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Abstract

Background Poor subjective sleep quality, depressive symptoms and fatigue occur frequently in postpartum.
However, the dynamics of their respective associations from prepartum throughout the maternity period in function
of baby feeding method have not been fully elucidated.

Methods Prospective, longitudinal study using validated questionnaires probing for sleep quality, insomnia,
fatigue and depressive symptoms at 35-37 weeks of gestation and at 2, 8 and 12 weeks postpartum in the obstetric
departments of two Flemish hospitals. Somersd ordinal correlation was used for correlations between the results of
questionnaires (ratio variables) and the feeding method variable (an ordinal variable); T tests (normal data) or Mann
Whitney (non normal data) tests for equality of means; ordinal regression (‘Proportional odds model’) to investigate
the predictive value of parameters at one moment on the feeding method choice at a later moment; logistic
regression to investigate the predictive value of parameters on later change of feeding method.

Results 188 women indicating a choice for either bottle or breastfeeding in prepartum (27-35 weeks' gestation)
were included. Higher fatigue assessed through the Fatigue Severity Scale within late pregnancy was moderately
associated with primary bottle feeding choice. Fatigue decreased at early and late postpartum in bottle feeding
(-0.38+1.04;p=.110and —0.31+£1.01; p=.642 respectively), but remained unchanged from late pregnancy through
early and late postpartum in breastfeeding (0.04+1.21; p=.110 and —0.27 £ 0.96; p= 642 respectively), resulting in
similar fatigue in both feeding methods in early through late postpartum. There were no differences in sleep quality
or insomnia symptoms at all time points. Presence of postpartum depressive symptoms were associated with early
switching to bottle feeding (Somers'd correlation 0.11 (p=.021).

Conclusions Fatigue and depressive symptoms are inversely associated with breastfeeding initiation or maintenance
and influence feeding method dynamics.
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Background

For several decades Western women rank fatigue in the
top 5 postpartum health concerns [1]. The first six weeks
postpartum represent the most vulnerable period. Dif-
ferent contributing factors include decreased total sleep
time, less support by family and friends, increase in
depressive symptoms, difficult children, postpartum
blood loss, caesarean section and breastfeeding [2]. Sur-
prisingly, in a recent systematic review only three stud-
ies could be identified exploring the relationship between
infant feeding and maternal sleep patterns, requiring fur-
ther analysis of this interaction [3].

Postpartum women report less sleep in the first weeks
after delivery as compared to the gestational period
[4], partly due to nighttime feeding and/or baby care as
well as irregular baby sleep patterns [5]. Several studies
report decreased total sleep time, sleep efficiency and
increased wake after sleep onset [6—11]. Disturbed and/
or low quality nighttime rest can lead to mother fatigue,
inducing an increased risk of depressive symptoms and
postpartum depression (PPD) [4, 12]. Strategies to avoid
fatigue hence seem indicated [13].

In general, women have a higher risk for developing
mood disorders, with a postpartum peak and a more
than two-fold risk of needing mental health care during
the first 3 months after delivery as compared to a year
later [14]. Seemingly obvious underlying causes such as
parity, civil state, relationship satisfaction and a previous
history of depressive disorder have not shown significant
relationships with the occurrence of PPD. Sleep distur-
bances however did impact significantly [15].

Breastfeeding is promoted in many health campaigns,
as it is associated with significant reductions in child
morbidity and mortality [16]. Hence, the World Health
Organization aims at increasing the rate of exclusive
breastfeeding for the first 6 months up to at least 50% by
2025 [17]. This is counteracted by a prevailing opinion
that breastfeeding causes decreased sleep and/or sleep
fragmentation, resulting in higher levels of fatigue and
depressive feelings, leading to breastfeeding cessation
[18, 19]. Health care workers experience a seeming con-
flict between promotion of breastfeeding and reduction
of postpartum fatigue [20]. However, studies on effects of
breast- versus bottle feeding on postpartum fatigue have
been inconclusive [19].

