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Figure 1 Theoretical model positing that nutritional status is a predictor of infant 
brain development and function (Prado & Dewey, 2014) 
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Figure 2 The five bands of human brain waves (delta, theta, alpha, beta, and 
gamma). Adapted from Ahbang, Suresh, & Mehrotra (2016, p. 19). 
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Table 1 Literature Review Matrix of EEG and Breastfeeding vs. Formula Feeding 
Studies 

Author, 
Date and 
Study 
Design  

Aims Subjects Methodology and Exposure Results and Conclusion 

Jing et al., 
2010 
 
Cohort 
study 
  

Compare 
effects of 
infant diets on 
development 
of brain 
electrical 
activity 
during!
infancy.!

40 full-term 
infants either 
breastfed 
(BF) or fed 
milk formula!
(MF) or soy 
formula (SF) 
through the 
first 6 
months!

Scalp EEG signals (124 
sites) recorded from the 
same infants during quiet 
wakefulness (resting) at 3, 
6, 9, and 12 months. 
 
Exposure: BF, MF, and SF!

Significant diet-related differences were 
present across frequency bands and 
included effects that were time- [peaks in 
0.1–3 Hz at 6 (MF,SF) and 9 months (BF); 
3–6 Hz at 6 months (MF, SFNBF); 
increases in 6–9 Hz from 3 to 6 months 
(MFNBF) and from 6 to 9 months 
(MFNSF)] and gender-related (9–12 Hz and 
12–30 Hz: at 9 months BFNMF, SF boys, 
and MFNSF girls). 
 
The development of brain electrical activity 
during infancy differs between those who 
are!BF compared with those MF or SF but 
is generally similar for FF groups. These 
variations in EEG activity reflect diet-
related influences on the development of 
brain structure and function that could put 
infants on different neurodevelopmental 
trajectories along which cognitive and brain 
function development.!

Krol et 
al., 2014 
 
Cohort 
study 
 !

Examined 
whether and 
how duration 
of EBF 
impacts 
neural 
processing of 
emotional 
signals by 
measuring 
electro-
cortical 
responses to 
body 
expressions.!

28 infants, 8 
months old!

Different static images 
displayed in random order 
consisting of black and 
white pictures of happy (6) 
and fearful (6) body 
expressions and were 
shown. Abstract 
screensavers were 
displayed between desired 
images, while EEG 
responses were recorded 
during a time window of 
700–800 ms to measure 
negative central component 
in event-related brain 
potential.  
 
Exposure: EBF!

Infants with high EBF experience show a 
significantly greater neural sensitivity to 
happy body expressions than those with low 
EBF experience. Analyses showed neural 
bias toward happiness or fearfulness differs 
as a function of the duration of EBF. 
Longer BF duration is associated with a 
happy bias, and shorter BF duration is 
associated with a fear bias. 
Findings suggest that breastfeeding 
experience can shape the way in which 
infants respond to emotional signals.!

Pivik et 
al., 2011 
 
Longitudi
nal study 
 !

Study brain!
responses 
(ERPs) to 
speech 
sounds for 
infants who 
were either 
BF or 
formula-fed 

351 infants! Infants were grouped 
according to method of 
feeding: BF (n=75), MF 
(n=88), and SF (n=76). 
Data was gathered at study 
visits 3 and 6 months for 
responses of ERPs to 
speech sounds (two 
syllables presented in an 

Two syllables presented in an oddball 
paradigm elicited a!late positive wave 
(P350) from temporal and frontal brain 
regions involved in language processes. All 
groups showed!significantly greater 
response amplitudes to the infrequent 
syllable across sites at 3 months and 
frontally at 6 months, but!
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(MF or SF) 
during the 
first 6 months 
of life.!

oddball paradigm). ERP 
responses were determined 
from EEG activity 
(bandpass 0.1–100 Hz, 
sampling rate 250 Hz) 
using 124 channel electrode 
nets.  
 
Exposure: BF, MF, and SF!

significant discrimination at temporal sites 
was only observed at 6 months in BF 
infants. Decreases in response amplitudes 
from 3 to 6 months were greater for the 
frequently presented syllable, most 
prominent in BF infants, and greater in 
females than!
males. 
 
Results indicate greater syllable 
discrimination in BF than FF infants. 
Feeding method and background factor 
differences between BF & FF infants may 
also contribute to observed differences. !

!
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Table 2 Literature Review Matrix of MRI and Breastfeeding vs. Formula Feeding 
Studies 

Author, Date, 
and 
Study Design  

Aims Subjects Methodology and Exposure Results and Conclusion 

Deoni et al., 
2018 
 
Longitudinal 
study 

To address how 
differences in the 
nutritional 
composition of 
breast milk and 
infant formula 
could explain 
observed 
disparities in 
cognitive 
function between 
these two types 
(feeding) of 
infants.  !

150 children ! Children were grouped 
according to whether they 
were !!!!!exclusively given 
infant formula-fed (EFF) 
(n=88) or exclusively (at 
least 90 days) breastfed 
(EBF) (n=62). The ff infants 
were then divided into three 
groups based on the specific 
formula that was used (group 
1= 21, group 2=28, group 
3=39). Mri scans were 
obtained, children!!!!! are 
scanned and cognitive 
assessments at 6-month 
increments from time of 
recruitment until 2 years of 
age, and yearly thereafter. 
The mullen scales of early 
learning (mullen 1) in 
children under 5 years and 8 
months  and the wechsler 
intelligence scale for 
children, 5th edition (wisc-v) 
with older children.  
 
Exposure: EBF, EFF!

Results reveal significantly greater 
overall myelination in breastfed 
children 
accompanied by increased general, 
verbal, and non-verbal cognitive 
abilities compared to children who 
were exclusively formula-fed. 
These differences were found to 
persist into childhood even with 
groups matched for important 
socioeconomic and demographic 
factors. They also find significant 
developmental differences 
depending 
on formula composition received 
and that, in particular, long-chain 
fatty acids, iron, choline, 
sphingomyelin and 
folic acid are significantly 
associated with early myelination 
trajectories. 
 
These results add to the consensus 
that prolonged and exclusive 
breastfeeding plays an important 
role in early neurodevelopment and 
childhood cognitive outcomes.!

Isaac, et al., 
2010 
 

Investigate 
whether breast 
milk mediates 

50 
Adolescents!

Data was gathered from a 
randomized feeding trial to 
calculate the percentage!!!!! 

In the total group, %EBM 
correlated significantly with verbal 
intelligence quotient (VIQ); in 
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Retrospective 
cohort study!

cognitive effects 
by affecting brain 
growth.!

of expressed maternal breast 
milk (%EBM) in the infant 
diet of 50 adolescents. MRI 
scans were obtained (mean 
age  15 y 9 mo), allowing 
volumes 
of total brain (TBV) and 
white and gray matter 
(WMV, GMV) to be 
calculated. 
 
Exposure: EBM !

boys, with all IQ scores, TBV and 
WMV. VIQ was, in turn, 
correlated with WMV and, in boys 
only, additionally with TBV. No 
significant relationships were seen 
in girls or with gray matter. 
 
These data support the hypothesis 
that breast milk promotes brain 
development, particularly white 
matter growth. The selective effect 
in males accords with animal and 
human evidence regarding gender 
effects of early diet. 

Kafouri et al., 
2012 
 
Retrospective 
cohort study!

Evaluate 
association 
between duration 
of EBF and 
structure of 
cortical regions 
implicated in 
general 
intelligence.!

571 
adolescents 
aged 12–18 
years!

Hierarchical linear 
modelling was used to assess 
whether breastfeeding (BF) 
was considered an important 
predictor of cortical 
thickness when other 
predictors are considered. 
Target cortical regions were 
identified using a meta-
analysis of functional 
neuroimaging studies of 
cognitive abilities relevant 
for general intelligence. 
 
Exposure: BF!

Data showed duration of EBF was 
associated with cortical thickness 
in the superior and inferior parietal 
lobules, and this study replicated 
the association between BF and 
general intelligence. 
 
This study showed that BF is 
associated with variations 
in the thickness of the parietal 
cortex in a community-based 
sample of adolescents and 
replicated previous findings that 
displayed an association of 
breastfeeding duration with full 
scale and performance IQ.!

Bauer et al., 
2020 
 
Retrospective 
cohort study 

Determine if BF 
duration is 
positively 
associated with 
total white matter 
(TWM) and 
fractional 
anisotropy scores 
(FAS), and 
volumes of 
specific sub-
sections of the 
corpus callosum 
and if feeding 
methods 
influence 
longitudinally 
running tracts 
that link the 
temporal and 
parietal areas to 
the frontal lobe 
demonstrate 
substantial 
changes in FAS 
and volume(s) 

16 4 to 8-
year-olds 

This study used diffusion 
tensor imaging to evaluate 
the major white matter tracts 
and volumetric 
measurements of the corpus 
callosum. Before any MRI 
scans, children were 
categorized into three groups 
based on the primary form of 
feeding, exclusively 
breastfed (n=7, mean 
duration=9.9 months), 
exclusively formula-fed (FF) 
(n=2), or both breast and 
formula-fed (n=7).  
 
Exposure: EBF, EFF, both 
BF and FF 

Data MR images showed that BF 
duration did not demonstrate a 
significant correlation with total 
corpus callosum volume (CCV) or 
any sub-sections (anterior, 
anterior-central, central, posterior-
central, posterior). Scans also 
demonstrated that the was no 
significant difference in total CCV 
when comparing primary feeding 
methods. There was no 
demonstrated correlation between 
BF and TWM volume or GM 
volume, and no significant 
difference was seen when 
compared to scans of those 
children that were EFF. BF 
duration had a positive correlation 
with both and weighted FAS in the 
left angular bundle and 
significantly higher center FAS for 
the left superior longitudinal 
fasciculus. Neither of the study 
hypotheses was supported. 
 
Results suggest a highly specific, 
left-lateralized association that is 
related to infant feeding methods. 
The results support and expand 
findings of other studies that they 
found the left superior longitudinal 
fasciculus (specifically the 
temporal portion) results but also 
discovered differences in this tract 
(using water fraction measures) 
when comparing a younger cohort 
of children who were EBF 
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compared to those participants that 
received any FF and in previous 
studies that have been associated 
with higher neurocognitive 
performances. 

