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anxiety and depression.
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accounted for by the adjusting variables.

postpartum anxiety and depression.

Background: Neonatal anxiety and depression and breastfeeding cessation are significant public health problems.
There is an association between maternal symptoms of anxiety and depression and early breastfeeding cessation. In
earlier studies, the causality of this association was interpreted both ways; symptoms of anxiety and depression
prepartum significantly impacts breastfeeding, and breastfeeding cessation significantly impacts symptoms of

First, we aimed to investigate whether breastfeeding cessation is related to an increase in symptoms of anxiety and
depression from pregnancy to six months postpartum. Second, we also investigated whether the proposed
symptom increase after breastfeeding cessation was disproportionately high for those women already suffering
from high levels of anxiety and depression during pregnancy.

Methods: To answer these objectives, we examined data from 42 225 women in the Norwegian Mother and Child
Cohort Study (MoBa). Subjects were recruited in relation to a routine ultra-sound examination, and all pregnant
women in Norway were eligible. We used data from the Medical Birth Registry of Norway and questionnaires both
pre and post partum. Symptoms of anxiety and depression at six months postpartum were predicted in a linear
regression analysis by WHO-categories of breastfeeding, symptoms of anxiety and depression prepartum
(standardized score), and interaction terms between breastfeeding categories and prepartum symptoms of anxiety
and depression. The results were adjusted for cesarean sections, primiparity, plural births, preterm births, and

Results: First, prepartum levels of anxiety and depression were related to breastfeeding cessation (3 0.24; 95% CI
0.21-0.28), and breastfeeding cessation was predictive of an increase in postpartum anxiety and depression (8 0.11;
959%Cl 0.09-0.14). Second, prepartum anxiety and depression interacted with the relation between breastfeeding
cessation and postpartum anxiety and depression (8 0.04; 95% C/ 0.01-0.06). The associations could not be

Conclusions: Breastfeeding cessation is a risk factor for increased anxiety and depression. Women with high levels
of anxiety and depression during pregnancy who stop breastfeeding early are at an additional multiplicative risk for

Background

Negative affectivity [1], refers to an individual’s dispos-
ition to states of fear, distress, sadness, panic, and fa-
tigue. When exposed to stress, persons with high levels
of negative affectivity are prone to experience symptoms
of anxiety and depression [2]. While symptoms of anx-
iety comprise unpleasant and fearful states characterized
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by high arousal and activation, symptoms of depression
comprise states characterized by feelings of sadness,
hopelessness, fatigue, and anhedonia.[3] Persons experi-
encing symptoms of anxiety and depression are also
more prone to experience states of irritability and anger.
[1-3] Symptoms of depression lasting more than two
weeks and relating to most aspects of daily life, called
major depressive episode or often merely depression [3],
is associated with severe outcomes for the individual,
and are risk factors for all major disease-related causes
of death [4]. Furthermore, postpartum anxiety and
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depression is a risk factor for developmental delays and
internalizing problems in the child [5]. Mothers with
high levels of anxiety and depression are more likely to
give supplementary nutrition and less likely to sustain
breastfeeding [6-13] throughout the recommended six
months postpartum [14]. Sustained breastfeeding pro-
motes sensory and cognitive development, and protects
the infant against infectious and chronic diseases
[15,16]. Furthermore, breastfeeding cessation is asso-
ciated with an increased risk for type 2 diabetes mellitus,
breast cancer, and ovarian cancer. [17] The general asso-
ciation between maternal negative affect and breastfeed-
ing cessation has been interpreted in several ways. The
first interpretation is that breastfeeding has anxiolytic
and anti-depressive effects due to oxytocin [18]. This
conclusion has been corroborated in controlled studies
[19]. However, trait anxiety and depression measured
prepartum has a substantial hampering impact on
breastfeeding in the first six months postpartum; there-
fore, the association has also been interpreted as due to
inefficient coping [14,20].

It is unclear whether breastfeeding cessation is predict-
ive of anxiety and depression at six months postpartum
beyond the initial anxiety and depression measured pre-
partum. A positive finding would indicate breastfeeding
cessation is associated with an increase in anxiety and
depression. Also, if breastfeeding cessation accounts for
changes in symptoms of anxiety and depression, to what
extent are mothers who are vulnerable to stress (i.e.,
having high initial levels of anxiety and depression) even
more prone to an increase in symptoms of anxiety and
depression due to breastfeeding cessation (i.e., an inter-
action effect). Individuals with high levels of anxiety and
depression are more stress vulnerable [21,22]; therefore,
such an interaction effect could indicate stress vulner-
able mothers are not only more prone to stop breast-
feeding, but also more prone to not cope well with
breastfeeding cessation.

