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Inconsistent conclusions from infant sleep and feeding studies may influence parents feeding-related decisions.
Exclusively breastfed infants (<6 months-of-age) had a greater number of night wakings, but most studies reported
no difference in night-time and 24 h sleep duration compared to formula-fed infants. However, after 6 months-of-
age, most studies reported breastfed infants to sleep less in the night-time and over 24 h compared to formula-fed
infants. Furthermore, studies reported no association between the timing of introduction to complementary foods

and infant sleep duration (<12 months-of-age).

infant sleep feeding mode complementary feeding sleep duration night wakings

night-time sleep

| 1. Introduction

Feeding type and sleep patterns are dynamic processes throughout the first year of life and have significant effects
on health and development [I2l, The World Health Organization (WHO) recommends exclusive breastfeeding for
the first completed six months of life, with the introduction of complementary foods after six months-of-age 2.
Breastfeeding provides short- and long-term benefits to both infants and mothers, including protection against
acute and chronic disorders among infants and as they grow older B4, Sleep during the first year of life is
especially important due to the rapid changes that occur in the consolidation of sleep/wake patterns R8I, The
guantity and quality of an infant’s sleep are associated with cognitive function such as the development of memory
and language & and the ability to learn B9, |n addition, insufficient sleep and sleep problems have been
associated with later obesity X and behavioral issues such as tantrums and other behavioral management
problems 2. Frequent and extended night wakings, one of the most common infant-sleep-related problems, has
also been shown to affect infant health and development L3I24Il15] Therefore, sufficient sleep during infancy is a
priority [ and is often one of the main issues reported by new parents, with frequent parental night wakings shown
to affect parent mood and function [L3I14I151116] An estimated 20-30% of children experience sleep problems during
the first three years of life according to a cross-sectional study conducted in New Zealand and Australia, with one-

third of parents reporting their infants as having a sleep problem 171,

A number of studies have examined the relationship between sleep and feeding among infants. The timing of
introduction to complementary foods has been associated with infant sleep patterns, with breastfeeding reportedly
playing a role in increasing sleep disturbances LAML8ILIN20121] \yhile other studies have not found such significance

(22123] The potential association between type of milk feeding or the timing of introduction to complementary foods
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and sleep may drive parental beliefs that early introduction to complementary foods or changes to the type of milk
feeding, contrary to current recommendations &, may improve their infants’ sleep patterns 1224 The |ack of
consistency of the available evidence could be a source of confusion for parents, thereby affecting feeding-related

decisions during the first year of life.

| 2. Current Studies
2.1. Type of Milk Feeding and Infant Sleep

21 studies reported on type of milk feeding in relation to infant sleep patterns as shown in table 1. The type of milk
feeding was reported prospectively by parents or caregivers through questionnaires [LZ[191[23][25][26][27][28]
interviews 2289 feeding logs [B1B2I33] and by maternal self-report [B4I331S6I371[S8I39] except for one study 49, that
assessed type of milk feeding retrospectively through a questionnaire. Two studies #4142l did not specify their
assessment methods.

Table 1. Type of milk feeding among infants aged < 6 months, >6 months, and 0-12 months in relation to sleep
variables including 24 h sleep duration, total night-time sleep, night-waking frequency, duration of night wakings,

longest sleep period, and sleep onset latency.

24 h Sleep Duration

0-12
< > .
Author, Infant Age at 6 Months 6 Months Months . Quality
Year Assessment/Assessment EBE vs FF BE vs. FE Statistics Rating 2
Frequency 1 BFvs.FF! BFvs. FF1 1
BF vs. FF
mean = SE
Berger et 12(223 .
al., 2017 16 weeks D t-test 6
132] 0.51 vs.
11.43
0.53,p=
0.047
BF vs. FF
mean = SD
Butte et (h)
al., 1992 17 weeks 13.2+2.3 rrest 5
[41] Vs 13.3 & Regression
0.9,p>
0.05
Figueiredo 2, 13, 26 weeks EBF vs. BF vs. FF Multivariate 5
etal., FF mean + SD Analyses of
2017 mean + (h) Chi
28] SD (h) 2 weeks MANCOVA
2 weeks 12.18 + £
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24 h Sleep Duration
Author, Infant Age at <6 Months >6 Months M(:)_n]if\s . Quality
Year Assessment/Assessment EBE vs FF BE vs. FF Statistics Rating >
Frequency 1 BF vs. FF! BF vs. FF1 1
13.43 3.02 vs.
2.34 vs. 12.29
12.29 + 2.27,p>
227, p> 0.05
0.05 13 weeks
13 weeks 12.41 +
13.05 + 2.21vs.
1.87 vs. 12.87
12.87 + 2.44,p >
2.44,p > 0.05
0.05 26 weeks
26 weeks 12.73 +
12.37 1.48 vs.
1.76 vs. 12.79 £
12.79 + 1.05, p >
1.05,p > 0.05
0.05
BF vs. FF
Klal%fé 4-10 K -:—:())tta ;:L?)e(:? Correlation 4
A —Howeeks with ANOVA
feeding, p >
0.05
EBF vs.
FF
mean +
Lee et al., SD (min) .
2000 2-17 weeks 902.4 + Unpaired t- 4
29 119.1 vs. test
854.8 +
130.7,p <
0.01
BF vs. FF
mean £ SD
Quillin et (h)
al., 2004 4 weeks 13.1+1.4 t-test 4
8] vs. 14.4 +
1.1,p=
0.006
Tikotzky 26 weeks EBF vs. Spearman 6
etal., FF rho
2011 No assoc. correlations
=9 between