Ou et al., 
2016 
 
Cohort study 

Evaluate brain 
gray matter (GM) 
structure and 
function in 
children who 
were 
predominantly 
BF or cow’s milk 
FF as infants. 

42 healthy 8-
year-old 
children 

Forty-two healthy children 
(BF: n= 22, FF: n=20) were 
studied by using structural 
MR imaging (3D T1-
weighted imaging) and 
blood oxygen level–
dependent fMRI (while 
performing tasks involving 
visual perception and 
language functions). 
Children were administered 
standardized tests evaluating 
intelligence (Reynolds 
Intellectual Assessment 
Scales) and language skills 
(Clinical Evaluation of 
Language Fundamentals). 
 
Exposure: BF, FF 

Total brain GMV did not differ 
between BF & FF groups. 
However, BF children had 
significantly higher regional GMV 
measured by voxel-based 
morphometry in the left 
inferior temporal lobe and left 
superior parietal lobe compared 
with FF children. BF children 
showed significantly more brain 
activation in the right frontal and 
left/right temporal lobes on fMRI 
when processing the perception 
task and in the left 
temporal/occipital lobe when 
processing the visual language task 
than FF children. The imaging 
findings were 
associated with significantly better 
performance for BF than FF 
children on both tasks. 
 
Findings indicate greater regional 
grey matter development and better 
regional grey matter function in BF 
than FF children at 8 years of age 
and suggested that infant diets may 
have long-term influences on brain 
development 
in children. 
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Figure 4 BFY Study Timeline and Current Study Data Collection   

Current study 
data collected 
pre-Covid-19  
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Table 3 Measurement of Breastfeeding 
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Table 4 U.S. Household Food Security Survey (FSS) Module Short Form 

!"#$%&'() *#$+'($# )

F;#%*//+%);')%:#%&/08;)%G0()%+-+7H)%I'()J%'7+%:#%+-+7H)%;'"#%</7#.%)/%
8#)%</$#K%

L*)#7%)$0#3%5%
M/<#)-<#(%)$0#35%
4#"#$%)$0#32%

9N:#%O/0I+7H)%'**/$+%)/%#')%&'I'7O#+%<#'I(K% L*)#7%)$0#3%5%
M/<#)-<#(%)$0#35%
4#"#$%)$0#32%

97%);#%I'()%5P%</7);(J%+-+%./0%#"#$%#')%I#((%);'7%./0%*#I)%./0%(;/0I+%
&#O'0(#%);#$#%:'(7Q)%#7/08;%</7#.%*/$%*//+1%

6#(%35%
4/%32%

97%);#%I'()%5P%</7);(J%+-+%./0%/$%/);#$%'+0I)(%-7%./0$%;/0(#;/I+%#"#$%
O0)%);#%(-R#%/*%./0$%<#'I(%/$%(S-T%<#'I(%&#O'0(#%);#$#%:'(7Q)%#7/08;%
</7#.%*/$%*//+1%

6#(%35%
4/%32%

9*%);#.%$#(T/7+#+%U6#(V%)/%);#%T$#"-/0(%W0#()-/7J%);#7%);#.%:#$#%'I(/%
'(S#+X% UA/:% /*)#7% +-+% );-(% ;'TT#7KV% 9*% );#.% '7(:#$% U4/V% )/% );#%
T$#"-/0(%W0#()-/7J%);#7%);-(%W0#()-/7%:'(%(S-TT#+K%

CI</()%#"#$.%</7);%35%
M/<#%</7);(%&0)%7/)%#"#$.%
</7);%35%%
L7I.%5%/$%P%</7);(%32%

;$+()!<1&(9+!-+%62!%+484=(6!1!5$6434(6!>(&-4$9!/*(&(!$9(!?%(-+4$9!/1-!$54++(6"!!
!

3#!)$C)#/%!.0!(,%'%!@4%'(*.#'R!(,%!*#(%&C*%Q%&!@4)7*0*%$!(,%!@4%'(*.#'!=5!*#$*/)(*#+R!z2.&!(,%'%!

'()(%>%#('R!?7%)'%!(%77!>%!Q,%(,%&!(,%!'()(%>%#(!Q)'!.0(%#!(&4%R!'.>%(*>%'!(&4%R!.&!#%C%&!(&4%!

0.&!5.4!.&!5.4&!,.4'%,.7$!*#!(,%!7)'(!OM!>.#(,'‹ (,)(!*'R!'*#/%!7)'(!•/4&&%#(!>.#(,€W{!!K,*'!(..7!

*'!$%'*+#%$!(.!)77.Q!&%'%)&/,%&'!(.!)''*+#!0..$!'%/4&*(5!'()(4'!(.!,.4'%,.7$'W!2.&!@4%'(*.#'!Q*(,!

(,%!&%'?.#'%'!.0!z.0(%#!(&4%R{!z'.>%(*>%'!(&4%R{!.&!z#%C%&!(&4%R{!z.0(%#!(&4%{!)#$!z'.>%(*>%'!

(&4%{!Q%&%!)''*+#%$!(,%!C)74%!.0!O!)'!)#!)00*&>)(*C%!&%'?.#'%!)#$!z#%C%&!(&4%{!(,%!C)74%!.0!NW!



!!
!

! dO!

2.&!@4%'(*.#'!Q*(,!)!z5%'{ !.&!z#. { !)#'Q%&!/,.*/%R!z5%'{ !Q)'!/.$%$!)'!)!O!)'!)#!)00*&>)(*C%!

&%'?.#'%! )#$!z#. { !)'! )!NW!2*#)775R!z)7>.'(!%C%&5!>.#(,{ !)#$!z'.>%!>.#(,'!=4(!#.(!%C%&5!

>.#(, { !Q%&%!/.$%$!)'!)#!)00*&>)(*C%!&%'?.#'%!Q*(,!)!C)74%!.0!O!)#$!z.#75!O!.&!M!>.#(,'{ !Q)'!

/.$%$!)'!)!NW!A)&(*/*?)#('!/.47$!&%/%*C%!)!&)Q!'/.&%!=%(Q%%#!)!N!)#$!)!bW!2.&!(,%!?4&?.'%!.0!

(,*'!$*''%&()(*.#R!0..$! '%/4&*(5! '()(4'!Q)'!$*/,.(.>*<%$!Q,%&%!'/.&%' !.0!NUO!Q%&%!+*C%#!)!N!

S0..$!'%/4&%T!)#$!'/.&%'!.0!MUb!Q%&%!/.$%$!)'!O!S0..$!*#'%/4&%TW!K)=7%!b!*774'(&)(%'!0..$!'%/4&*(5!

'()(4'!$%'*+#)(*.#W!!

  Table 5 Food security status for households 

0--1(+'2*#$,3(+,",*+( 4"5(+2-#' (

Y//+%(#O0$#%% 2Z5%

Y//+%-7(#O0$#% PZ[ %

;$+()!@61,+(6!3&$5!A#B@C!D%46(!EFFF!!

! K,%!$*/,.(.>*<)(*.#!.0!(,%![23!C)&*)=7%!Q)'!$.#%!$4%!(.!(,%!)//*$%#()7!%7*>*#)(*.#!.0!

.#%!@4%'(*.#!0&.>!(,%!"W:W![.4'%,.7$!2::!G.$47%!',.&(!0.&>!*#!)+%!O!$)()!/.77%/(*.#!=5!(,%!

?)&%#(!'(4$5R!1)=5X'!2*&'(!L%)&'W!2*+4&%!bR!0&.>!(,%!":9-!6/.#.>*/!J%'%)&/,!:%&C*/%!S6J:T!

SMNOdT!*774'(&)(%'!(,%!?%&/%#()+%!.0!,.4'%,.7$'!&%?.&(*#+!%)/,!*#$*/)(.&!.0!0..$!*#'%/4&*(5!=5!

0..$!'%/4&*(5!'()(4'W!!

!
Figure 5 Percentage of household reporting each indicator of food insecurity, by 

food security status, 2019 (Coleman-Jensen et al., 2019) 
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Table 6 Covariates 

G1&4108(! H+(5!6(-'&4,+4$9! I(>(8 ! #'18(!
Maternal Race/ 
Ethnicity 

Measurement of maternal race is based on a series of 
questions and coded into a single variable.  
 

Nominal 
 
 

1 = Hispanic 
2 = White 
3 = Black 
4 = Other 
5 = Multiracial 

Maternal age Provides the respondent’s age based on their birthdate. Ratio Time (Years) 

Maternal 
mental health 

A dichotomous measure of depression based on the 
PHQ-8 inventory. 

Interval  1 = Depressed 
0 = Not depressed 

Maternal 
physical health 

Overall, how would you describe your health? Ordinal* 1 = Excellent 
2 = Very good  
3 = Good  
4 = Fair 
5 = Poor 

Maternal 
education 

What is your highest achieved education level?  
 
 

Ratio Mother’s number of years 
of completed education. 

Maternal 
substance use - 
smoking 

Since your one-year old child was born, how often did 
you smoke cigarettes, e-cigarettes or a tobacco vape 
pen? 

Ordinal* 1= Every day 
2 = Several times a week 
3 = Several times a month 
4 = Less than once a month 
5 = Never in the last year 

Maternal 
substance use-
alcohol 

Since your one-year old child was born, how often did 
you drink alcohol? 

Ordinal* 1 = Every day 
2 = Several times a week 
3 = Several times a month 
4 = Less than once a month 
5 = Never in the last year 

Index of 
Economic 
Stress 

How often do you worry about being able to meet your 
monthly living expenses? 

Ordinal* 1 = All the time 
2 = Very frequently 
3 = Occasionally 
4 = Rarely 
5 = Very rarely 
6 = Never 

Services 
Support 

Please tell me after each one if you receive it or not: 
  -SNAPa                                     -Cash assistance 
  -Early Head Start                      -Head Start  
  -State Unemployment               -Medicaid  
  -Housing assistance                  -WICb 
  -LIHEAP/heat/AC assistancec   -Other 
  -None                         

Nominal Responses were saved on 
binary scale (1 = Yes; 0 = 
No)  for each service. 