In the current study we aim to, first, investigate
whether breastfeeding cessation is related to an increase
in symptoms of anxiety and depression from pregnancy
to six months postpartum. Second, we also investigated
whether the proposed symptom increase after breast-
feeding cessation was disproportionately high for those
women already suffering from high levels of anxiety and
depression during pregnancy.

Methods

Study population

The sample was taken from the Norwegian Mother and
Child Cohort Study (MoBa), a prospective population-
based pregnancy cohort study performed by the Norwe-
gian Institute of Public Health [23]. Except two hospitals,
all hospitals and maternity units in Norway with more
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than 100 births annually, altogether 50 units, were in-
cluded [23]. There were no exclusion criteria for the
women to be included into the study; all pregnant
women were eligible. Expecting mothers were invited to
join the study through postal invitation in connection
with a routine ultrasound examination offered to all
pregnant women in Norway at gestation weeks 17-18,
and 42.7% agreed to participate. The assessment points
were at 17 weeks gestation, 30 weeks gestation, and six
months postpartum. At these time points the mothers
were sent questionnaires containing questions on their
physical health, mental health, nutritional status, and
demographic status. For those invited to the study, the
response rate during pregnancy ranged from 92% to
95%, and the response rate at six months postpartum
was 87%. The MoBa is ongoing, and the MoBa-study
group annually releases quality-assured data files. The
current study was based on version three of the quality-
assured data files released for research in 2007. Informed
consent was obtained from each participant. The MoBa
has been granted by the Norwegian Parliament [23] has
a license from the Norwegian National Data Inspectorate
(license 01/4325). Furthermore, the study was consid-
ered by the regional committee for ethics in medical re-
search for South-eastern Norway, and received a positive
ethical consideration (S-97045; S-95113). In addition to
questionnaire data, we retrieved medical information on
parturition for the present study from the Medical Birth
Registry of Norway (MBRN). This registry contains in-
formation about all births in Norway [24].

Sample

At the time of the present study, 47 659 mothers had
returned the questionnaires at both 30 weeks gestation
and six months postpartum. This number included only
the last enrollment of a mother in the study and
excluded previous participation with earlier pregnancies.
Moreover, in the case of plural births, we included only
one of the twins to avoid dependence between observa-
tions. Among the 47 659 mothers 5434 had missing data
on one or more variables. Missing data among these
mothers was distributed as follows: maternal age, 3;
breast milk and solids, 3508; plural birth, 240; preterm
birth, 33; daily smoking, 2045. The 5434 mothers with
missing data were excluded from the analysis.

Measures

The variables included in the data analysis were primipar-
ity, plural births, cesarean sections, and gestational age
(based on ultrasound examination) from the MBRN.
When information was missing in the MBRN, we used self
reported data from the questionnaire at six months post-
partum. We collected information on symptoms of anx-
iety and depression, breastfeeding, introduction of solids,
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and daily smoking from the questionnaires. We defined
daily smoking as smoking one or more cigarettes per day
during the first six months postpartum. Preterm birth was
defined as parturition before 37 weeks gestation.

We assessed maternal anxiety and depression symp-
toms at 30 weeks gestation and six months postpartum
using a short version of the Hopkins Symptom Checklist
(SCL-8) [25]. The SCL-8 is an 8-item self report instru-
ment designed to assess psychological distress, in par-
ticular anxiety and depression. The response categories
range from one to four (not bothered to very much both-
ered). The SCL-8 had internal consistencies of o =0.84
at 30 weeks gestation and a=0.86 at six months post-
partum. We computed the average score across the eight
items. For the multivariate analyses, we standardized the
scores. Each interval then represents a shift of one
standard deviation.

The introduction of and sustainment of breastfeeding,
bottle feeding, and solids was reported by the mothers
month by month at six months postpartum. Breastfeed-
ing was categorized into three groups: predominant
breastfeeding, mixed breastfeeding, and bottle-feeding.
This is largely in accordance with the classification sys-
tem of the World Health Organization [26]. This
categorization is described in detail in an earlier study
on breastfeeding derived from this cohort [14]. Predom-
inant breastfeeding is when the infant’s predominant
source of nutrition is breast milk. Mixed breastfeeding is
continued breastfeeding up to six months postpartum,
supplemented by formula or solids. Bottle-feeding re-
ferred to those mothers who stopped breastfeeding com-
pletely and used only milk supplementation and solids.