In an earlier cross-sectional study on postpartum sub-
jective sleep and fatigue, breastfeeding was associated
with a worsening of sleep efficiency, compensated by a
better sleep quality, and hence resulted in a similar global
fatigue [21]. There were methodological limitations due
to the cross-sectional design with a single postpartum
time point studied.

We aimed at comparing subjective sleep quality,
depressive symptoms and fatigue and their respective
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associations, from prepartum to early versus late post-
partum in bottle versus breastfeeding mothers.

Methods

Design and setting of the study

Prospective longitudinal study in the obstetric depart-
ments of two Flemish hospitals, including four assess-
ment points: time 0 (T0) between 35 and 37 weeks of
gestation; time 1 (T1) in early postpartum, namely at 2
weeks after delivery; time 2 (T2) in late, i.e. at 8 weeks
and time 3 (T3) at 6 months postpartum.

Aims of the study
To investigate (formulated as research questions):

1. whether TO parameters have predictive value for
choice of feeding method on T1.

2. whether the feeding method is associated with the
evolution between TO and T1 of each individual
subjective physical condition parameter.

3. whether the feeding method is associated with each
individual physical condition parameter on T1.

4. which T1 parameters predict a switch from breast-
or mixed to either mixed or mere bottle feeding at
T2.

5. the evolution of subjective physical condition
parameters after T1 in the 3 feeding method groups.

Participants
Participants were recruited between 27 and 35 weeks of
singleton pregnancy within regular consultations in the
obstetric departments of two different hospitals between
1.1.2017 and 1.8.2019. Researchers were regularly present
to recruit participants and obtain informed consent.
Women who indicated that they would exclusively
choose for either breast- or bottle feeding were eligible
for being recruited for the study. They needed to be at
least 18 years old and fluent in Dutch as mother tongue.
Mothers were excluded if their infant remained hospi-
talized in the neonatal intensive care unit. After recruit-
ment the choice of mixed, breast- or bottle feeding was
allowed. Subjects preferring mixed feeding were included
as a third group in order to assess the dynamics of feed-
ing method.

Data collection tools

Sociodemographic data and maternal and infant-related
factors with possible influence on sleep and/or fatigue
(organic conditions in the infant, pre-existing chronic
fatigue syndrome or psychiatric disorders and use of psy-
chotropic drugs) were collected using a study-specific
self-administered questionnaire. Validated question-
naires at the different time points included the Pittsburgh
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Sleep Quality Index (PSQI) [22], the Insomnia Severity
Index (ISI) [23], the Fatigue Severity Scale (FSS) [24] and
the Center for Epidemiologic Studies Depression Scale
(CES-D) [25, 26], probing the dimensions of sleep quality,
insomnia, fatigue and depressive symptoms, respectively.
These questionnaires were offered online, with the possi-
bility of a paper backup. If needed, appropriate reminders
were sent.

Statistical analyses

Similar to a previous study using the PSQI [4], to detect
a standard effect size of 0.61 with a t-test comparing
means, a total of at least 44 participants was required for
equally-sized feeding groups, as identified after power
calculation («=0.05, p=0.20, standardized effect size
Cohen’s d=0.61). For two groups with a different number
of participants in each feeding group, the harmonic mean
of the two numbers: N'= (2*N,*Ng)/( Ny+ Ni) gives
the equivalent number of participants in equally-sized
groups and serves as a basis for power calculations.

Descriptive statistics were calculated by using means
and standard deviations for continuous variables and fre-
quencies for categorical variables. For the first question,
we used Somers'd ordinal correlations and ordinal regres-
sions (‘cumulative’ or ‘proportional’ odds model) with the
feeding method variable on T1 as dependent variable.
The test of parallel lines assessed whether the relation-
ships between the independent variables and the logits
were the same for all the logits.