3/19

https://encyclopedia.pub/entry/18012



Feeding and Infant Sleep | Encyclopedia.pub

24 h Sleep Duration

0-12
< > .
Author, Infant Age at 6 Months 6 Months Months . Quality
Year Assessment/Assessment EBE vs FF BE vs. FF Statistics Rating 2
Frequency 1 BFvs. FF! BF vs. FF1 T
total sleep
and EBF (r
=0.15,p>
0.05)
BF +/-food . oF 7~
food vs. FF
vs. FF +/-
+/- food
food L
L Bivariate
Bivariate 52 weeks [
26 weeks 3 _
=0.05 =002
o (95%Cl: o
(95%Cl: Bivariate
Nevarez -0.17to S
ot al -0.14 to 0.20), p > Multivariate
- 26, 52 weeks 0.24), p > <2, b linear 5
2010 0.05 .
[23] 0.05 Multivariate regression
Multivariate °
52 weeks
26 weeks 3 .
isp=
=-0.15 017
o - .
(95%Cl: (95%Cl:
-0.37 to
-0.37 to
0.07), p >
0.05 0.03), p >
' 0.05
BF +/-
food vs. FF
+/- food
24 h sleep
Heinig et at 39
al., 1993 39 weeks weeks t-test 4
42) greater in
FF
compared
to BF grps,
p <0.05
BF +/-
food vs. FF
+/- food
Morgan et mean + SE
al., 2004 39 weeks 4 (h) ANCOVA 7 5
=9 11.2+0.1
vs. 11.4 +
0.6,p=
0.01°
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24 h Sleep Duration
Author, Infant Age at <6 Months >6 Months M?)_n]iﬁs | Quality
Year Assessment/Assessment EBE vs FF BE vs. FF Statistics Rating 2
Frequency 1 BFvs. FF! BF vs. FF1 1
BF +/-
food vs.
FF +/-
food
Huang et BF 2.1% Multilevel
al., 2016 0-34 weeks lower (30 mixed 4
(36] min less) models
24 h
sleep %
than FF, p
= 0.0009
Total Night-Time Sleep
<6 Months >6 Months 0-12 )
Author. Infant Age at Months o Qua_llty
Year ’ Assessment/Assessment Statistics Ratzlng
Frequency EBF vs. BE vs. FE 1 BF vs. FF BF vs.
FF1 : g FF1
BF vs. FF
mean = SE
Berger et (h)
al., 2017 16 weeks 9.50 +0.38 t-test 6
=2 vs.7.33 ¢
0.39,p <
0.0001
BF vs. FF
mean = SD
Butte et (h)
al., 1992 17 weeks 82+16 rest 5
[41] vs. 9.0 + Regression
14,p<
0.04
Figueiredo 2, 13, 26 weeks EBF vs. BF vs. FF Multivariate 5
etal., FF mean + SD Analyses of
2017 mean + (h) Chi
28] SD (h) 2 weeks MANCOVA
2weeks  6.77 +1.55 3
7.08 = VS. 6.34 +
1.33 vs. 1.21,p>
6.34 + 0.05
1.21,p> 13 weeks
0.05 8.12+1.22
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24 h Sleep Duration