Epoch Count The number of segments of data within each brain wave.  Ratio Measured by EEG 
! "#%,,8(5(9+18!;%+&4+4$9!@--4-+19'(!<&$J&15!
#"K$5(9C!H9319+-C!L!M*486&(9!
$"I$/!H9'$5(!N$5(!O9(&J2!@--4-+19'(!<&$J&15!
;$+()!@9!1-+(&4-P!QRS!4964'1+(-!>1&4108(-!+*1+!/(&(!64'*$+$54=(6!49!+*(!,&(-(9+!-+%62C!1-!4964'1+(6!49!+*(!+(T+"!

!
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Figure 6 Electrode Groupings by Region (Troller-Renfree, et al., 2020)   
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Figure 7: Flow chart illustrating the sample used in this study 
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]K C8#% Z2K25% 2K2[% Z2K2]% 5K22% % % % % % %
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Table 8 Characteristics of Mothers (n=243) 

@;'$'O)#$-()-O% @')#8/$.%
Y$#W0#7O.% % %

%@/07)% c#$O#7)'8#% D#'7 % M, %
D')#$7'I%C8#% ZZ% ZZ% ZZ% P^Kaa% ^K2̀%
D')#$7'I%!+0O')-/7% ZZ% ZZ% ZZ% 55Ka_% \K2\ %
D')#$7'I%d'O#N%
!);7-O-). %

e;-)# % \ ] % 5]K2% ZZ% ZZ%
bI'OSNC*$-O'7%
C<#$-O'7%

`` % \^ KP% ZZ% ZZ%

A-(T'7-OJ%%
B')-7'J%%
MT'7-(;%

aa% ] 2K_% ZZ% ZZ%

L);#$% 52% ]K5% ZZ% ZZ%
D0I)-$'O-'I% 5P% ]Ka% ZZ% ZZ%

D')#$7'I%<#7)'I%;#'I); ,#T$#((#+%=52%f%cAg`>% \P% 5\KP% ZZ% ZZ%
4/)% +#T$#((#+% =52% h%
cAg`> %

P55% `^K̀ % ZZ% ZZ%

D')#$7'I %
T;.(-O'I%;#'I);  

!iO#II#7)% [` % P\K`% ZZ% ZZ%
j#$.%8//+%% ]_ % 5aK\ % ZZ% ZZ%
k//+ % `_% \ [K̀ % ZZ% ZZ%
Y'-$% ] \ % 5_K_% ZZ% ZZ%
c//$ % ` % \K\ % ZZ% ZZ%

D')#$7'I%(0&()'7O#%0(#%
Z%(</S-78%

!"#$.%+'.% P] % aK̀% ZZ% ZZ%
M#"#$'I%)-<#(%'%:##S% 5^% ^K̂% ZZ% ZZ%
M#"#$'I%)-<#(%'%</7);% a% \K_% ZZ% ZZ%
B#((%);'7%/7O#%'%</7);% ] % 5K_% ZZ% ZZ%
4#"#$%-7%);#%I'()%.#'$% 5a2% _`KP% ZZ% ZZ%

D')#$7'I%(0&()'7O#%
0(#Z'IO/;/I %

!"#$.%+'.% 5% 2K] % ZZ% ZZ%
M#"#$'I%)-<#(%'%:##S% 2% 2K2% ZZ% ZZ%
M#"#$'I%)-<#(%'%</7);% 5`% _K] % ZZ% ZZ%
B#((%);'7%/7O#%'%</7);% ` 2% \ PKa% ZZ% ZZ%
4#"#$%-7%);#%I'()%.#'$% 5]] % [aK\% ZZ% ZZ%

97+#i%/*%!O/7/<-O%
M)$#((%

CII%);#%)-<#% [` % P\ K̀% ZZ% ZZ%
j#$.%*$#W0#7)I.% ] 5% 5^Ka% ZZ% ZZ%
LOO'(-/7'II. % [ ` % P\ Ka% ZZ% ZZ%
d'$#I. % \ _% 5[ KP% ZZ% ZZ%
j#$.%$'$#I.% P5% `K̂ % ZZ% ZZ%
4#"#$% P`% 55K[ % ZZ% ZZ%

M-)#% B/0-(-'7' % ^^% P_KPl % ZZ% ZZ%
D-77#(/)' % \ ] % 5]K2l % ZZ% ZZ%
4#&$'(S'% _\ % \2K2l % ZZ% ZZ%
4#:%6/$S% _2% P`K̀l % ZZ% ZZ%

@/07)%/*%M0TT/$)%
M#$"-O#%d#O#-"#+%

ZZ% ZZ% ZZ% PKa_% 5KP̂%

 

15!$%'*+#R! (,%!?&*#/*?)7! *#C%'(*+)(.&'!Q,.! /.77%/(%$! (,%!12L!$)()! ')>?7%$!Q.>%#!

7*C*#+!=%7.Q!(,%!?.C%&(5!7*#%W!K,%!=)/V+&.4#$! .0!>.(,%&'!*#! (,%! ')>?7%!.0!MYZ!>.(,%&'!*'!

/.#'*'(%#(!Q*(,!(,*'!*#(%#(W!2.&!%B)>?7%R!K)=7%!_!',.Q'!(,)(!>.(,%&'!/.>?7%(%$!OMWN!5%)&'!.0!

%$4/)(*.#!S:9^ZWOT!.#!)C%&)+%R!Q,*/,!*'!%@4)7!(.!(,%!OM!5%)&'!*(!Q.47$!()V%!>.'(!(.!/.>?7%(%!
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,*+,! '/,..7 ! Q*(,.4(! )((%#$*#+! )#5! ?.'(U'%/.#$)&5! %$4/)(*.#W! G)#5! >.(,%&'! )7'.! &%?.&(%$!

Q.&&5*#+! )=.4(! 0*#)#/*)7! '(&%''W! -??&.B*>)(%75! .#%U0.4&(,! SMZW_]T! .0! ( ,%! ')>?7%! &%?.&(%$!

Q.&&5*#+!z-77!(,%!(*>%{!)=.4(!(,%*&!0*#)#/*)7!Q%77=%*#+W!K,%!)C%&)+%!)+%!.0!>.(,%&'!*#/74$%$!

*#! (,%! ')>?7%!0.&! (,*'! '(4$5!Q)'!M`Wd!5%)&'!S:9^`WN_T! )#$!>.'(! .0! (,%!>.(,%&'!Q%&%!'%70U

$%'/&*=%$! )'!%*(,%&!17)/V!S# _̂_R! Z̀WM]T! .&! [*'?)#*/! S#^ ddR! YNW\]TR! Q,*7%! )??&.B*>)(%75!

OYWN]!*$%#(*0*%$!)'! i,*(%!)#$! (,%!&%'(!Q%&%!%*(,%&!.(,%&!SYWO]T! .&!>47(*&)/*)7!SYWd]TW!K,%!

?)&(*/*?)#('! )&%!%C%#75!$*'(&*=4(%$! )/&.''! (,&%%! '()(%'!SF-R!GHR!HLTR!Q*(,!&%7)(*C%75!0%Q%&!

>.(,%&'! 7*C*#+! *#! GH! S.#75! OYWN]TW!-#.(,%&! =)/V+&.4#$! C)&*)=7%! (,)(! /.&&%7)(%'! Q*(,!

'./*.%/.#.>*/!'()(4'!*'!(,%!&%?.&(%$!/.4#(!.0!0%$%&)7!?&.+&)>'!S%W+WR![%)$!:()&(R!G%$*/)*$R!.&!

i38R!0477!7*'(!.0!+.C%&#>%#(!?&.+&)>'!(,)(!Q%&%!)'V%$!)=.4(!$%'/&*=%$!*#!/,)?(%&!(,&%%!)#$!

',.Q#!*#!K)=7%!dT!(,)(!)!>.(,%&!&%?.&(%$!&%/%*C*#+!.&!?)&(*/*?)(*#+!*#W!E#!)C%&)+%R!>.(,%&'!

&%?.&(%$!?)&(*/*?)(*#+!*#!MWd\!.0!(,%!0%$%&)7!?&.+&)>'!)'V%$!)=.4(R!Q*(,!'4='()#(*)7!C)&*)(*.#!

S:9^OWM̀TW!K)=7%!d!$%'/&*=%'!*#!04&(,%&!$%()*7!>)(%&#)7!?)&(*/*?)(*.#!*#!'./*)7!'%&C*/%'W!

Table 9 Maternal participation in selected social services (n=243) 

M/O-'I%(#$"-O#%
Y$#W0#7O.%

4 % c#$O#7)'8#%
M4Cca 5^2% ^[K`l %
Y$##%/$%$#+0O#+%O;-I+O'$#% ]a % P2KPl %
!'$I.%A#'+%M)'$)% P2% `KPl %
A#'+%M)'$)% 5[ % ^KPl %
e9@b% 5_\ % _5KPl %
m7#<TI/.<#7)%-7(0$'7O#% 5% 2K]l %
@'(;%'((-()'7O#% \ [ % 5] K] l %
D#+-O'-+% 5_P% _2K̀l %
A/0(-78%'((-()'7O#% ^5% P[ K5l %
B9A!Cc  

c% P_% 55K5l %
L);#$% a% \K_l %
4/7# % 5] % [ K̀l %
! !#%,,8(5(9+!;%+&4+4$9!@--4-+19'(!<&$J&15!!!!
#!K$5(9C!H9319+-C!L!M*486&(9!!!!
$!I$/!H9'$5(!N$5(! O9(&J2!@--4-+19'(!<&$J&15!

!

K)=7%!d! ',.Q'!>)(%&#)7!?)&(*/*?)(*.#!*#!C)&*.4'! './*)7! '4&C%5'! (,)(! (,%!12L! '4&C%5!

)'V%$!)=.4(W!G.'(!>.(,%&'!SdYWM]T!?)&(*/*?)(%$!*#!)(!7%)'(!.#%!'./*)7!'%&C*/%!?&.C*$%$!=5!(,%!

+.C%&#>%#(W!:?%/*0*/)775R!>.'(!>.(,%&'!&%?.&(%$!?)&(*/*?)(*#+!*#!:H-A!S`bW_]TR!i38!S\OWM]T!
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)#$!G%$*/)*$!S\NW_]TW!-!>*#.&*(5!&%?.&(%$!=%#%0*(*#+!0&.>!0&%%!.&!&%$4/%$!/,*7$/)&%!SMNWM]T!