For the second question, involving bivariate relations
between evolution of physical conditions with the feed-
ing method, Somers'd ordinal correlations were used. To
compare the means of the breastfeeding and the bottle
feeding group, t-tests (in the cases where the two samples
were normally distributed according to the Shapiro Wilk
test of normality) and Mann Whitney tests (in the other
cases) were used.

The third and the fifth question, equally involving
bivariate relations between physical conditions and the
feeding method, were similarly handled with Somersd
ordinal correlations, t-tests and Mann Whitney tests.

The fourth question resembles the first question and
was handled with Somers'd ordinal correlations and
logistic regression (the change of feeding method vari-
able as a dependent variable).

All analyses were two-tailed, with the level of signifi-
cance at p<.05.

Potential biases were addressed by performing analyses
both on the per protocol samples of women remaining
on the initial feeding method with additional analysis of
the switchers on the one hand, as well as on the effec-
tive sample with the actual specific feeding method at the
different time points. The cases with missing data were
omitted (“complete case analyses/listwise deletion”).
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Results

Dynamics of feeding subgroup composition

Out of 163 recruited subjects, 85% still participated at
T2 vs. 73% at T3. Feeding choice dynamics, including
mixed feeding and method switching, from early to late
postpartum, is represented in a flow chart (Fig. 1). The
harmonic means at each time point of follow up is given
in Table 1. The predefined criteria for participation rates
were met at T1 and at T2, but not at T3.

Demographics

Breastfeeding participants had significantly higher
employment rates than bottle or mixed feeding subjects.
They had more often anemia and their mean total sleep
time before pregnancy was significantly lower than that
of the other two groups. For all other characteristics,
there were no significant differences between the three
groups. Full socio-demographic characteristics and fac-
tors potentially influencing sleep and/or fatigue are
shown in Appendix 1 (provided as online supplement).

Longitudinal assessment of sleep, insomnia, fatigue and
depression

The research questions were addressed using the descrip-
tive longitudinal data reported in Table 2.

Initial choice of feeding method

Concerning the first research question, fatigue on TO has
predictive value for the feeding method choice on T1
(Somersd correlations in Appendix 1 and Table 2, t-tests
in Table 2 and ordinal regression in Table 3). The predic-
tor variable is significant (p=.02) explaining 2% of the
total variance. Other variables on TO could not contrib-
ute significantly to the prediction of the feeding method.
In particular mother’s age showed no correlation with
initial feeding method.

In relation to the second research question, the feeding
method was correlated (Somers’ d correlation=-0.18,
p=.049) with the evolution of fatigue (Table 2, variable
FSS1 — FSS0) between TO and T1. A t-test showed sig-
nificantly (p=.041) more improvement in fatigue in the
bottle feeding as compared to the breastfeeding group.

No significant difference between the 3 feeding groups
was found (Somers’d correlations and t-tests) for the evo-
lution of the other subjective physical condition param-
eters (Table 2, the variables PSQI1 — PSQIO, ISI1 - ISIO,
CESD1 - CESDO).

In relation to the third research question, no significant
difference between the three groups was found (Somers'd
correlations and t-tests) for the subjective physical condi-
tion parameters on T1 (Table 2, the variables PSQI1, ISI1,
FSS1, CESD1).
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Fig. 1 Flowchart of dynamics of choice of feeding method. Reasons for non-participation at each stage were not probed.; T1: early postpartum (2 weeks
after delivery); T2: late postpartum (8 weeks after delivery); T3: 6 months postpartum

Switch of feeding method

Only depression on T1 seems to influence mothers giv-
ing breastfeeding or mixed feeding on T1 to change their
feeding method in the subsequent period (Appendix 2
in online supplement, summarizing statistical results in

relation to the fourth research question and revealing
the same pattern with Somers'd correlations and logistic
regression). The predictor variable CESD1 explains 7.5%
of the variance (p=.002). No other variable on T1 could
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Table 1 Overview of the assessment time points and respective harmonic means

Total Exclusively breastfeeding Mixed, breast- and Exclusively bottle Har-
bottle feeding feeding monic
mean*

TO: Prenatal period 188

(35-37 weeks of gestation)

T1: early postpartum 163 102 (63%) 28 (17%) 33 (20%) 50

(2 weeks after delivery)

T2: late postpartum 138 76 (55%) 20 (14%) 42 (30%) 54

(8 weeks after delivery)

T3: late postpartum 119 25 (21%) 16 (13%) 78 (65%) 38

(6 months after delivery)

*required minimum of the power calculation: 44

contribute significantly to the prediction of the change of
feeding method on T2.