Author, Infant Age at <6 Months >6 Months M(:)_n]if\s . Quality
Year Assessment/Assessment EBE vs FF BE vs. FF Statistics Rating >
Frequency 1 BFvs. FF! BF vs. FF1 1
13 weeks vs. 8.27 +
8.06 1.35p>
1.30 vs. 0.05
8.27 + 26 weeks
135 p> 893+1.21
0.05 vs. 8.29 +
26 weeks 1.07,p >
8.29 + 0.05
1.36 vs.
8.29 +
1.07,p >
0.05
BF vs. FF
Klaley et K durz;l\\tlil—Ji not Correlation
a "[22_6(])12 A-10weeks assoc. with ANOVA 4
feeding, p >
0.05
BF vs. FF
BF infants
Quillin et sIept less at ANOVA-
al., 1997 4 weeks night than two-way
34] FF infants. analysis of
F(1,39) = variance
4.925,p <
0.05
BF vs. FF
Quillin et mea”hi Sb
al., 2004 4 weeks () t-test 4
[35] 6.4 +1.0 vs.
6.4+0.8,p
> 0.05
Rudzik et 4,6,8,10,12,14,16, 18 EBF vs. t-test 3
al., 2018 weeks FF
=8l Actigraph
report
No
difference
between
grps for
NTS at 2,
6, 8, 10,
12, 14, 16,
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24 h Sleep Duration

Author,

Infant Age at
Year Assessment/Assessment

<6 Months

0-12
>6 Months Months

Statistics 1 Quality

: 2
Frequency EBFVSFF peyvs. FF? BFvs. Fr1 BFVS-FF Rating
18 weeks,
p>0.05
EBF vs.
Yoshida et STIEF(G h Multiple
al., 2015 13, 17 weeks o linear 5
[33] criterion): regression
33% vs.
67%
BF +/-
BF +/- food food vs. FF
vs. FF +/- +/- food
food BF infants
BF infants less likely
less likely to STN at
to STN at 52 weeks
226 weeks x? =
) (x° =26.67, 34.96, p <
Rl p<0.0001)  0.0001) .
G 26, 52 weeks using 6 h using 6 h il 4
2018 ' L L squared
[40] criterion criterion
BF infants BF infants
less likely less likely
to STN at 6 to STN at
months (x> 12 months
=31.19, p %=
< 0.0001) 25.24,p <
using 8 h 0.0001)
criterion using 8 h
criterion
BF +/-
food vs. FF
+/-food
DelLeon et BF -ve Pearson’s
al., 2007 39 weeks correlated correlation 4
23] with total coefficient
NTS (r =
-0.42,p <
0.01)
Huang et 0-34 weeks BF +/- Multilevel 4
al., 2016 food vs. mixed
=6 FF +/- models
food
No assoc.
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24 h Sleep Duration

0-12
Infant Age at <6 Months >6 Months .
A$Ll;?r, Assessment/Assessment EBE vs EF Bl\llzlovnsth:F Statistics ! F?:tﬁ:gyz
Frequency 1 BFvs. FF! BF vs. FF1 T

between
NTS %, p
> 0.05

BF +/-
food vs.
FF +/-

food
Mindell et

mean
al., 2012 13-52 weeks 4 SD(h)  MANCOVA 6
a7

10.70 =
1.03 vs.
10.30 =
131, p=
0.146

Night-Waking Frequency

<6 Months >6 Months 0-12 )
Author Infant Age at Months Quality
Year ’ Assessment/Assessment Statistics 1 Rating
Frequency EBFvs. . -1 BFVS.FF BF vs. z
FF? : e FF?
BF vs. FF
N
Berger et differgnce
al., 2017 16 weeks . t-test 6
[32] in no. of
NW, p >
0.05
BF vs. FF
mean = SD
Butte et (no.)
al., 1992 17 weeks 29+18 rtest 5
[41] Vs 2.7+ Regression
20,p>
0.05
Figueiredo 2,13, 26 weeks EBF vs. BF vs. FF Multivariate 5
etal, FF mean * SD Analyses of
2017 mean + (no.) Chi
28 SD (no.) 2 weeks MANCOVA
2weeks  2.63+0.67 3
3.02 £ vs. 2.96 +
0.83 vs. 0.88,p>
2.96 = 0.05
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24 h Sleep Duration