Statistics

We imputed missing data on the SCL-8 by applying the
estimation-maximization algorithm [27]. The imputed
data was used across all analyses.

To investigate main effects and interaction effects, we
used linear regression with several blocks, always keep-
ing variables from previous blocks. Mixed breastfeeding
and bottle-feeding comprise together the alternatives to
full breastfeeding. Therefore they were added together in
each block. The first block was the main effects of mixed
breastfeeding and bottle-feeding on symptoms of anxiety
and depression at six months postpartum. In the second
block we investigated the effect of mixed breastfeeding
and bottle-feeding on the change in symptoms of anxiety
and depression by introducing the anxiety and depres-
sion symptom score assessed at 30 weeks gestation. In
the third block, we investigated any additional inter-
active effects over and beyond the additive effects, and
introduced the interaction term between mixed breast-
feeding and symptoms of anxiety and depression at
30 weeks gestation and the interaction term between
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bottle-feeding and symptoms of anxiety and depression
at 30 weeks gestation. In the forth block, we introduced
adjusting variables related to events happening from par-
turition to six months postpartum (i.e. cesarean sections,
primiparity, plural births, preterm births, and daily
smoking). All adjusting variables were entered in a single
block to investigate if they as a whole could account for
the associations in the previous blocks. The blocks were
expanded by the following theoretical rationale: First
block, to establish that breastfeeding cessation is asso-
ciated with post partum symptoms of anxiety and de-
pression; second block, to be the cause of increase in
symptoms of anxiety and depression, breastfeeding ces-
sation must be associated with post partum symptoms
of anxiety and depression after adjusting for prepartum
symptom level; third block, if women with high prepar-
tum levels of anxiety and depression are more vulnerable
to the detrimental effects of breastfeeding cessation,
there must be an interaction effect between prepartum
symptom level and breastfeeding cessation; fourth block,
if the interaction effect could merely be a consequence
of other contextual factors known to influence breast-
feeding, therefore a handful of these factors were
adjusted for.

To limit multicollinearity, increase normality, and en-
hance interpretability, the SCL-8 scores were centered,
log-transformed, and standardized. We used an alpha of
0.05 across the analyses.

Results

Among the mothers, 13.9% had undergone a cesarean
section, 10.7% were smoking while pregnant, 1.9% had a
plural delivery, 5.5% came into labor preterm, and 42.2%
were primiparas (Table 1). The following percentages of
the 42 225 women were fully breastfeeding, mixed
breastfeeding, and bottle feeding the first five months
postpartum: 1°° month: 83.2%, 15.5%, 1.4%; 2™! month:
77.8%, 18.8%, 3.3%; 3" month: 71.8%, 22.5%, 5.8%; 4™
month: 63.1%, 27.9% 9.0%; and 5™ month: 39.1%, 48.1%,
12.8% (Table 1). At six months postpartum, 15.1% of the
mothers were still fully breastfeeding, 68.8% were giving
solid food or formula in addition to breastfeeding, and
16.1% had stopped breastfeeding entirely (Table 1). The
average (+SE) SCL-8 score in mothers who conducted
predominant breastfeeding, mixed breastfeeding, and
bottle feeding was 1.24+0.004, 1.26+0.002, and 1.32
+0.005 prepartum, and 1.22+0.004, 1.24+0.002, and 1.31
+0.005 postpartum.

In the first block of the linear regression analysis, stan-
dardized symptoms of anxiety and depression at six
months postpartum were predicted by mixed breastfeed-
ing (8 0.08; 95% CI 0.05-0.11) and bottle feeding (5 0.24;
95% CI 0.21-0.28) at the same time point (Table 2). The
non-overlapping confidence intervals means that bottle
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Table 1 Characteristics of the 42 225 mothers included in
the analyses*

Age (y) 30.1+45 1
Anxiety/depressiveness 30th week of gestation§ 127034
Anxiety/depressiveness 6 months postpartum§ 125+035

Bottle feeding (%)

1°" month post partum 581 (1.4) [162]
2"4 month post partum 1405 (3.3) [114]
39 month post partum 2438 (5.8) [98]

4™ month post partum 3797 (9.0) [92]
5™ month post partum 5380 (12.8) [74]
6™ month post partum 6803 (15.1)
Cesarean section (%) 5857 (13.9)
Maternal smoking (%) 4532 (10.7)
Mixed breastfeeding (%)