Evolution of subjective physical condition parameters

The statistical results in connection with the fifth ques-
tion, examining the evolution of the subjective physi-
cal condition parameters after T1 in the three feeding
groups, are again shown in Table 3, in the second and
third part of the table. The evolution of FSS (variable
FSS3 — FSS2) between T2 and T3 was significantly dif-
ferent between the breast- and the bottle feeding groups
(p=.000), as the bottle feeding group showed more
improvement in fatigue than the breastfeeding group.

The evolution of fatigue is illustrated in Figs. 2 and 3
indicating a difference between the bottle and breastfeed-
ing group. The bottle feeding group has more fatigue on
TO, and descends to the same level as the other group on
T1.

Mothers who continue with the same feeding method
on T2 show the same descent in fatigue in both groups
(Fig. 3). In contrast, Fig. 2 shows more fatigue on T2 in
the bottle feeding group: some breastfeeding mothers
on T1 change their feeding method and the tiredness
of these now bottle feeding mothers on T2 explains the
difference between the two figures. On T3, there is no
residual difference in fatigue between the two groups.
Descriptive data at TO, T1 and T2 of mothers who did
not change versus those changing their feeding method
at T2 respectively are reported in Appendix 3 and 4
(online supplement).

Discussion

Main findings

In this non-randomized, prospective, longitudinal study,
a higher level of late pregnancy fatigue was moderately
associated with a primary choice for bottle feeding. No
significant difference in fatigue appeared between breast-
and bottle feeding in both early and later postpartum.
Fatigue decreased at early and late postpartum in bot-
tle feeding, remaining unchanged from late pregnancy
through early and late postpartum in breastfeeding. Sleep

quality or insomnia symptoms were similar at all time
points. Depressive symptoms in postpartum were associ-
ated with switching to bottle feeding.

The longitudinal approach, including scores in late
pregnancy, revealed that late pregnancy fatigue was asso-
ciated with a choice for bottle feeding. This late preg-
nancy fatigue only explained a minor part of the variance
in feeding method decision. Subsequently, there was a
continued improvement in fatigue in bottle feeding in
early and late postpartum, in the order of -0.43 in FSS,
similar to clinically relevant changes reported in other
populations [27-30]. Fatigue remained unchanged in
breastfeeding. Hence, there was no residual difference in
fatigue between both feeding methods in early postpar-
tum, as the trends converged.

Interpretation
Fatigue is commonly experienced in postpartum, particu-
larly in primiparae [31]. There is a general perception that
fatigue is more likely linked to breastfeeding. However,
perceived fatigue scores at three time points (2—4 days,
6 and 12 weeks postpartum) were not significantly differ-
ent for all feeding methods [19], in line with the cross-
sectional analysis of consecutive postpartum time points
in the present study. However, the dynamics of feeding
choice in late pregnancy seem to play an underestimated
role. In the present study the choice for bottle feeding
in the more fatigued women at T1 and the subsequent
switch from breast- to bottle feeding between early and
late postpartum due to depressive symptoms should be
viewed as real life phenomena influencing group compo-
sition. Due to these presumed selective processes, cross-
sectional studies may fail to reveal real differences.
Fatigue may also be related with insomnia and depres-
sion. Increased rumination and insomnia are common
in pregnancy and are associated with depression and
suicidal ideation [32]. In the present study, depressive
symptoms or insomnia, although frequent in late preg-
nancy, did not influence the initial choice of feeding
method. However, depressive symptoms at early post-
partum were associated with an earlier switch to bottle
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Table 2 Descriptives of PSQ, IS, FSS, CESD on the 4 time points and their evolution between two moments