.&!&%/%*C*#+!/)',!SOYWY]T!.&!,.4'*#+!)''*'()#/% !SMbWO]TW!E#75!)!'>)77!?&.?.&(*.#!.0!>.(,%&'!

*#$*/)(%$!(,%*&!/,*7$!?)&(*/*?)(%$!*#!6)&75![%)$!: ()&(!S_WM]T!.&! [ %)$!: ()&(!S`WM]TW!!

3#0.&>)(*.#! )=.4(! >)(%&#)7! ?,5'*/)7! )#$! >%#()7! ,%)7(,! Q)'! )7'.! /.77%/(%$W!

-??&.B*>)(%75!OZWM]!.0!(,%!>.(,%&'!Q%&%!&)(%$!)'!$%?&%''%$!=)'%$!.#!)!/4(.00!'/.&%!.0!ON!0.&!

(,%!A[f U_!*#C%#(.&5!S)'!&%?.&(%$!*#!(,%!>%(,.$'! /,)?(%&R!(,%!A[f U_!$%>.#'(&)(%$!*#(%&#)7!

/.#'*'(%#/5!&%7*)=*7*(5TW!G)(%&#)7!'4='()#/%!4'%!Q)'!>*#*>)7!0.&!>.'(!>.(,%&'R!Q*(,!)!/7%)&!

>);.&*(5!&%?.&(*#+!#.(!'>.V*#+!S\_WM]T!)#$! Ob̀ !.0!MbO!>.(,%&'!SbdWZ]T!!&%?.&(*#+!(,)(!(,%5!

,)$!#.(!$&)#V! )7/.,.7!Q*(,*#! (,%!?)'(!5%)&W! i,%#! )'V%$! (.!&)(%! (,%*&!?,5'*/)7! ,%)7(,R!>.'(!

>.(,%&'!&%?.&(%$!=%*#+!,%)7(,5!t !.#75!%*+,(!SZWZ]T !)#$!YZ!SO\W\]T !&)(%$!(,%*&!,%)7(,!)'!zA..&{!

)#$! z2)*&{! &%'?%/(*C%75W! K,%! >);.&*(5! S\ _Wd]T! *#$*/)(%$! (,%*&! ,%)7(,! Q)'! %*(,%&! zD..${!

SZbW_]TR!zI%&5!+..${!SOdWZ]TR!.&!z6B/%77%#({!SMZW_]TW!

<#2!>*)9&.',.?*!),4,.),.9)K!E&*4),+**0.5;!450!-(%)*-(60!+((0!.5)*9%&.,1!

K)=7%!ON!',.Q'!(,)(! \ \ WN]!S#^ O_\T!.0!>.(,%&'!&%?.&(%$!=&%)'(0%%$*#+!(,%*&!/,*7$!)(!

7%)'(!.#%!(*>%W!K,%!>%)#!=&%)'(0%%$*#+!$4&)(*.#!S*#/74$*#+!(,%!>.(,%&'!(,)(!#%C%&!=&%)'(0%$T!

Q)'!ZW`!>.#(,'!S:9^YWOTW!-'! /.>?)&%$! (.! (,%!>%)#! .0!ZW`!>.#(,'R! (,%!C)&*)=*7*(5! ,%&%!*'!

#.()=7%!*#!,.Q!7)&+%!*(!*'!S:9^YWOTW!!

Table 10 Mother’s Breastfeeding Behaviors and Household Food Insecurity  

@;'$'O)#$-()-O%
%

@')#8/$.%
%

Y$#W0#7O.% % %
%@/07)%
=73P]\ >%

c#$O#7)'8#% D#'7 % M, %

b$#'()*##+% !"#$%&$#'()*#+% 5`_% __K2% ZZ% ZZ%
4/)%&$#'()*#+% [^ % P\K2% % %

,0$')-/7%/*%
&$#'()*##+-78%
=</7);(>%

% % % \K̂ 2% ]K5P%

AY9a Y//+%-7(#O0$-).% ^_% P_K%̂ % %
% Y//+%(#O0$-).% 5_^% _PK]% % %

!!N$%-(*$86!3$$6!49-('%&4+2!

!

!
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-'!%B?%/(%$R!(,%'%!(Q.!C)&*)=7%'!,)C%!)!'(&.#+!&%7)(*.#',*?R!)'!'%%#!*#!K)=7%!OOW!!

Table 11 A crosstabulation of ever breastfed and 
breastfeeding duration 

b$#'()*##+-78%+0$')-/7%
!"#$%&$#'()*#+%

=735`_>%
4#"#$%&$#'()*#+%

=73[^ >%
2%</7);( %% 5P% [^ %
5%</7);% \\ % 2%
P%</7);(% P %̂ 2%
\%</7);( % \P% 2%
]%</7);( % 5] % 2%
[%</7);( % 5] % 2%
^%</7);(% a% 2%
_%</7);(% ^% 2%
`%</7);(% a% 2%
a%</7);(% 2% 2%
52%</7);(% ] % 2%
55%</7);(% \ % 2%
5P%</7);(% _% 2%
5Pn%</7);(% 5`% 2%

!

K,%! (Q.! C)&*)=7%'! ,)C%! )! A%)&'.#X'!/.&&%7)(*.#! .0! NWY_R! )#$! )#! *#(%&%'(*#+! ?)((%&#!

%>%&+%'! *#! K)=7%! OO!Q,%#! /&.''! ()=47)(*#+! (,%'%! C)&*)=7%'W! -7(,.4+,! OM! >.(,%&'! &%?.&(%$!

=&%)'(0%%$*#+!(,%*&!/,*7$!)(!7%)'(!.#%!(*>%R!(,%5!#%C%&!=&%)'(0%$!(,%*&!/,*7$!/.#(*#4.4'75!0.&!.#%!

%#(*&%!>.#(,W!1)'%$!.#!(,%!&%C*%Q!.0!7*(%&)(4&%!$%'/&*=%$!*#!/,)?(%&!(Q.R!(,%&%!*'!*#'400*/*%#(!

%C*$%#/%!(.!'4++%'(!(,)(!)!(*>%!0&)>%!.0!=&%)'(0%%$*#+!0.&!7%''!(,)#!.#%!>.#(,!',.47$!)00%/(!

=&)*#!$%C%7.?>%#(W!

K,%! .(,%&! V%5! *#$%?%#$%#(! C)&*)=7%! *'! ,.4'%,.7$! 0..$! *#'%/4&*(5! S[23TR! Q,*/,! Q)'!

$*/,.(.>*<%$!)'! ',.Q#!*#!K)=7%!OMW!M\ Ẁ]!S#^ ` \ T!.0!(,%!>.(,%&'!Q%&%!&)(%$!)'!%B?%&*%#/*#+!

0..$!*#'%/4&*(5!=)'%$!.#!&%'?.#'%'!(.!)#!)$)?(%$!C%&'*.#!.0!(,%!"W:W![.4'%,.7$! 2::!G.$47%!

: ,.&(!2.&>W!

!

!
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Table 12 A crosstabulation of household food insecurity 
(HFI) status and the Household Food Security Survey Raw 

Score 

d':%MO/$#%
Y//+%(#O0$-).%

=735_^>%
Y//+%-7(#O0$#%

=73̂ _>%
2% 5\ \ % 2%
5% ] \ % 2%
P% 2% 5a%
\ % 2% 5P%
] % 2% 5^%
[ % 2% P2%

;$+()!&1/!-'$&(-!$3!F!196!:!/(&(!6(349(6!1-!3$$6!-('%&(!196!-'$&(-!0(+/((9!E7W!
/(&(!6(349(6!1-!3$$6!49-('%&("!

<#7!>*)9&.',.?*!),4,.),.9)K! .5+45,!CCU!E&4.5!Z4?*!+&*^%*59.*)!!

K,%&%!)&%!%*+,(!$%?%#$%#(!C)&*)=7%'!*#!(,*'!$*''%&()(*.#R!)77!.0!Q,*/,!&%7)(%!(.!=&)*#!Q)C%!

0&%@4%#/*%'!S&%7)(*C%!)#$! )='.74(%!?.Q%&!(,%()R!)7?,)R!=%()! )#$!+)>>)TW!K,%! '/)7%!.0! (,%'%!

C)&*)=7%'!*'!pI ! m[<!S)7(,.4+,!&%7)(*C%!?.Q%&!*'!)!?&.?.&(*.#!)'!$%'/&*=%$!*#!8,)?(%&!ZTW!!K)=7%!

OZ!',.Q'! (,%!'/)7%!.0!(,%!&%7)(*C%!?.Q%&!)&%!(5?*/)775!C%&5!'>)77!#4>=%&'W!

Table  13 Descriptive statistics for infant EEG (n=243)  

Variables Mean SD Min Max 
d#I')-"#%);#)'%T/:#$%% 2K[^a% 2K2a2% 2K\^[ % 2K_a\%

d#I')-"#%'IT;'%T/:#$%% 2KP^%̀ 2K2\ %̂ 2K5[[ % 2K\^_ %

d#I')-"#%&#)'%T/:#$%% 2K52]% 2K2]5% 2K2PP% 2KP5a%

d#I')-"#%8'<<'%T/:#$%% 2K2[ %̀ 2K2\]% 2K22^% 2K5`` %

C&(/I0)#%);#)'%T/:#$%% 5K]_P% 2KPa_% 2K][_ % PK5̂a%

C&(/I0)#%'IT;'%T/:#$%% 2K_a_% 2KP^]% 2K5[\ % 5K][] %

C&(/I0)#%&#)'%T/:#$%% 2K\[_ % 2K5a_% 2K2PP% 5K22_%

C&(/I0)#%8'<<'%T/:#$%% 2KP55% 2K5[2 % 2K22̂% 2K_\_%

Epoch Count \ P\Ka 5`aK  ̀ 0.000 823 

;$+()! @0-$8%+(!+*(+1C!18,*1C!0(+1!196!J1551!,$/(&!5(1-%&(6!49!XG%.N=C!
&(81+4>(!+*(+1C!18,*1C!0(+1!196!J1551!,$/(&!1&(!&1+4$-"!!!
!
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!

Figure 8 Histograms of relative theta, alpha, beta, and gamma power 

!