Author, Infant Age at <6 Months >6 Months M?)_n]if\s . Quality
Year Assessment/Assessment EBE vs FF BE vs. FF Statistics Rating 2
Frequency 1 BFvs. FF! BF vs. FF1 1
0.88,p > 13 weeks
0.05 2.18 +1.36
13 weeks vs. 1.65 +
219+ 1.17,p>
1.07 vs. 0.05
1.65+ 26 weeks
1.17,p > 1.73+0.94
0.05 vs. 1.53 +
26 weeks 0.90, p >
222 + 0.05
1.01 vs.
153+
0.90, p <
0.01
BF vs. FF
Kaley et BF woke Correlation
al., 2012 4-10 weeks more freq.
(26] than FF, p A0 OA7
<0.05
BF vs. FF
- BF infants ANOVA-
Quillin et had more two-way
al., 1997 4 weeks awakenings .
134] F(1,39) = analyss of
12231, p < variance
0.01
BF vs. FF
Mean + SD
Quillin et (no.) ®
al., 2004 4 weeks 22+0.8 t-test 4
8] vs. 2.0+
0.9,p>
0.05
Rudzik et 4,6, 8, 10, 12, 14, 16, 18 EBF vs. t-test 3
al., 2018 weeks FF
=8 Actigraphy
report
EBF has
2.1 less
NW at 16
weeks, p =
0.05
No
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24 h Sleep Duration

Author, Infant Age at <6 Months >6 Months M(:)_n]if\s . Quality
Year Assessment/Assessment EBE vs FF BE vs. FF Statistics Rating 2
Frequency 1 BFvs. FF! BF vs. FF1 1
difference
between
grps for
number of
NW at 4,
6, 8, 10,
12, 14, 18
weeks
EBF vs.
FF
Tikotzky EBF
ot al. assoc. Spearman
' 26 weeks with more rho 6
2011 .
139] NW correlations
(Actigraph)
(r=0.32,p
< 0.05)
EBF vs.
FF
Tikotzky Mean i9
etal, =10 ({7e) Spearman
B 26 weeks 253+ cc 5
[37] 1.08 vs.
1.48 +
0.96, p <
0.05
BF vs. FF
. No
Wailoo et difference
al., 1990 13-17 weeks . t-test 2
381 in no. of
NW, p >
0.05
BF +/-
food vs. FF
+/- food
Brown et No
al., 2015 26-52 weeks difference MA’\ll(?VA 5
(L9l in total NW
F(1711) =
0.931,p=
0.335
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24 h Sleep Duration

Author, Infant Age at <6 Months >6 Months M?)_n]if\s . Quality
Year Assessment/Assessment EBE vs FF BE vs. FF Statistics Rating 2
Frequency 1 BFvs. FF! BF vs. FF1 1
BF +/-
food vs. FF
+/- food
DeLeon et BF +ve Pearson’s
al., 2007 39 weeks correlated correlation 4
(25] with NW coefficient
frequency
(r=0.48,p
<0.01)
BF +/-
food vs.
FF +/-
Huang et Bch:I(())ddiff Multilevel
al., 2016 0-34 weeks mixed 4
(6] as models
compared
to FF for
NW, p =
0.0700
BF +/-
food vs.
FF +/-
food
Mindell et mean +
al., 2012 13-52 weeks 4 SD (no.) MANCOVA 6
i 1.63 %
1.24 vs.
0.94 +
0.87,p=
0.003
BF +/-
food vs.
FF +/-
Sun et al., food Chi-
2018 8-52 weeks Freq. NW squared
(27] assoc. t-test
with BF (v
=0.18,p
=0.002)
Duration of Night Wakings
Author, Infant Age at <6 Months >6 Months 0-12 Statistics 1  Quality
Year Assessment/ Assessment Rating
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24 h Sleep Duration

0-12
< > .
Author, Infant Age at 6 Months 6 Months Months . Quality
Year Assessment/Assessment EBE vs FF BE vs. FF Statistics Rating 2
Frequency 1 BFvs. FF! BF vs. FF1 T
Frequency Months z
EBF vs. 1 BFvs.FF BF vs.
EE 1 BF vs. FF 1 EE 1
EBF vs.
FF
mean * BF vs. FF
SD (h) mean + SD
2 weeks (h)
3.87 =% 2 weeks
1.13 vs. 400+1.11
4.38 £ vs. 4.38 +
1.18,p > 1.18,p > L
Figueiredo 0.05 0.05 g"n“;tlg’:;saﬁ
etal, 2,13, 26 weeks 13 weeks 13 weeks Chi 5
2017 3.03 % 3.00£1.16 MANCOVA
(28] 1.16 vs. vs. 3.05 + 3
3.05 + 1.20,p >
1.20,p > 0.05
0.05 26 weeks
26 weeks 2.14 +0.90
2.86 + vs. 2.87
1.01 vs. 1.12,p >
287+ 0.05
1.12,p >
0.05
EBF vs.
FF
+
Yoshida et ciiila:/eed Multiple
al., 2015 13, 17 weeks ) linear 5
[33] with wake ]
. regression
time at
night, p <
0.01
Deleon et 39 weeks BE +/— Pearson’s 4 Jration in
al., 2007 correlation
J [39] food vs. FF [28]
(25] +/- food coefficient tudy )
BF +ve pared to
[29] correlated
with pared to
[23][41][26][28] duration of nificantly
NW (r =
[35] formula-
[32]