Total sample

Breastfeeding

Mixed feeding

Bottle feeding  Correl.”®) with C1 P value of test '’ of equal

atT1(C1=0) atT1(C1=1) atT1(C1=2) (P value) means between breast-
N=163 N=102 N=28 N=33 and bottle feeding
PSQIO: mean + SD 6.97 +3.06 6.72+293 736+ 298 742 +352 0.06 (0.223) 0.341
PSQIT: mean + SD 7.56 +3.02 744 +287 7.96 + 3.06 758 +345 0.02 (0.734) 0.832
PSQIT - PSQIO: mean + SD 0.59+3.90 0.73+3.37 061 +391 0.15+5.30 -0.01 (0.845) 0.721
ISI0: mean + SD 8.73+441 834 +437 9.18 +4.37 9.55+4.58 0.08 (0.101) 0.142
ISIT: mean + SD 840 +4.88 8.29+5.03 8.96 +4.80 827 +458 0.02 (661) 0.854
ISIT - 1SI0: mean + SD -033£559 -0.05 £5.86 -0.21£4.17 -1.27 £581 -0.03 (0.501) 0421
FSS0: mean + SD 3.76+1.17 3.60%1.15 3.88+1.21 415+ 1.11 0.11%(0.023) 0.022*
FSS1: mean + SD 371+1.19 366+ 1.19 389+ 1.24 372+1.16 0.02 (0.624) 0.804
FSS1-FSS0: mean + SD -0.04+1.19 0.07+1.21 0.01 +1.21 -0.43 +1.06 -0.18%(0.049) 0.041*
CESDO: mean + SD 1837+£518 17.82+487 20.14 £ 540 18.55 571 0.05(0.272) 0.753
CESD1: mean + SD 1899 +£695 1834+6.98 2100+ 747 19.30+£6.19 0.07 (0.163) 0412
CESD1 - CESDO:mean +£SD  0.63+6.77 0.52+6.90 0.86+8.10 076 +£5.12 0.01 (0.894) 0.862
Total sample Breastfeeding Mixed feeding Bottle feeding Correl.(*) with P value of test (1) of equal
atT2 (C2=0) atT2(C2=1) atT2(C2=2) C2 (P value) means between breast-
N=142 N=77 N=21 N =44 and bottle feeding
PSQI2: mean + SD 6.39 +£3.22 6.32 349 6.67 £2.50 6.36+3.10 0.02 (0.794) 0951
PSQI2 - PSQIT: mean + SD -1.30+£3.08 -0.94 £2091 -148 £3.04 -1.84+£337 -0.10(0.164) 0.121
ISI2: mean + SD 7.22+507 6.96 + 536 7.00+3.76 779+513 0.07 (0.334) 0.344
ISI2 - ISIT: mean + SD -1.17£4.23 -0.99 +£4.54 -1.19+£3.86 -149+ 387 -0.04 (0.601) 0.542
FSS2: mean + SD 351+1.32 333+1.35 3.56 +1.06 378+ 1.34 0.12 (0.084) 0.083
FSS2 - FSS1:mean + SD -025+1.01  -027+096 -037+£1.18 -0.15+1.03 0.01(0.874) 0.742
CESD2: mean + SD 1848 £800 17.74+746 1748 £547 20.28 £ 9.66 0.08 (0.271) 0.211
CESD2-CESD1:mean+SD  -0.18+746  -032+6.95 -248 £7.61 0.02+821 -0.05 (0.462) 0.604
Total sample Breastfeeding Mixed feeding Bottle feeding Correl.(*) with P value of test (1) of equal
atT3 (C3=0) atT3(C3=1) atT3(C3=2) C3 (P value) means between breast-
N=119 N= 25 N=16 N=78 and bottle feeding
PSQI3: mean + SD 546+ 3.15 568+ 2.85 456 +237 547 +294 -0.02 (0.761) 0481
PSQI3 - PSQI2: mean + SD -0.76 £3.23 -0.24 £355 013+225 -1.19+£2091 -0.12 (0.094) 0.212
ISI3: mean + SD 691 +£504 7.16+4.55 5.88 +4.49 7.18+4.78 -0.01 (0.874) 0.594
ISI3 - ISI2: mean + SD 0.03+443 1.00+5.03 1.69+3.11 -0.59 441 -0.16¥(0.032) 0.131
FSS3:mean + SD 337+1.30 354+143 315+1.52 336124 -0.01 (0.861) 0.602
FFS3 - FFS2: mean + SD -0.10+1.07 0.32+1.07 0.39+0.74 -0.34 +1.07 -0.235(0.000) 0.009
CESD3: mean + SD 1763+£729 17.04+6.26 15.94 +4.89 17.60 £ 6.58 0.04 (0.621) 0.931
CESD3-CESD2: mean+SD  -023+6.76  -008+4.72 044 +527 -091 £ 621 -0.05 (0.504) 0.584

