged 4 months
or over, some solids. Separate questions were asked when
mothers introduced formula milk and when they ceased to
breastfeed.
Several background variables were recorded, including
maternal age (in years), parental level of formal education
(low, intermediate or high), current smoking habit (no/yes)
and mother’s employment status before pregnancy (hours
per week). From the literature, these variables are known
to be related to the type of infant feeding. More detailed information on all the data collected by the questionnaire is
provided elsewhere (3).
Data analyses
We started with producing contingency tables of types of
feeding against users of different classes of contraception
(hormonal or non-hormonal). Comparison between groups
was expressed as crude and adjusted odds ratios with 95%
confidence intervals. Adjustments were made for the aforementioned background variables.
After that, in order to be able to relate resumption of contraception to introduction of formula feeding, we had to
obtain both moments for all individuals. However, as mentioned earlier, the questionnaire was handed out to mothers
up to 26 weeks after delivery. For mothers with the youngest
infants one or both of the events may not have yet occurred.
The timing of the events is only known up to the moment
that the questionnaire was completed; in other words, these
are censored data. Failing to account for the censoring leads
to biased estimates of the time interval between both events.
Standard survival regression techniques however are limited
to one outcome measure, and cannot be used. As an alternative, we applied multiple imputation that yields uncensored
event times, which we could have observed if we had run
an experiment long enough so that all mothers had introduced formula feeding and resumed contraception (10). We
used Multiple Imputation by Chained Equations (MICE)
(11). We specified the imputation model for introduction of
formula conditional on the current use of contraception
(hormonal or non-hormonal). In contrast, the imputation
model for resumption of contraception was conditional
on current feeding (formula or exclusively breast). The
MICE algorithm yields imputations for each event thereby
taking both imputation models into account. The resulting
data set is the imputed data. Differences between groups
were considered significant if p <0.05.
RESULTS
We obtained responses from 2874 mothers. They had visited during the predetermined week 1 of the 222 participat-
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Table 1 Selected maternal characteristics (n = 2710)
Maternal characteristics

Study group

Nationwide1

Age (years)
Mean (±SD, range)

31 (4, 15–46)

31.2

Origin by birth, n (%)
Dutch
Non-Dutch

2.545 (94.3)
155 (5.7)

91.2
9.8

Educational level, n (%)
Low
Intermediate
High
Unknown

303 (11.2)
1094 (40.3)
1289 (47.6)
24 (0.9)

25.6
45.9
28.2
0.3

Current smoking, n (%)
No
Yes
Unknown

2303 (85.0)
398 (14.7)
9 (0.3)

85
152

Employment status before pregnancy, n (%)
≥32 h/week
16–31 h/week
<16 h/week or no job
Unknown

1128 (41.6)
922 (34.0)
656 (24.2)
4 (0.1)

34.8
38.6
26.5
0.1

1
2

Data by statistics Netherlands, www.cbs.nl.
Data by www.stivoro.nl.

ing well-baby clinics situated in neighbourhoods of variable
social status throughout the country. The responses were
equally distributed from all over the Netherlands. Table 1
presents some characteristics of the study group. Women
with lower educational level are underrepresented in comparison to the general population of women aged between
20 and 40 years living in the Netherlands. The analyses were
restricted to 2710 mothers who answered all questions on
infant feeding and the use of contraception.
In the study group, the most commonly used nonhormonal contraceptive was the condom (30%). The
levonorgestrel-loaded IUD was not popular (<<1%); IUD’s
in general were used by 5% of women. The use of other nonhormonal methods was reported by 2% of women (mainly
sterilization of woman or partner). By far the most popular hormonal contraceptive was the OCP containing 30 μg
ethinyl estradiol (it was used by 22% of all subjects). The following methods were not often used: OCP with 50 μg ethinyl
estradiol (<1%), the injectable progestin-only (<1%) and the
mini-pill (progestin-only, 2%). Many women (80%) started
breastfeeding. At the end of the 6-month period about 18%
continued exclusive breastfeeding.
Table 2 provides the frequency distribution of infant feeding and practised contraception during the first and second
3-month period after birth. There is a strong association
between type of infant feeding and type of contraception in
both periods after delivery. In the 6-month period after delivery, the use of OCP is strongly associated with formula feeding. In the first 3-month period, the crude OR is 17.5 (95%
CI: 11.3–27.0) and after adjustment for background variables (maternal age, education, smoking and employment
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Table 2 Breast or formula feeding and non-hormonal or hormonal contraception during 6 months postpartum (n = 2710, combined feeding not shown)
Contraception

0–3 Months postpartum
None or non-hormonal
Hormonal
3–6 Months postpartum
None or non-hormonal
Hormonal
Total
1

Exclusively
breastfeeding

Formula
feeding

Relation between contraception
and infant milk feeding

n

n

OR (95% CI)
Crude

Adjusted1

17.5 (11.3–27.0)

14.5 (9.3–22.5)

13.1 (8.6–19.9)

11.7 (7.6–17.9)

537
25

296
241

357
26
945

454
432
1423

Adjusted for maternal age, education, smoking and employment status.