(RN IV TR

Among infants older than 6 months, 24 h sleep duration did not differ between breastfed and formula-fed infants in
one study 23], whilst two other studies reported significantly shorter sleep duration in breastfed infants compared to
formula-fed infants 42139,

Breastfeeding was associated with significantly shorter sleep duration compared to formula feeding in a study that

examined infants 0 to 8 months-of-age 28],
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24 h Sleep Duration

0-12
< > .
Author, Infant Age at 6 Months 6 Months Months . Quality
Year Assessment/Assessment EBE vs FF BE vs. FF Statistics Rating 2
Frequency 1 BF vs. FF! BF vs. FF ! T between
0.33,p < ieasured
0.05)
[28][38] 1s-of-age
Longest Sleep Period [33] brence in
o [26][35][28] '
Infant A . <6 Months >6 Months M[:Jnltis lit er, three
Author, nfant Age a o, Quality ysaa0)
Year Assessment/ Assessment Statistics Rating !
2
Frequency EBF \:II.S. BE vs. FE 1 BF Vls. FF BF Vls. pared to
FF FF
[32]
EBF vs.
FF .
mean + BF vs. FF n in two
[25][40] SD (h) mean = SD
2 weeks (h)
3.04 2 weeks
1.00 vs. 3.38+1.12 \ged 3 to
. o 2.82 + VSs. 2.82 +
[L7] B8 090,p>  0.90,p> -
Multivariate
Figueiredo Ul Ol analyses of
etal, 2, 13, 26 weeks livg’gefs 5173 4"‘1‘92"331 Chi 5
2017 [28] o B,
2.15vs. vs. 6.50 £ MAN3COVA
6.50 + 2.44,p >
’ nths an
244, p< 0.05 ths and
0.05 26 wddBH38] it infants
26 weeks  6.98+2.58
38
538+ vs. 6.76 + ants 128,
2.45 vs. 1.96, p > of night-
6.76 0.05
1.96, p <28IE7I=9] yreastfed
0.05 [41][35][31](32][28] yreastfed
EBF vs. 26](34]
FF
mean +
Lee etal., SD 1(£mn) Snpared than six
- [19] - !
2{%)}0 2-17 weeks h39.9 + test 4 greater
102.7 vs. [25]
274.1 +
105.3,p <
0.01 reastfed
36
Rudziket 4,228 10, 12, 14, 16, 18 EBF vs. t-test 3 1gs than
al., 2018 weeks [ARAF [27]

2.1.4. Duration of Night Wakings

Among infants aged 6 months and younger, no difference was reported in duration of night wakings between
exclusively breastfed and formula-fed infants in one study [28. However, another study reported a significantly

longer duration of night wakings in exclusively breastfed infants compared to formula-fed infants 231,
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24 h Sleep Duration | of night
0-12
< > .
Author, Infant Age at 6 Months2s) 6 Months Months . Quality
Year Assessment/Assessment EBE vs FF BE vs. FF Statistics Rating 2
Frequency 1 BFvs. FF! BF vs. FF1 T
=] Actigraph
report
EBF has | feeding
55 iy as) [29][28] i
T d infants
LSPat 18 studies,
weeks, p = o
0.04 (28] gitudinal
[38] (8] No have a
difference
between pared to
grps for 28
LSP at 4, [28] reported
6, 8, 10, [31]
12, 14, 16
weeks
nts aged
BF vs. FF
17 36
L] [36] BF infants
more likely
Wailoo et to disturb
al., 1990 13-17 weeks parents t-test
(21 within 4 h
2 _
X" =59, between
DF 3,p< )
28] 5 09) ling was
[BE]| ants, no
BF +/-
(28] food vs. 2p onset
Huang et [41] Ff';;é_ Multilevel
al., 2016 0-34 weeks NO 8SSOC mixed
[36] ’ models
between d3t
LSPp > \ge (0]
[17] 0.05
BF +/-
food vs.
FF +/-
food
Mindell et mean * veen the
o 4 .
aI.,éOlZ 13-52 weeks SD (h) MANCOVA ive, and
7.06 £
2.73 vs. rents or
7.85 +
2.75,p=
0.249