Figure 9 Histograms of absolute theta, alpha, beta, and gamma power (µV! /Hz) 

J%7)(*C%!?.Q%&!(,%()!,)'!)!>%)#!.0!NWb\ `d!S:9^NWNdNTR!&%7)(*C%!?.Q%&!)7?,)!,)'!)!>%)#!

.0!NWM`_!S:9^NWNYZ`TR!&%7)(*C%!?.Q%&!=%()!,)'!)!>%)#!.0!NWONY!S:9^NWNYOTR!)#$!&%7)(*C%!?.Q%&!

+)>>)!,)'!)!>%)#!.0!NWNb_!S:9^NWNZYTW!E#!(,%!.(,%&!,)#$R!)='.74(%!(,%()!?.Q%&!,)'!)!>%)#!

.0!OWY\ !S:9^NWMdTR!)='.74(%!)7?,)!?.Q%&!,)'!)!>%)#!.0!NW_N!S:9^NWM`TR!)='.74(%!=%()!?.Q%&!
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,)' !)!>%)#!.0!NWZ` !S:9^NWMNTR!)#$!&%7)(*C%!+)>>)!?.Q%&!,)'!)!>%)#!.0!NWMO!S:9^NWObTW!-'!

$%'/&*=%$! *#! (,%! >%(,.$'! /,)?(%&R! )! 7*#%)&! &%+&%''*.#! )''4>%'! (,)(! (,%! %&&.&! $*'(&*=4(*.#! *'!

#.&>)7W! i,%#! (,%! 4#$%&75*#+! $%?%#$%#(! C)&*)=7%! *'! *('%70! #.(! #.&>)775! $*'(&*=4(%$R! (,*'! *'!

4'4)775!()V%#!(.!=%!)#!*#$*/)(.&!(,)(!(,%!%&&.&!$*'(&*=4(*.#!Q*77!)7'.!#.(!=%!#.&>)7W!3#!(,*'!/)'%R!

(,%!?.'*(*C%!'V%Q!0.&!(,%!+)>>)!C)&*)=7%!Q)'!?&.=7%>)(*/!'*#/%!(,%!%&&.&!$*'(&*=4(*.#!S*#!=.(,!

&%7)(*C%!)#$!)='.74(%!?.Q%&!>.$%7'T!Q)'!,%(%&.'/%$)'(*/W!K,*'!?&.=7%>!Q)'!'.7C%$!=5!4'*#+!

&.=4'(!&%+&%''*.#W!!!

<#<!8.?4&.4,*! 0*)9&.',.?*! ),4,.),.9)! +(&!E&4.5! Z4?*)! 450!E&*4),+**0.5;Y! +((0!

.5)*9%&.,1!!

K)=7%!OY!',.Q'!)!/.&&%7)(*.#!>)(&*B!0.&!(,%!$%?%#$%#(!C)&*)=7%'!)#$!(,&%%!*#$%?%#$%#(!

C)&*)=7%'W!-'!Q%!Q.47$!%B?%/(R!(,%!&%7)(*C%!)#$!)='.74(%!>%)'4&%'!)&%!?.'*(*C%75!/.&&%7)(%$!t !

0.&!%B)>?7%!&%7)(*C%!)7?,)!?.Q%&!*'!?.'*(*C%75!)''./*)(%$!Q*(,!)='.74(%!)7?,)!?.Q%&W!K,%!')>%!

*'! (&4%!Q,%#! /.>?)&*#+!&%7)(*C%!)#$! )='.74(%!?.Q%&!0.&!=.(,!+)>>)! )#$!=%()!0&%@4%#/*%'W!

3#(%&%'(*#+75R!(,%&%!*'!)#!%B/%?(*.#!(.!(,*'!?)((%&#W!J%7)(*C%!(,%()!?.Q%&!,)'!)!'(&.#+!#%+)(*C%!

/.&&%7)(*.#!Q*(,!)77!.(,%&!(5?%'!.0!=&)*#!Q)C%!0&%@4%#/*%'!t !*#/74$*#+!)='.74(%!(,%()!?.Q%&W!

K,*'!?)&)$.B!*'!%B?7)*#%$!=5!&%>%>=%&*#+!(,)(!&%7)(*C%!(,%()!?.Q%&!*'!47(*>)(%75!)!?&.?.&(*.#R!

Q,%&%!(,%!#4>%&)(.&!*'!)='.74(%!(,%()!?.Q%&R!)#$!(,%!$%#.>*#)(.&!*'!(,%!'4>!.0!)='.74(%!(,%()R!

)7?,)R!=%()!)#$!+)>>)!?.Q%&W!A&.?.&(*.#'!/)#!$%/&%)'%!%C%#!)'!(,%!#4>%&)(.&!*#/&%)'%'q!(,*'!

.//4&'! Q,%#! (,%! *#/&%)'%! *#! (,%! $%#.>*#)(.&! *'! 7)&+%! %#.4+,! (.! .00'%(! (,%! *#/&%)'%! *#! (,%!

#4>%&)(.&W!K,*'!?)((%&#!*'!,)??%#*#+!,%&%W!H.(*/%!(,%!?.'*(*C%!/.&&%7)(*.#!(,)(!)='.74(%!(,%()!

?.Q%&!,)'!Q*(,!(,%!.(,%&!)='.74(%!?.Q%&!>%)'4&%!S=.7$%$!*#!K)=7%!OYTW!-'!)='.74(%!(,%()!?.Q%&!

*#/&%)'%'R!'.!$.!)77!(,%!.(,%&!)='.74(%!>%)'4&%'W!2./4'*#+!.#!&%7)(*C%!(,%()!?.Q%&!(,%#R!Q,*7%!

*('!#4>%&)(.&!*#/&%)'%'!)'!)='.74(%!?.Q%&!(,%()!&*'%'R!*(X'!$%#.>*#)(.&!SQ,*/,!*'!(,%!'4>!.0!)77!

)='.74(%!>%)'4&%'T!*#/&%)'%'!%C%#!0)'(%&W!K,*'!7%)$'!(.!(,%!?)&)$.B*/)7!0*#$*#+!(,)(!&%7)(*C%!)#$!

)='.74(%!(,%()!?.Q%&!)&%!#%+)(*C%!)''./*)(%$R!)#$!(,%!&%7)(*.#!*'!@4*(%!'(&.#+!S)^!UNW``TW!
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3#!7..V*#+!)(!(,%!=*C)&*)(%!)''./*)(*.#!=%(Q%%#!(,%!$%?%#$%#(!)#$!*#$%?%#$%#(!C)&*)=7%'!

SQ,*/,!*+#.&%'!)77!.(,%&!C)&*)=7%'TR!%C%&!=&%)'(0%$!,)'!(,%!'(&.#+%'(!/.&&%7)(*.#!Q*(,!(,%!0.4&!
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=*C)&*)(%!)''./*)(*.#'!Q*(,!)77!0.4&!>%)'4&%'!.0!=&)*#!Q)C%!0&%@4%#/*%'R!=%*#+!4#$%&!NWON!*#!

)='.74(%!C)74%!*#!%C%&5!/)'%W![23!,)'!(Q. !/.&&%7)(*.#' !(,)(!&*'%!)=.C%!(,%!NWON!>)&V!*#!)='.74(%!
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<1=3-!7>!?&%%-31$*&#!$1=3-!@&%!'-9-#'-#$!1#'!*#'-9-#'-#$!A1%*1=3-/!)
)) : ! E! V! Y! W! Z! [ ! \ ! ] ! :F! :: !

:"!^(81+4>(!+*(+1!,$/(&! :"FF! !! !! !! !! !! !! !! !! !! !!

E"!@0-$8%+(!+*(+1!,$/(&! 7F"ZZ! :"FF! ! ! ! ! ! ! ! ! !

V"!^(81+4>(!18,*1!,$/(&! 7F"ZF! F"[F! :"FF! !! !! !! !! !! !! !! !!

Y"!@0-$8%+(!18,*1!,$/(&! 7F"\Z! F"\] ! F"\: ! :"FF! ! ! ! ! ! ! !

W"!^(81+4>(!0(+1!,$/(&! 7F"]V! F"W:! F"E]! F"Z]! :"FF! !! !! !! !! !! !!

Z"!@0-$8%+(!0(+1!,$/(&! 7F"]: ! F"W]! F"V:! F"[Z! F"][ ! :"FF! ! ! ! ! !

["!^(81+4>(!J1551!,$/(&! 7F"\Z! F"V]! F":W! F"W[! F"]F! F"\\ ! :"FF! !! !! !! !!

\"!@0-$8%+(!J1551!,$/(&! 7F"\Z! F"YZ! F":\ ! F"ZV! F"]F! F"]V! F"]\ ! :"FF! ! ! !

]"!O>(&!0&(1-+3(6! 7F":: ! F"E:! F"EV! F"E:! F"FV! F"F[! F"FF! F"FV! :"FF! !! !!

:F"!U&(1-+3((649J!6%&1+4$9! 7F"F:! F"F\! F"FY! F"FZ! 7F"F:! F"F:! F"FF! F"F:! F"Y\! :"FF! !