Imputed data
100

100

Censored data

60

% of women

20

40

80
60
40
0

0

20
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Formula
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0
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15
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Weeks postpartum

0

5

10

15

20

25

Weeks postpartum

Figure 1 Percentages of women introducing formula and resuming OCP, hormonal contraception after they started successful breastfeeding in the censored data,
(n = 945) and for the imputed data (n = 1829).

status) 14.5 (9.3–22.5). During the second 3-month period
(3–6 month), these odds ratios and 95% confidence interval are, respectively, 13.1 (8.6–19.9) and 11.7 (7.6–17.9).
We find that only 5% of mothers who breastfed used hormonal contraception (mostly the OCP), while this percentage was 47% in mothers who gave formula feeds. Equally,
only 7% of the women who used hormonal contraception
breastfed their infant. This percentage is 54% for the women
who used no or non-hormonal contraception (mostly
condom).
The percentage of breastfeeding women that used the various types of contraception depended on the time after delivery. Figure 1 shows the percentage of women per week who
introduced formula feeds and resumed the OCP in the raw
censored data. Only women who successfully started breastfeeding were counted. Figure 1 also shows the increase of
the percentage of women who started formula or hormonal
contraception per week as calculated from the imputed data.
Both estimation methods show that by the time 20–27% of
all breastfeeding women have resumed the OCP (25 weeks
postpartum) and 80% has introduced formula feeding.
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There were 480 women who resumed taking the OCP and
introduced formula before week 26 postpartum. Figure 2 illustrates the time lag between both events in this group. Irrespective of the infants’ age, breastfeeding women introduced
formula feeding before resuming hormonal contraception.
Around week 6, 50% had introduced formula feeds. Around
week 12, about 50% had started using the OCP. In fact, the
most frequently observed time lag between introduction of
formula milk and start of the OCP is 6 weeks.
Figure 3 shows the association between introduction of
formula feeding and OCP resumption at the individual level.
The points cluster above the diagonal, illustrating once again
that most women resumed hormonal contraception (OCP)
after the introduction of formula feeding.

DISCUSSION
This study addresses both infant milk feeding and practised
contraception in a sizable population sample of 2710 Dutch
mothers. We found a strong association between breastfeeding duration and contraception: mothers who breastfed
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Figure 2 Percentages of women per week that introduced formula feeding and
resumed OCP, hormonal contraception (imputed data, n = 480).
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Figure 3 Scatter plot of the moment of resuming OCP, hormonal contraception
(vertical axis) and the moment of introduction of formula feeding (horizontal
axis) (n = 480). Since 88% of the points lie above the diagonal, most women
resume OCP after the introduction of formula milk.

did not use hormonal contraception (the OCP), and mothers who took the OCP give formula feeds. Introduction of
formula feeding precedes OCP resumption by 6 weeks.
One drawback of the study is that the self-reported data
only permit tentative conclusions. We handed out a questionnaire to mothers up to 6 months postpartum. They recalled the infant feeding and contraceptive method, and the

answers could be inaccurate. In order to investigate the magnitude of this problem, we conducted interviews among a
similar group of 145 women at the child health clinics during a regular visit. The questionnaire was administered, and
their personal opinions on the combination of various contraceptives with breastfeeding were registered. In these interviews, women expressed clear opinions on the combination
of breastfeeding and OCP use, which were in agreement with
the above analysis. About 77% of these interviewed mothers
stated that the OCP should not be used during breastfeeding. They expressed fear for side effects of hormones present
in their milk. Only 11% of them answered that they see no
problem in combining the OCP and breastfeeding.
Another problem is that the study is not fully representative. Highly educated women are overrepresented in the
study group. This may have had consequences for the reported frequencies of the several methods of contraception.
In our analyses on the relation between contraception and
breastfeeding, we made adjustments for, amongst others,
maternal education. In addition, the strength of the association is so overwhelming that it is not likely that it is lost
all together in a fully representative population.
The pattern of contraceptive methods used during the
postpartum period clearly differs from the overall pattern
in Dutch women. Only the proportion of IUD users (75 per
1000 Dutch women 25–45 years (12)) equals the 8% we
found during the second trimester postpartum. During both
postpartum trimesters, fewer mothers used the OCP, compared to women of the same age in the general population
(22% vs. 40%). Condoms on the other hand were used more
frequently (30% vs. 9%).
The main reason mentioned by Dutch mothers to stop
breastfeeding is ‘not enough breast milk’ (3). We found that,
on average, mothers introduce formula feeding 6 weeks prior
to resuming hormonal contraception. So OCP use cannot be
the cause to have to stop with breastfeeding. Other reasons,
like inadequate or infrequent latching or general insecurity
about their capability to satisfy their infant, must be ranked
higher.
The effects of hormonal contraceptives on lactation and
on the newborn have been reviewed systematically by King
(13). It was concluded that there are insufficient data to establish any effect of OCP on milk quantity or quality (5).
Furthermore, there is minimal evidence that exposure to
hormones via human milk is harmful to the infant; however, there is no evidence to support complete safety. Until
safety is guaranteed, the progesterone-only pill is the most
suitable in combination with breastfeeding. Still, this is used
infrequently in the Netherlands. The IUD during lactation
is also a safe alternative to the widely used combined OCP
(14,15).
The interconnection between breastfeeding and contraceptive behaviour is relevant. WHO/UNICEF’s Baby
Friendly Hospital Initiative based on the 10 steps to successful breastfeeding has boosted the breastfeeding prevalence in the Netherlands and elsewhere (16). Contraceptive behaviour until now has not been a major subject
in this context; however, we have shown that it is an
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important factor to consider. The choice of contraceptive
method must be seen in conjunction with proper lactation care. In order to effectively promote longer duration
of breastfeeding, health workers need to address lactation in
the context of opinions on suitable contraceptive behaviour.
It might even be considered to add the issue to the 10 steps
to successful breastfeeding to promote longer duration of
breastfeeding.
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