2.2.1. 24 h Sleep Duration

Three studies reported the relationship between the timing of introduction to complementary foods and 24 h sleep

duration. No difference was reported in 24 h sleep duration assessed at six 23 and nine (4229 months-of-age

among infants introduced to complementary foods at <12 weeks (around 3 months) compared to at >12 weeks-of-

age, at <4 months compared to at 24 months-of-age, and at <26 weeks (at 6 months) compared to at 226 weeks-

https://encyclopedia.pub/entry/18012

14/19



Feeding and Infant Sleep | Encyclopedia.pub

24 h Sleep Duration ey were
0-12
< > .
Author, Infant Age at 6 Months 6 Months Months 23 . . Quality
Year Assessment/Assessment EBE vs FF BE vs. FF Statistics Rating 2
Frequency 1 BF vs. FF!1 BF vs. FF? T
[4211201 .
b= haca) Iction to
Sleep Onset Latency
't al. 42
<6 Months >6 Months e _ tion was
Author Infant Age at Months Quality
’ Assessment/Assessment Statistics? Rdafg und that
Year Frequency EBF vs BF vs. FF BF vs s
. a . . |
FE 1 BF vs. FF 1 FE 1 :mentary
aver, the
BF vs. FF .
EEG: s waking
A
Butte et me(ar:iE)SD t-test
aI.,éE])QZ L7 weeks 34.3+41.6 Regression °
vs. 4.0 £
12.6,p <
0.05 1d timing
EBF vs. between
FF
mean * BF vs. FF ndent of
[19] SD (h) mean + SD
2 weeks (h)
0.33 % 2 weeks
0.31vs. 0.56 £ 0.75
0.48 + vs. 0.48 +
0.40, p > 0.40, p > R
Figueiredo 0.05 0.05 Multivariate otal of 6
et al 13 weeks 13 weeks IEVE
; 2, 13, 26 weeks Chi 5 dditional
2017 0.42 + 0.44+0.41 MANCOVA
(28] 0.45 vs. vs. 0.42 + 3 ed sleep
e 0.52,p> )
w2 G e O E 1727](32129) 6. whilst
[19][23][41][25][26][29][35][28][36][37][4004033][30] 26 weeks [341(31]38]  yred < 3
26 weeks  0.51+0.31 -
0.39 % vs. 0.57 + 1e target
0.35vs. 0.72,p > .
[34][31][38] ' [31] ;
057+ 0.05 :ollection
[34][38] o4, p > [38] i did not
@o.os
Tikotzky 26 weeks EBF vs. Spearman 6
etal, FF rho
2011 EBF correlations
(39 assoc.
with later
sleep formula-
onset (r =

fed infants, though this association was not found in breastfed infants (partial or predominantly breastfed). The
majority of the studies reported no difference in night-time sleep duration and total 24 h sleep duration in both
exclusively breastfed and breastfed infants (<6 months-of-age) compared to formula-fed infants. However, after 6
months-of-age, most studies reported breastfed infants to sleep less than formula-fed infants. Though studies were
limited, the majority observed no association on the timing of introduction to complementary foods and total 24 h
sleep duration, including one study that compared infants who were introduced complementary foods before and

after 6 months-of-age in accordance with the WHO recommendations.
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24 h Sleep Duration

Author, Infant Age at <6 Months >6 Months M?)_n]if\s . Quality
Year Assessment/Assessment EBE vs FF BE vs. FF Statistics Rating >
Frequency 1 BFvs. FF! BF vs. FF1 1
0.32,p<
0.05) arman,
BF +/-
food vs.
FF +/- |
food or
Mindell et mean +
al., 2012 13-52 weeks * SD (h) MANCOVA 6
e 0.23+
0.15vs.
0.30
0.53,p =
0.427 2.

10.

11.

12.

. Horta, B.L.; Bahl, R.; Martinés, J.C.; Victora, C.G.; World Health Organization. Evidence on the
Long-Term Effects of Breastfeeding: Systematic Review and Meta-Analyses; World Health
Organization: Geneva, Switzerland, 2007.

. Henderson, J.M.T.; France, K.G.; Owens, J.L.; Blampied, N.M. Sleeping through the Night: The
Consolidation of Self-regulated Sleep across the First Year of Life. Pediatrics 2010, 126, e1081—
e1087.