::"!N_H! F":E! 7F"FE! 7F"F\! 7F"FZ! 7F":: ! 7F"F]! 7F"F\! 7F"F[! F"FV! F"FY! :"FF!
;$+()!^(81+4>(!+*(+1C!18,*1C!0(+1!196!J1551!1&(!&1+4$-!196!10-$8%+(!+*(+1C!18,*1C!0(+1!196!J1551!,$/(&!4-!
5(1-%&(6!49!XG%.N="!`^(8"a!196!`@0-"a!&(3(&!+$!`^(81+4>(a!196!`@0-$8%+(a!&(-,('+4>(82b!`U_a!&(3(&-!+$!
0&(1-+3((649J"!
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?)((%&#'W!2.&!%B)>?7%R!K)=7%!Ob!',.Q'!(,)(! )='.74(%!(,%()!?.Q%&!)#$!=.(,!&%7)(*C%!)#$!)='.74(%!
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Table 15 Independent t-tests ever breastfed and relative theta, alpha, gamma 
and beta power 

( E<'#(%#'"+,9'1(
F.GH@7I(

( J-,(%#'"+,9'1 (
F.GKDI(

% (

!"#$"%&'( /'".(FLMI ( ( /'".(FLMI ( 8-N'.O+(d% ; C<"&*'(
d#I')-"#%F;#)'%T/:#$% 2K[̂ %=2K2a>% % 2K[a%=2K52>% Z2KP̂% K2a\%
C&(/I0)#%F;#)'%T/:#$% 5K[2 %=2KPa>% % 5K\[ %=2KP`>% 2K][ % f K225%
d#I')-"#%CIT;'%T/:#$ % 2KP_%=2K2]>% % 2KP[%=2K2]>% 2K[_ % K22]%
C&(/I0)#%CIT;'%T/:#$% 2K\̀ %=2KP_>% % 2K_2%=2KP]>% 2K[2% K225%
d#I')-"#%b#)'%T/:#$ % 2K52%=2K2]>% % 2K52%=2K2]>% 2K2̀% K5̂[ %
C&(/I0)#%b#)'%T/:#$% 2K\̂ %=2K5a>% % 2K\\ %=2KP2>% 2K5̂% K\22%
d#I')-"#%k'<<' %T/:#$ % 2K2^%=2K2\>% % 2K2^%=2K2]>% Z2K25% Ka_\ %
C&(/I0)#%k'<<'%T/:#$% 2KP5%=2K5[>% % 2KP2%=2K5[>% 2K2̂% K̂a5%
;$+()!@0-$8%+(!+*(+1C!18,*1C!0(+1!196!J1551! ,$/(&!5(1-%&(6!49!XG%.N=C!&(81+4>(!+*(+1C!18,*1C!0(+1!196!
J1551!,$/(&!1&(!&1+4$-"!c*(!+7+(-+!1--%5(-!+*(!$%+'$5(!>1&4108(-!1&(!9$&51882!64-+&40%+(6!/*4'*!4-!+(9108(!
3$&!188!>1&4108(-!(T'(,+!3$&!J1551" !

!

G*&&.&*#+!(,%!Q%)V%&!/.&&%7)(*.#'!(,)(![23!,)$!Q*(,!(,%!.4(/.>%'!)'!/.>?)&%$!(.!%C%&!

=&%)'(0%%$*#+R!K)=7%!O` !',.Q'!(,)(![23!*' !#.(!'()(*'(*/)775!)''./*)(%$!Q*(,!)#5!.0!(,%!.4(/.>%!

>%)'4&%'!)(!(,%!WNb!7%C%7W![23!*'!>)&+*#)775!&%7)(%$!(.!&%7)(*C%!=%()!?.Q%&!S; !^!WN_\ R!8.,%#X'!

1!^!UNWMbT!)#$!&%7)(*C%!(,%()!?.Q%&!S?!^!WN\MR!8.,%#X'!1!^!NWM` TW!

Table 16 Independent t-tests HFI and relative and absolute theta, alpha, gamma and 
beta power 

( 0--1($.+'2*#$,3(
F.GD7I(

( 0--1(+'2*#$,3(
F.GH7DI(

% (

!"#$"%&'( /'".(FLMI ( ( /'".(FLMI ( 8-N'.O+(d% ; C<"&*'(
d#I')-"#%F;#)'%T/:#$% 2K[a%=2K2a>% % 2K[̂ %=2K2a>% 2KP̂% K2_P%
C&(/I0)#%F;#)'%T/:#$% 5K]̂ %=2K\̂>% % 5K]_%=2KP_>% Z2K2[% K_2_%
d#I')-"#%CIT;'%T/:#$ % 2KP^%=2K2]>% % 2KP_%=2K2]>% Z2K5a% K5aa%
C&(/I0)#%CIT;'%T/:#$% 2K__%=2K\2>% % 2K̀5%=2KP[>% Z2K5\ % K\^2 %
d#I')-"#%b#)'%T/:#$ % 2K52%=2K2]>% % 2K52%=2K2]>% Z2KP[ % K2̀_%
C&(/I0)#%b#)'%T/:#$% 2K\\ %=2KP2>% % 2K\_%=2KP2>% Z2K5a% K5̀5%
d#I')-"#%k'<<' %T/:#$ % 2K2[%=2K2\>% % 2K2^%=2K2]>% Z2K5`% KP2_%
C&(/I0)#%k'<<'%T/:#$% 2K5a%=2K5]>% % 2KPP%=2K5[>% Z2K5_% KP[2%

;$+()!@0-$8%+(!+*(+1C!18,*1C!0(+1!196!J1551! ,$/(&!5(1-%&(6!49!XG%.N=C!&(81+4>(!+*(+1C!18,*1C!0(+1!196!
J1551!,$/(&!1&(!&1+4$-"!c*(!+7+(-+!1--%5(-!+*(!$%+'$5(!>1&4108(-!1&(!9$&51882!64-+&40%+(6!/*4'*!4-!+(9108(!
3$&!188!>1&4108(-!(T'(,+!3$&!J1551" !

!
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!

Figure 10 Boxplots of relative theta, alpha, beta, and gamma power split by whether an 
infant was ever breastfed or not!

!

Figure 11 Boxplots of absolute theta, alpha, beta, and gamma power (µV! /Hz) split by 
whether an infant was ever breastfed or not 
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2*+4&%'!OM!)#$!OZ!',.Q!=&%)'(0%%$*#+!$4&)(*.#!*'!+%#%&)775!4#&%7)(%$!(.!)#5!.0!(,%!=&)*#!

Q)C%!0&%@4%#/5!>%)'4&%'W!!

!

Figure 12 Scatterplots of relative theta, alpha, beta, and gamma power and 
breastfeeding duration (months) 

!

Figure 13 Scatterplots of absolute theta, alpha, beta, and gamma power (µV! /Hz) 
and breastfeeding duration (months) 
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!

Figure 14 Box plots of relative theta, alpha, beta, and gamma power and 
Household Food Insecurity (HFI) 

!

Figure 15 Box plots of absolute theta, alpha, beta, and gamma power (µV! /Hz) and 
Household Food Insecurity (HFI) 

!
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<#B!G00.,.(546! E.?4&.4,*! *_'6(&4,.(5! +(&! ,-*! -(%)*-(60! +((0! .5)*9%&.,1! 450!

E&*4),+**0.5;!!
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(%'(!.0!)''./*)(*.#W!K,%!#477!,5?.(,%'*'!.0!(,%!/,*U'@4)&%!(%'(!*'!#.!)''./*)(*.#W!- !'*+#*0*/)#(!

/,* U'@4)&%! (%'(! (,%&%0.&%! *#$*/)(%'! )! '()(*'(*/)775! '*+#*0*/)#(! )''./*)(*.#! =%(Q%%#!(,%!(Q.!

/)(%+.&*/)7!C)&*)=7%'W!!!

K)=7%'!O\!(,&.4+,!Od!',.Q' !(,)(! :H-A!)#$!i38!?)&(*/*?)(*.#!)&%!+%#%&)775!4#&%7)(%$!
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Table 17 Bivariate association of SNAP participation and 
ever breastfed 

% ,-+%7/)%%%%%
c'$)-O-T')#%-7%M4Cc%

c'$)-O-T')#+%%%%%%%%%%%
-7%M4Cc%

4#"#$%&$#'()#+%% 5`%=PPl> % \` %=P] l> %
!"#$ %&$#'()*#+%% ^[ %=_` l> % 5PP%=_̂ l> %

@;-Z(W0'$#%)#()X%χ2=5>%3%2K2]J%T3K`]2%
!

Table 18 Bivariate association of WIC participation and ever 
breastfed 

% ,-+%7/)%%%%%
c'$)-O-T')#%-7%e9@%

c'$)-O-T')#+%%%%%%%%%%%
-7%e9@%

4#"#$%&$#'()#+%% 5_%=\a l> % \a %=P\ l> %
!"#$%&$#'()*#+%% [ \ %=5\ l> % 5\] %=__l> %

@;-Z(W0'$#%)#()X%χ2=5>%3%2K2PJ%T3Ka25%
!
!
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Table 19 Bivariate association of SNAP participation and 
food insecurity 

% ,-+%7/)%%%%%
c'$)-O-T')#%-7%M4Cc%

c'$)-O-T')#+%%%%%%%%%%%
-7%M4Cc%

Y//+%(#O0$-).%% ^P%=_[ l> % 55] %=_5l> %
Y//+%-7(#O0$-).%%% P5%=P[ l> % ]^%=Pal> %

@;-Z(W0'$#%)#()X%χ2=5>%3%2K̂5`J%T3K^_[ %
!

-'! '%%#! *#! K)=7%! MNR! (,%&%! *'!)#! )''./*)(*.#! =%(Q%%#! 0..$! *#'%/4&*(5! )#$! i38!

?)&(*/*?)(*.#!Q,*/,!*'! '*+#*0*/)#(!)(!(,%!WNb!7%C%7!S; ^WNZOTW!K,%!.$$'!&)(*.!*'!MWMMR!>%)#*#+!(,)(!

(,%!.$$'!.0!?)&(*/*?)(*#+!*#!i38!)&%!)??&.B*>)(%75!(Q*/%!)'!+&%)(!0.&!>.(,%&'!Q,.!%B?%&*%#/%$!

0..$!*#'%/4&*(5!)'!/.>?)&%$!(.!>.(,%&'!Q,.!Q%&%!&)(%$!)'!0..$!'%/4&%W!

Table 20 Bivariate association of WIC participation and food 
insecurity 

% ,-+%7/)%%%%%
c'$)-O-T')#%-7%e9@%

c'$)-O-T')#+%%%%%%%%%%%
-7%e9@%

Y//+%(#O0$-).% [` %=̀ \ l> % 55`%=̂ ` l> %
Y//+%-7(#O0$-).%%% 5P%=5_l> % [[ %=\ Pl> %

@;-Z(W0'$#%)#()X%χ2=5>%3%]K̂ [ J%T3K2\5 %
!

K,%!&%7)(*.#',*?!.0!(,%!3I'!S%C%&!=&%)'(0%$!)#$![23T!(.!(,%!'(4$5!.4(/.>%' !*'!)''%''%$!

0.&!)77!$%>.+&)?,*/!/.C)&*)(%'!4'%$!*#!(,%!GFJ!>.$%7'!(,)(!0.77.QW!6)/,!$%>.+&)?,*/!C)&*)=7%!

*'!=&.V%#!$.Q#!=5!(,%!=*#)&5!3I'!)#$!&%?.&(%$!*#!K)=7%!MO!S%C%&!=&%)'(0%$T!)#$!K)=7%!MM!S[23TW!