) Somers’ d ordinal correlation

1) T test (in the cases where the two samples are normally distributed according to the Shapiro-Wilk test of normality) or Mann Whitney test (in the other cases)

Measurement moments: TO, 35-37 weeks pregnancy; T1, 2 weeks postpartum; T2, 8 weeks postpartum; T3, 6 months postpartum. PSQIO, PSQI1, PSQI2, PSQI3: PSQlI

on moments TO respectively T1, T2, T3 and similarly for ISI, FSS, CESD

Ciis a variable indicating if the mother is breastfeeding, bottle feeding or giving mixed feeding on time point Ti

$p<.058§p<.01
SD: Standard deviation

feeding. In several studies, pregnancy associated depres-
sion predicted shorter breastfeeding duration but not
intention or initiation [33]. In a Brazilian cross-sectional
study [34], PPD reduced exclusive breastfeeding. In a
large Australian prospective study in primiparae, women
reporting depressive symptoms at 3 months postpar-
tum had significantly lower rates of breastfeeding at 6
months postpartum (49% vs. 61%) [35]. Early postnatal
depressive symptoms appear a significant driver in deci-
sions to cease breastfeeding. However, in a Norwegian

prospective study, depressive symptoms during the last
trimester, or at 4 and 6 months postpartum, did not
impact on breastfeeding behaviour at any of the postpar-
tum time points [36]. Comparison with the present study
may be hampered by methodological issues, mainly due
to additional recruitment at different time points in the
postpartum period instead of relying on a strictly pro-
spective protocol.

Sleep quality, insomnia severity and frequency of
depressive symptoms were not significantly different at
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Table 3 Ordinal regression (‘Proportional odds model’) with the feeding method variable C1 on measurement moment T1 (two weeks
postpartum) as the dependent variable, and parameters on measurement TO (35 weeks pregnancy) as independent variables
Estimate B (Standard Error) Wald df Sig 95% Confidence Interval for B

Coefficients of predictor variables

Lower Bound Upper Bound
FSS on TO (values from finel regression) 0.33*(0.14) 5.70 1 0.02 0.06 0.61
Employment rate -0.01 (0.01) 1.89 1 0.17 -0.02 0.00
Mean number of sleep hours before pregnancy 0.24(0.18) 1.71 1 0.19 -0.12 0.60

** p<0,01, *p<0,05
Notes:
1.C1 =0, breastfeeding; C1 = 1, mixed feeding; C1 = 2, bottle feeding

2. The test of parallel lines indicated that the assumption of ordinal regression, namely that the relationships between the independent variables and the logits are
the same for all the logits, is plausible (sig.=0.74)