. Davis, K.F.; Parker, K.P.; Montgomery, G.L. Sleep in infants and young children: Part one: Normal
sleep. J. Pediatr. Health Care 2004, 18, 65-71.

. Dias, C.C.; Figueiredo, B.; Rocha, M.; Field, T. Reference values and changes in infant sleep-
wake behaviour during the first 12 months of life: A systematic review. J. Sleep Res. 2018, 27,
el2654.

. Tham, E.K.; Schneider, N.; Broekman, B.F. Infant sleep and its relation with cognition and growth:
A narrative review. Nat. Sci. Sleep 2017, ume 9, 135-149.

. Seehagen, S.; Konrad, C.; Herbert, J.; Schneider, S. Timely sleep facilitates declarative memory
consolidation in infants. Proc. Natl. Acad. Sci. USA 2015, 112, 1625-1629.

Friedrich, M.; Wilhelm, I.; Born, J.; Friederici, A.D. Generalization of word meanings during infant
sleep. Nat. Commun. 2015, 6, 6004.

Taveras, E.M.; Rifas-Shiman, S.L.; Oken, E.; Gunderson, E.P.; Gillman, M.W. Short Sleep
Duration in Infancy and Risk of Childhood Overweight. Arch. Pediatr. Adolesc. Med. 2008, 162,
305-311.

Zuckerman, B.; Stevenson, J.; Bailey, V. Sleep Problems in Early-Childhood-Continuities,
Predictive Factors, and Behavioral Correlates. Pediatrics 1987, 80, 664—671.

https://encyclopedia.pub/entry/18012 16/19



Feeding and Infant Sleep | Encyclopedia.pub

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Martin, J.; Hiscock, H.; Hardy, P.; Davey, B.; Wake, M. Adverse Associations of Infant and Child
Sleep Problems and Parent Health: An Australian Population Study. Pediatrics 2007, 119, 947—
955.

Bernier, A.; Carlson, S.M.; Bordeleau, S.; Carrier, J. Relations Between Physiological and
Cognitive Regulatory Systems: Infant Sleep Regulation and Subsequent Executive Functioning.
Child Dev. 2010, 81, 1739-1752.

Karraker, K.H.; Young, M. Night waking in 6-month-old infants and maternal depressive
symptoms. J. Appl. Dev. Psychol. 2007, 28, 493—-498.

Hiscock, H.; Wake, M. Infant sleep problems and postnatal depression: A community-based study.
Pediatrics 2001, 107, 1317-1322.

Teng, A.; Bartle, A.; Sadeh, A.; Mindell, J. Infant and toddler sleep in Australia and New Zealand.
J. Paediatr. Child Health 2011, 48, 268—273.

Galbally, M.; Lewis, A.J.; McEgan, K.; Scalzo, K.; Islam, F.A. Breastfeeding and infant sleep
patterns: An Australian population study. J. Paediatr. Child Health 2013, 49, E147—-E152.

Brown, A.; Harries, V. Infant Sleep and Night Feeding Patterns During Later Infancy: Association
with Breastfeeding Frequency, Daytime Complementary Food Intake, and Infant Weight.
Breastfeed. Med. 2015, 10, 246-252.

Perkin, M.R.; Bahnson, H.T.; Logan, K.; Marrs, T.; Radulovic, S.; Craven, J.; Flohr, C.; Lack, G.
Association of Early Introduction of Solids with Infant Sleep. JAMA Pediatr. 2018, 172, e180739.

Dias, C.C.; Figueiredo, B. Sleep-wake behaviour during the first 12 months of life and associated
factors: A systematic review. Early Child Dev. Care 2020, 190, 2333-2365.

Demirci, J.R.; Braxter, B.J.; Chasens, E.R. Breastfeeding and short sleep duration in mothers and
6—11-month-old infants. Infant Behav. Dev. 2012, 35, 884—886.

Nevarez, M.D.; Rifas-Shiman, S.L.; Kleinman, K.; Gillman, M.W.; Taveras, E.M. Associations of
Early Life Risk Factors with Infant Sleep Duration. Acad. Pediatr. 2010, 10, 187-193.

Alder, E.M.; Williams, F.L.R.; Anderson, A.S.; Forsyth, S.; Florey, C.D.V.; Van Der Velde, P. What
influences the timing of the introduction of solid food to infants? Br. J. Nutr. 2004, 92, 527-531.

DeLeon, C.W.; Karraker, K.H. Intrinsic and extrinsic factors associated with night waking in 9-
month-old infants. Infant Behav. Dev. 2007, 30, 596—-605.