-'!Q)'!$.#%!0.&!7..V*#+! )(! (,%!=*C)&*)(%!)''./*)(*.#!=%(Q%%#!(,%!3I'! )#$! :H-A! )#$! i38!

?)&(*/*?)(*.#R!(,%!3I' !Q%&%!/&.''!()=47)(%$!Q*(,!)77!/)(%+.&*/)7!$%>.+&)?,*/!C)&*)=7%'!S&)/%R!

'*(%R!$%?&%''*.#!'()(4'R!?,5'*/)7!,%)7(,!'()(4'R!>)(%&#)7!)7/.,.7! '()(4' R!>)(%&#)7!/*+)&%((%!'()(4' R!

)#$! 0*#)#/*)7! Q.&&5TR! $*'?7)5*#+! /.74>#! ?%&/%#()+%'!)#$! ?&%'%#(*#+! /,*U'@4)&%! &%'47('! (.!

$%(%&>*#%!Q,%(,%&!(,%!(Q.!C)&*)=7%'!)&%!'*+#*0*/)#(75!&%7)(%$W!3#!) !'*#+7%!/)'%!S>)(%&#)7!&)/%T!

Q,%&%!(,%!/.&%!/,*U'@4)&%!)''4>?(*.#!.0!,)C*#+!)!>*#*>4>!%B?%/(%$!0&%@4%#/5!.0!0*C%!0.&!

%)/,!/%77!Q)' !C*.7)(%$R!2*',%&X'!6B)/(!K%'(!Q)'!4'%$!*#'(%)$!.0!(,%!/,*U'@4)&%!(%'(W!2.&!#4>%&*/!

/.C)&*)(%'!S)+%R!%$4/)(*.#R!/.4#(!.0!'%&C*/%'TR!(,%!>%)#!)#$!:9!)&%!',.Q#!0.&!(,%!(Q.!7%C%7'!
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.0!%C%&!=&%)'(0%$R!Q,*7%!)#!*#$%?%#$%#(!')>?7%'!(U(%'(!)''4>*#+!%@4)7!C)&*)#/%'!Q)'!4'%$!(.!

)''%''!Q,%(,%&!(,%!(Q.!C)&*)=7%'!',)&%!)!'()(*'(*/)775!'*+#*0*/)#(!&%7)(*.#',*? W!!

K)=7%! MO! ',.Q'! (,)(! %C%&! =&%)'(0%$! Q)'! '*+#*0*/)#(75! )''./*)(%$! Q*(,! >)#5! .0! (,%!

/.C)&*)(%'!t ! Q,*/,! ,*+,7*+,('! (,%! *>?.&()#/%! .0! 0)C.&*#+! (,%! GFJ!&%+&%''*.#! &%'47('! (,)(!

0.77.Q!.C%&!(,%!=*C)&*)(%!(U(%'('!$*'?7)5%$!*#!K)=7%!ObW!

Table 21 Covariates broken down by ever breastfed 

% !

E<'#(%#'"+,9'1(
F.GH@7I( (

J'<'#(%#'"+,9'1(
F.GKDI(

p!
!  

Categorical variables Y$#Wd%=l>% %% Y$#Wd%=l>% %
D')#$7'I%
d'O#N!);7-O-).%

e;-)# % P\%=5PK\l>% % 55%=5aK^l>% K22\!"  

bI'OSNC*$-O'7%C<#$-O'7% [`%=\5K2l> % % \2%=[\K^l>% %
A-(T'7-OJ%B')-7'J%MT'7-(;% `^%=]K̂2l> % % 5\%=P\KPl>% %
L);#$% a%=]K`l>% % 5%=5K`l>% %
D0I)-$'O-'I% 55%=[Kal>% % 5%=5K`l>% %

D')#$7'I%<#7)'I%
;#'I); %

,#T$#((#+%=52%f%cAg`>% P2%=52K_l>% %% 5P%=P5K]l>% K2^\%
4/)%+#T$#((#+%=52%h%cAg`>% 5^_%=`aK\l>% %% ]]%=_`K^l>% %%

D')#$7'I%T;.(-O'I%
;#'I); !

#%
k//+ % 5]`%=_aK5l>% % ]]%=_`K^l>% Kaaa%
c//$ % \a%=P2Kal>% % 5P%=P5K]l>% %

D')#$7'I%'IO/;/I%
()')0( %

4#"#$%-7%);#%I'()%.#'$% 55[%=^5K[l>% %% Pa%=[5K`l>% KP[\%
A'+%+$'7S%-7%I'()%.#'$% _P%=\`K[l>% %% P_%=]`KPl>% %%

D')#$7'I%(</S-78%
()')0( %

4#"#$%-7%);#%I'()%.#'$% 5[_%=`]K2l> % % \\%=[`Kal>% fK225%
A'+%(</S#+%-7%I'()%.#'$% \2%=5K̂2l> % % P\%=]5K5l>% %

Y-7'7O-'I%:/$$.% B-))I#%)/%7/%:/$$.% ^`%=\^K]l> % %% 5`%=\PK5l>% K^_]%
D/+#$')#%)/%;-8;%:/$$.% 55a%=^\K^l>% %% \`%=^_Kal>% %%

M-)#% B/0-(-'7' % \` %=P2K\l>% % P`%=[2K2l> % f%K225%
D-77#(/)' % Pa%=5[K[l>% % [ %=`Kal>% %
4#&$'(S'% [_ %=\2K[l>% % 5^%=P`K^l>% %
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Table 22 Covariates broken down by household food insecurity (HFI) 
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Figure 16 Theta, alpha, beta, and gamma brain waves with corresponding expected 
directionality for breastfed infants who are food secure 
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Table 23 Relative and absolute theta power MLR results, effect size and 
standard errors reported 

% d#I')-"#%T/:#$% % C&(/I0)#%T/:#$%
Variables D/+#I%5% D/+#I%P% % D/+#I%\% D/+#I%]%
!"#$%&$#'()*#+% Z2K2a2%%%%%%%

=2K2^^>% %
% %2K5[Po%%%%%%%

=2K2^]>% %
,0$')-/7%/*%
&$#'()*##+-78% %

Z2K22P%%%%%%%
=2K2^P>%

%
%

%2K25_%%%%%%%
=2K2^5>%

AY9% %2K522%%%%%%%
=2K2_P>%

%2K2aP%%%%%%%
=2K2_P>%

% %2K225%%%%%%%
=2K2^a>%

%2K25P%%%%%%%
=2K2_2>%

D')#$7'I%$'O#X%e;-)#% %2K5\[%%%%%%%
=2K2_`>%

%2K5]2%%%%%%%
=2K2_`>%

% Z2K2a[%%%%%%%
=2K2_[>%

Z2K52[%%%%%%%
=2K2_^>%

D')#$7'I%$'O#X%bI'OS% %2K5_5%%%%%%%
=2K2`a>%

%2K5`5o%%%%%%%
=2K2`a>%

% Z2KP_Poo%%%%%%%
=2K2`^>%

Z2KP`_oo%%%%%%%
=2K2`_>%

D')#$7'I%$'O#X%L);#$% Z2K2P_%%%%%%%
=2K2^^>%

Z2K2\2%%%%%%%
=2K2^_>%

% Z2K5PP%%%%%%%
=2K2^]>%

Z2K55`%%%%%%%
=2K2^[>%

D')#$7'I%$'O#X%
D0I)-$'O-'I%

%2K2aP%%%%%%%
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%2K2a5%%%%%%%
=2K2_2>%

% Z2K5]`o%%%%%%%
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%
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Z2K22^%%%%%%%
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% Z2K25\%%%%%%%
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Z2K2P\%%%%%%%
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Z2K2^`%%%%%%%
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% %2K22`%%%%%%%
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% %2K2]5%%%%%%%
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%2K2\^%%%%%%%
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=2K2^[>%

%2K55[%%%%%%%
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Z2K552%%%%%%%
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Table 24 Relative and absolute alpha power MLR model results, effect size 
and standard errors reported 

% d#I')-"#%T/:#$% % C&(/I0)#%T/:#$%
Variables D/+#I%5% D/+#I%P% % D/+#I%\% D/+#I%]%
!"#$%&$#'()*#+% %2KPPaoo%%%%%%%

=2K2_2>% % %
%2K5_2oo%%%%%%%
=2K2^[>% %

,0$')-/7%/*%&$#'()*##+-78%
%

%2K25a%%%%%%%
=2K2^_>% % %

%2K25a%%%%%%%
=2K2^P>%

AY9% Z2K2]\%%%%%%%
=2K2_^>%

Z2K2P[%%%%%%%
=2K2__>% %

Z2K2]2%%%%%%%
=2K2_2>%

Z2K2P_%%%%%%%
=2K2_P>%

D')#$7'I%$'O#X%e;-)#% Z2K2`a%%%%%%%
=2K2`P>%

Z2K52]%%%%%%%
=2K2`]>% %

Z2K5P`%%%%%%%
=2K2__>%

Z2K5\a%%%%%%%
=2K2_`>%

D')#$7'I%$'O#X%bI'OS% Z2K5a2o%%%%%%%
=2K2a]>%

Z2KP5]o%%%%%%%
=2K2a^>% %

Z2KPPPo%%%%%%%
=2K2``>%

Z2KP\aoo%%%%%%%
=2K2`a>%

D')#$7'I%$'O#X%L);#$% Z2K2a[%%%%%%%
=2K2_2>%

Z2K2`a%%%%%%%
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Z2K2`[%%%%%%%
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Z2K522%%%%%%%
=2K2^a>%

Z2K2a_%%%%%%%
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M]!*#!(,%!>.$%7'!0.&!&%7)(*C%!)#$!)='.74(%!)7?,)!?.Q%&!&%'?%/(*C%75T!*#!>.$%7'!Q,%&%!%C%&!

=&%)'(0%$!&)(,%&!(,)#!=&%)'(0%%$*#+!$4&)(*.#!*'!(,%!*#$%?%#$%#(!C)&*)=7%W!

! K,%!$*00%&%#/%!=%(Q%%#!*#0)#('!.0!17)/V!)#$![*'?)#*/!>.(,%&'!S; ^WNYYR!G.$%7!OT!)#$!