3. With FSS on TO already in the model, no other variables on TO did have a significant contribution to the explaining of C1. The results are shown for the variables
employment rate and mean number of sleep hours before pregnancy when FSS on TO is in the model. The values of FSS on TO are from the final regression, without

any other variables in the model

4, Other results from the final model: Pseudo R-square = 0.02 (Mc Fadden, R’L); 0.04 (Cox and Snell); 0.04 (Nagelkerke)

Model fit: Chi-square = 5.94 (df = 1), Sig = 0.02
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Fig. 2 Evolution of fatigue from TO to T3 for the breastfeeding and bottle feeding groups. Fatigue Severity Scale (FSS); values are mean + standard error

baseline and did not diverge in early or in late postpar-
tum. Yet, the incidence of clinical insomnia and poor
subjective sleep quality is high in both groups, as pointed
out by Kalmbach et al. [32].

In two different cross-sectional studies subjective
sleep quality and fatigue were compared in a time frame
between 4 and 14 or 16 weeks postpartum respectively
[21, 37] using global PSQI and the CIS as a measure of
daytime functioning. In both studies global PSQI (but
not PSQI components) and fatigue were similar. There
was a significant positive correlation between total sleep
quality and fatigue levels. Postpartum sleep changes and
fatigue may have a similar association with mood distur-
bances, regardless of the feeding method. In Dgrheim
et al. postnatal women with depressive symptoms
reported poorer subjective sleep with significantly higher
PSQI scores 2 months after delivery as compared with
non-depressed women [4]. The empirical, reasonable

assumption that sleep disturbance during the perinatal
period is significantly associated with an increased risk
of depression [12] could not be substantiated in the pres-
ent study. This longitudinal study highlights that fatigue
in late pregnancy and depressive symptoms in early post-
partum need to be taken into consideration, as they could
have been partial drivers for initial choice for and switch
to bottle feeding, possibly leading to subsequent fatigue
improvement.

From this study it becomes clear that awareness for
fatigue and depressive symptoms during pregnancy is
important. In order to conserve the multiple recognized
advantages of breastfeeding, it should be advocated to
screen systematically at different time points throughout
late pregnancy and postpartum for daytime function-
ing, fatigue, depressive symptoms and sleep quality and
to act preemptively. Future mothers should be warned
of the potential for postpartum fatigue and encouraged
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to organize means for assistance through this poten-
tially difficult period [19]. Timely targeted interventions
such as cognitive-behavioral therapy for insomnia can
reduce depressive symptoms, increase the level of activ-
ity and motivation and significantly improve subjective
sleep parameters and daytime fatigue, both physically
and mentally [38]. While the impact on feeding method
was not reported, a systematic review including 15 stud-
ies has shown that non-pharmacological sleep interven-
tions may improve subjective maternal sleep quality [39].
Education on the misperception of breastfeeding contrib-
uting to fatigue in itself may avoid premature discontinu-
ation [20].

Strengths and limitations

The longitudinal design of the present study overcomes
the limitations of cross-sectional investigations compar-
ing bottle and breastfeeding at a single time point. In
difference to a randomized controlled trial, this real life
and hence generalizable study considered the complex
dynamics of switching from breast- to either bottle or
mixed feeding. The high participation rate in early post-
partum reflects participant motivation but could not be
achieved in late postpartum. The lack of data on parity
is an obvious limitation. Future research should include
larger sample sizes and be more continuous throughout
both pre- and postpartum, including day to day diary
parameters assessing intra- and inter-individual variabil-
ity. Other demographic characteristics of likely relevance,
such as maintaining work in late pregnancy and timing of
return to work, should be included.

Conclusions

This cohort study demonstrated the role of fatigue in
late pregnancy towards a primary choice of bottle feed-
ing and of depressive symptoms in early postpartum in
switching away from the initial choice for breastfeeding.
Enhanced screening for fatigue and depressive symptoms
may hence be warranted when aiming at high levels of
breastfeeding, and should be integrated in the practice of
health care workers involved as well as into the education
of women.
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