Kaley, F.; Reid, V.; Flynn, E. Investigating the biographic, social and temperamental correlates of
young infants’ sleeping, crying and feeding routines. Infant Behav. Dev. 2012, 35, 596—605.

Sun, W,; Li, S.X.; Jiang, Y.; Xu, X.; Spruyt, K.; Zhu, Q.; Tseng, C.-H.; Jiang, F. A Community-
Based Study of Sleep and Cognitive Development in Infants and Toddlers. J. Clin. Sleep Med.

https://encyclopedia.pub/entry/18012 17/19



Feeding and Infant Sleep | Encyclopedia.pub

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

2018, 14, 977-984.

Figueiredo, B.; Dias, C.C.; Pinto, T.M.; Field, T. Exclusive breastfeeding at three months and
infant sleep-wake behaviors at two weeks, three and six months. Infant Behav. Dev. 2017, 49,
62—-69.

Lee, K. Crying and behavior pattern in breast- and formula-fed infants. Early Hum. Dev. 2000, 58,
133-140.

Morgan, J.B.; Lucas, A.; Fewtrell, M.S. Does weaning influence growth and health up to 18
months? Arch. Dis. Child. 2004, 89, 728-733.

Wailoo, M.P.; Petersen, S.A.; Whitaker, H. Disturbed nights and 3-4 month old infants: The effects
of feeding and thermal environment. Arch. Dis. Child. 1990, 65, 499-501.

Berger, P.K.; Lavner, J.A.; Smith, J.J.; Birch, L.L. Differences in early risk factors for obesity
between African American formula-fed infants and White breastfed controls. Pilot Feasibility Stud.
2017, 3, 1-8.

Yoshida, M.; Shinohara, H.; Kodama, H. Assessment of nocturnal sleep architecture by actigraphy
and one-channel electroencephalography in early infancy. Early Hum. Dev. 2015, 91, 519-526.

Quillin, S.I.M. Infant and mother sleep patterns during 4th postpartum week. Issues Compr.
Pediatr. Nurs. 1997, 20, 115-123.

Quillin, I.; Glenn, L.L. Interaction Between Feeding Method and Co-Sleeping on Maternal-
Newborn Sleep. J. Obstet. Gynecol. Neonatal Nurs. 2004, 33, 580-588.

Huang, X.-N.; Wang, H.-S.; Chang, J.-J.; Wang, L.-H.; Liu, X.-C.; Jiang, J.-X.; An, L. Feeding
methods, sleep arrangement, and infant sleep patterns: A Chinese population-based study. World
J. Pediatr. 2016, 12, 66-75.

Tikotzky, L.; Sadeh, A.; Volkovich, E.; Manber, R.; Meiri, G.; Shahar, G. VII. infant sleep
development from 3 to 6 months postpartum: Links with maternal sleep and paternal involvement.
Monogr. Soc. Res. Child Dev. 2015, 80, 107-124.

Rudzik, A.E.; Robinson-Smith, L.; Ball, H.L. Discrepancies in maternal reports of infant sleep vs.
actigraphy by mode of feeding. Sleep Med. 2018, 49, 90-98.

Tikotzky, L.; Sadeh, A.; Glickman-Gavrieli, T. Infant Sleep and Paternal Involvement in Infant
Caregiving During the First 6 Months of Life. J. Pediatr. Psychol. 2010, 36, 36—46.

Pennestri, M.-H.; Laganiére, C.; Bouvette-Turcot, A.-A.; Pokhvisneva, I.; Steiner, M.; Meaney,
M.J.; Gaudreau, H.; on behalf of the Mavan Research Team. Uninterrupted Infant Sleep,
Development, and Maternal Mood. Pediatrics 2018, 142, e20174330.

https://encyclopedia.pub/entry/18012 18/19



Feeding and Infant Sleep | Encyclopedia.pub

41. Butte, N.F.; Jensen, C.L.; Moon, J.K.; Glaze, D.G.; Frost, J.D. Sleep Organization and Energy
Expenditure of Breast-Fed and Formula-Fed Infants. Pediatr. Res. 1992, 32, 514-519.

42. Heinig, M.J.; Nommsen, L.A.; Peerson, J.M.; Lonnerdal, B.; Dewey, K.G. Intake and growth of
breast-fed and formula-fed infants in relation to the timing of introduction of complementary foods:
The DARLING study. Acta Paediatr. 1993, 82, 999-1006.

Retrieved from https://encyclopedia.pub/entry/history/show/42871

https://encyclopedia.pub/entry/18012 19/19