1°" month post partum 6503 (15.5) [162]
2"4 month post partum 7924 (188) [114]
39 month post partum 9461 (22.5) [98]
4™ month post partum 11 736 (27.9) [92]
5" month post partum 20 276 (48.1) [74]
6™ month post partum 29 057 (68.8)
Plural Birth (%) 823 (1.9)
Predominant breastfeeding (%)

1°" month post partum 34979 (83.2) [162]
2" month post partum 32782 (77.8) [114]
3 month post partum 30 228 (71.8) [98]
4™ month post partum 26 600 (63.1) [92]
5™ month post partum 16 495 (39.1) [74]
6™ month post partum 6365 (16.1)
Preterm birth (%) 2320 (5.5)
Primiparous (%) 17 837 (42.2)

* Number of cases in brackets.

1t Mean = SD (all such values).

I Number of cases with missing data at that time point in square brackets (all
such values).

feeding is a more severe risk factor for anxiety and de-
pression than mixed breastfeeding.

In the second block, we tested whether mixed breast-
feeding and bottle-feeding were associated with greater
postpartum symptoms of anxiety and depression than
found prepartum. When we added the baseline score in
this second block, the effect of mixed breastfeeding and
bottle-feeding was reduced to (8 0.04; 95% CI 0.02-0.06)
and (B 0.11; 95%CI 0.09-0.14), respectively (Table 2).
First, this means that adjusting for initial level of anxiety
and depression reduced the difference between the child
feeding groups to about half. Second, it means that the
remaining difference in anxiety and depression could be
attributed to change from 30™ week of gestation to six
months post partum. Third, the non-overlapping confi-
dence intervals means that bottle feeding is a more
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severe risk factor than mixed breastfeeding for change in
anxiety and depression the first six months post partum.

In the third block, we added the two interaction terms
between baseline symptoms of anxiety and depression
and the two forms of infant feeding. There was a positive
interaction effect between bottle-feeding and baseline
symptoms of anxiety and depression on changes in
symptoms of anxiety and depression (i.e. change from
baseline to six months postpartum) (Table 2). This
means that the change in anxiety and depression for
women who bottle feeds increases with 0.04 for each SD
of prepartum anxiety and depression. The interaction ef-
fect was not significant for mixed breastfeeding.

In the fourth block, we added medical adjusting vari-
ables related to events during the postpartum period to
investigate if those other events were the underlying
causes of breastfeeding cessation. While cesarean sec-
tions, plural births, and preterm births were not related
to changes in anxiety and depression, primiparity was
related to a decrease in symptoms of anxiety and depres-
sion and maternal smoking to an increase in symptoms
of anxiety and depression (Table 2). None of the vari-
ables from the three earlier blocks, including the inter-
action terms, were made redundant due to the medical
adjusting variables.

Discussion

Our first finding in this study was that while 15.1% of the
mothers were still fully breastfeeding six months postpar-
tum, 68.8% were giving solid food or formula in addition
to breastfeeding, and 16.1% had stopped breastfeeding en-
tirely. Second, mixed breastfeeding and bottle-feeding
were related to higher levels of anxiety and depression at
six months postpartum. This corresponds to findings from
earlier studies [6-10] [11-13] and earlier findings using the
MoBa cohort [14]. However, this association has also been
inconsistent in other studies [10,28].

We also found that after adjusting for baseline prepar-
tum anxiety and depression, the effect of infant feeding
on postpartum anxiety was reduced by half, but was still
significant. This suggests the conclusions that breast-
feeding is related to a reduction in anxiety and depres-
sion [10,19] in mothers and prepartum anxiety and
depression are related to breastfeeding cessation [10,14]
are both valid. Furthermore, we tested if a high initial
level of anxiety and depression at baseline would acceler-
ate the detrimental effect of mixed breastfeeding or
breastfeeding cessation. Only bottle-feeding (i.e. breast-
feeding cessation) interacted with symptoms of anxiety
and depression at baseline on changes in symptoms of
anxiety and depression. These findings can be explained
as follows: Imagine two women, one with an average
level of anxiety and depression prepartum and one with
a high level of prepartum anxiety and depression.
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Table 2 Linear regression analysis where anxiety/depressiveness 6 months post partum is predicted by infant feeding
(block 1); infant feeding and baseline anxiety/depressiveness (block 2); infant feeding, baseline anxiety/
depressiveness, and interaction terms (block 3); and infant feeding, baseline anxiety/depressiveness, interaction terms,

and medical adjusting variables (block 4)*

Block AdjB  (95% CI) R? p R? change

1 Intercept (predominant breastfeeding) -0.10  (-0.12--007) .005  .000
Mixed breastfeeding 0.08 (0.05-0.11)
Bottle feeding 024 (0.21 - 0.28)

2 Intercept (predominant breastfeeding) -0.05 (-=0.07 --0.03) 315 000
Mixed breastfeeding 0.04 (0.02 - 0.06)
Bottle feeding 0.11 (0.09 - 0.14)
Anxiety/depressiveness 30" week of gestationt 0.56 (0.55-0.57)

3 Intercept (predominant breastfeeding) -0.05 (-=0.07 - -0.03) 316 002
Mixed breastfeeding 0.04 (0.02 - 0.07)
Bottle feeding 0.11 (0.08 -0.14)
Anxiety/depressiveness 30" week of gestationt 0.55 (0.53-0.57)
Anxiety/depressiveness 30™ week of gestation x mixed breastfeeding (interaction term) 0.00 (-=0.02 - 0.02)
Anxiety/depressiveness 30™ week of gestation x bottle feeding (interaction term) 0.04 (0.01 - 0.06)

4 Intercept (predominant breastfeeding) -0.03 (-0.06 - -0.01) 317 000
Mixed breastfeeding 0.04 (002 -0.07)
Bottle feeding 0.10 (0.07 - 0.13)
Anxiety/depressiveness 30" week of gestationt 0.55 (0.53-057)
Anxiety/depressiveness 30™ week of gestation x mixed breastfeeding (interaction term) 0.00 (-=0.02 - 0.02)
Anxiety/depressiveness 30" week of gestation x bottle feeding (interaction term) 0.03 (0.01 - 0.06)
Cesarean section -0.01 (-=0.04 - 0.01)
Primiparous —0.05 (-=0.06 - -0.03)
Plural Birth 0.03 (—0.03 - 0.09)
Preterm birth 0.01 (-=0.03 - 0.04)
Maternal smoking 0.08 (0.05 - 0.10)

* Standardized log-transformed score of SCL-8 (i.e. anxiety/depressiveness) 6 months post partum as dependent variable.

1 Standardized log-transformed score of SCL-8.

Imagine further that they both stop breastfeeding. The
results from block two implicate that both women would
have higher anxiety and depression at six months post-
partum than they had prepartum. The implication from
the finding on the interaction term (block 3) is that the
second woman (high baseline level of anxiety and de-
pression) would have an even larger increase in anxiety
and depression as the first woman (average baseline level
of anxiety and depression). This could be because indivi-
duals with high levels of anxiety and depression are
more vulnerable to stress and are more prone to depres-
sive episodes [22]. The findings from the three earlier
blocks were not made redundant by the medical adjust-
ing variables of cesarean section, primiparity, plural
birth, preterm birth, and maternal smoking.

An important limitation to consider when generalizing
our findings is that other unmeasured events could be
the underlying cause of breastfeeding cessation and,
therefore, the real predictor of changes in symptoms of
anxiety and depression. In a recent study it was found

that women with severe breastfeeding discomfort were
more likely to be depressed. [11] Breastfeeding pain
could therefore be an example of a third variable leading
to both depressive symptoms and breastfeeding cessa-
tion. Furthermore, it was found in the aforementioned
study that breastfeeding protected against depression
when subjected to pain. [11] In the current study we also
found that breastfeeding gave protection against a risk
factor for post partum depression.

Conclusions

We found prenatal symptoms of anxiety and depression
are linked to breastfeeding cessation to the same extent
that breastfeeding cessation is linked to an increase in
symptoms of anxiety and depression six months postpar-
tum. In addition, women who have high levels of pre-
natal anxiety and depression are more prone than others
to an increase in postnatal anxiety and depression after
breastfeeding cessation. The main and interactive effects
combined would for these women be of substantial
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clinical significance. The clinical implications of our
study are that mothers characterized by anxiety and de-
pression may need breastfeeding support and to learn ef-
ficient coping strategies in cases of unintended
breastfeeding cessation. These findings are of import-
ance to health professionals involved in the primary care
of childbearing women. Future studies should investigate
a full range of personality factors and coping strategies
as predictors and moderators of breastfeeding behavior
in an epidemiological sample.
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