%?./,! /.4#(!S; ^WNZ`R!G.$%7!Mq!; ^WN``R!G.$%7!OT! '*+#*0*/)#(75!&%7)(%$! (.!=.(,!&%7)(*C%! )#$!

)='.74(%!)7?,)!?.Q%&W![*'?)#*/!>.(,%&'!,)$!*#0)#('!Q*(,!+&%)(%&!&%7)(*C%!)#$!)='.74(%!)7?,)!

?.Q%&R!Q,*7%!%?./,!/.4#(!Q)'!#%+)(*C%75!)''./*)(%$!Q*(,!=.(,!.4(/.>%'W!K,%!%00%/(! '*<%!.0!

(,%'%!(Q.!?&%$*/(.&'!Q%&%!7)&+%&!*#!(,%!>.$%7'!Q*(,! )='.74(%!)7?,)!?.Q%&!)'! (,%!$%?%#$%#(!

C)&*)=7%W! 3#0)#('! 0&.>! F.4*'*)#)! ,)$! 7.Q%&! )='.74(%! )7?,)! ?.Q%&! S; ^WNY\R! G.$%7! YT! )'!

/.>?)&%$!(.!H%=&)'V)! t !=4(!.#75!*#!G.$%7!Y!Q,%&%!=&%)'(0%%$*#+!&)(,%&!(,)#!%C%&!=&%)'(0%$!

Q)'!(,%!3IW!i%!'%%!)! '*>*7)&!?)((%&#!*#!*#0)#('!0&.>!H%Q!L.&VR!Q,*/,!Q)'!)''./*)(%$!Q*(,!

7.Q%&!)='.74(%!)7?,)!?.Q%&!S; ^WNNMR!G.$%7!YT!)'!/.>?)&%$!(.!*#0)#('!*#!H%=&)'V)W!

! !



!!
!

! OMd!

<#D#7!XP3!&*)%6,)!+(&!&*64,.?*!450!4E)(6%,*!E*,4!'(Z*& !

K)=7%!Mb!',.Q'!(,%!GFJ!>.$%7!0.&!(,%!&%7)(*C%!)#$!)='.74(%!=%()!?.Q%&!.4(/.>%W!!

Table 25 Relative and absolute beta power MLR model results, effect size 
and standard errors reported 

% d#I')-"#%T/:#$% % C&(/I0)#%T/:#$%
Variables D/+#I%5% D/+#I%P% % D/+#I%\% D/+#I%]%
!"#$%&$#'()*#+% %2K22P%%%%%%%

=2K2^^>% % %
%2K2\^%%%%%%%
=2K2^[>% %

,0$')-/7%/*%
&$#'()*##+-78% %

Z2K25]%%%%%%%
=2K2^P>% % %

Z2K22]%%%%%%%
=2K2^5>%

AY9% Z2K52_%%%%%%%
=2K2_P>%

Z2K52^%%%%%%%
=2K2_P>% %

Z2K2``%%%%%%%
=2K2_5>%

Z2K2`]%%%%%%%
=2K2_5>%

D')#$7'I%$'O#X%e;-)#% Z2K55[%%%%%%%
=2K2_`>%

Z2K55[%%%%%%%
=2K2_`>% %

Z2K55a%%%%%%%
=2K2__>%

Z2K5P5%%%%%%%
=2K2__>%

D')#$7'I%$'O#X%bI'OS% Z2K5P^%%%%%%%
=2K2`a>%

Z2K5P`%%%%%%%
=2K2`a>% %

Z2K5\2%%%%%%%
=2K2``>%

Z2K5\]%%%%%%%
=2K2``>%

D')#$7'I%$'O#X%L);#$% %2K2`\%%%%%%%
=2K2^^>%

%2K2`]%%%%%%%
=2K2^_>% %

%2K2\]%%%%%%%
=2K2^[>%

%2K2\[%%%%%%%
=2K2^^>%

D')#$7'I%$'O#X%
D0I)-$'O-'I%

Z2K2[_%%%%%%%
=2K2_2>%

Z2K2[`%%%%%%%
=2K2_2>% %

Z2K2]`%%%%%%%
=2K2^a>%

Z2K2]_%%%%%%%
=2K2^a>%

D')#$7'I%'8#%%
%

%2K2PP%%%%%%%
=2K2^P>%

%2K2PP%%%%%%%
=2K2^5>% %

%2K2P]%%%%%%%
=2K2^5>%

%2K2PP%%%%%%%
=2K2^5>%

D')#$7'I%<#7)'I%;#'I);%% %2K2`\%%%%%%%
=2K2_2>%

%2K2`5%%%%%%%
=2K2_2>% %

%2K2a[%%%%%%%
=2K2^a>%

%2K2`a%%%%%%%
=2K2^a>%

D')#$7'I%T;.(-O'I%;#'I);% %2K55[%%%%%%%
=2K2^^>%

%2K55]%%%%%%%
=2K2^^>% %

%2K5]`o%%%%%%%
=2K2^[>%

%2K5]^o%%%%%%%
=2K2^[>%

D')#$7'I%!+0O')-/7%% Z2K55`%%%%%%%
=2K2^[>%

Z2K55_%%%%%%%
=2K2^[>% %

Z2K5^Po%%%%%%%
=2K2^]>%

Z2K5[_o%%%%%%%
=2K2^]>%

D')#$7'I%(0&()'7O#%0(#J%
(</S-78%%

%2K55[%%%%%%%
=2K2_5>%

%2K55P%%%%%%%
=2K2_5>% %

%2K5P2%%%%%%%
=2K2_2>%

%2K55P%%%%%%%
=2K2_2>%

D')#$7'I%(0&()'7O#%0(#J%
'IO/;/I %

%2K2``%%%%%%%
=2K2^5>%

%2K2`^%%%%%%%
=2K2^5>% %

%2K2[[%%%%%%%
=2K2^2>%

%2K2[P%%%%%%%
=2K2^5>%

Y-7'7O-'I%;'$+(;-T % Z2K2`5%%%%%%%
=2K2^^>%

Z2K2`5%%%%%%%
=2K2^^>% %

Z2K2_\%%%%%%%
=2K2^[>%

Z2K2_[%%%%%%%
=2K2^[>%

M#$"-O#(%O/07)% Z2K5^_o%%%%%%%
=2K2^[>%

Z2K5^^o%%%%%%%
=2K2^[>% %

Z2K5^aoo%%%%%%%
=2K2^]>%

Z2K5^aoo%%%%%%%
=2K2^[>%

M-)#X%BC% Z2KP5\o%%%%%%%
=2K2`\>%

Z2KP5[o%%%%%%%
=2K2`\>% %

Z2KP\5oo%%%%%%%
=2K2`P>%

Z2KP\`oo%%%%%%%
=2K2`P>%

M-)#X%46% Z2KP2[o%%%%%%%
=2K2`\>%

Z2KP2`o%%%%%%%
=2K2`\>% %

Z2KP5aoo%%%%%%%
=2K2`5>%

Z2KP5aoo%%%%%%%
=2K2`P>%

M-)#X%D4% %2K2]a%%%%%%%
=2K2_2>%

%2K2]`%%%%%%%
=2K2_2>% %

%2K25^%%%%%%%
=2K2^a>%

%2K25a%%%%%%%
=2K2^a>%

!T/O;%O/07)% Z2KP]5ooo%%%%%%%
=2K2^P>%

Z2KP]Pooo%%%%%%%
=2K2^5>% %

Z2K\25ooo%%%%%%%
=2K2^5>%

Z2K\2]ooo%%%%%%%
=2K2^2>%

97)#$O#T)% %2K222%%%%%%%
=2K2[a>%

%2K222%%%%%%%
=2K2[a>% %

%2K222%%%%%%%
=2K2[`>%

%2K222%%%%%%%
=2K2[`>%

D/+#I%*-)%=d2>% PPK̀l % PPK̀l % % P[K2l % P] Kal %
;$+(-)!R!f! p!g!"FWb!RR!f!p!g!"F:C!RRR!f!p!g!"FF:C!(33('+!-4=(-!&(,$&+(6C!-+1961&6!(&&$&-!49!,1&(9+*(-4-C!
&(3(&(9'(!J&$%,!3$&!N_H!/1-!3$$6!-('%&4+2C!&(3(&(9'(!J&$%,!3$&!51+(&918!&1'(!4-!N4-,194'C!&(3(&(9'(!J&$%,!
3$&!-4+(!4-!;h"! ^(81+4>(!+*(+1C!18,*1C!0(+1!196!J1551!,$/(&!1&(!&1+4$-!196!10-$8%+(!+*(+1C!18,*1C!0(+1!196!
J1551!,$/(&!5(1-%&(6!49!XG%.N="!
!



!!
!

! OZN!

K,%!>)*#!%00%/('!0.&!%C%&!=&%)'(0%%$*#+!)#$!=&%)'(0%%$*#+!$4&)(*.#!Q%&%!#.(!'()(*'(*/)775!

'*+#*0*/)#(!)(!(,%!NWNb!7%C%7!.0!'*+#*0*/)#/%!t !0.&!%*(,%&!&%7)(*C%!.&!)='.74(%!=%()!?.Q%&W!:*#/%!

=&%)'(0%%$*#+!=%,)C*.&!*'!4#&%7)(%$!(.!=%()!?.Q%&R!(,%!J! !)&%!'*>*7)&!*#!>)+#*(4$%!&%+)&$7%''!

.0!Q,*/,!.?%&)(*.#)7*<)(*.#!.0!=&%)'(0%%$*#+!=%,)C*.&!*'!4'%$W![23!Q)'!)7'.!#.(!'*+#*0*/)#(75!

)'' ./*)(%$!Q*(,!%*(,%&!&%7)(*C%!.&!)='.74(%!=%()!?.Q%&W!!

K,%&%!*'!)!C%&5!'(&.#+!)''./*)(*.#!=%(Q%%#!&%7)(*C%!)#$!)='.74(%!=%()!?.Q%&!S)^NWd\TW!

K,*'! '(&.#+!7*#%)&!$%?%#$%#/%! ',)$%'! (,%!?)((%&#! .0!0*#$*#+'! )/&.''! (,%! /.C)&*)(%'!0.&!%)/,!

.4(/.>%W!K,&%%! .0! (,%! '*+#*0*/)#(! /.C)&*)(%'!S/.4#(! .0!?)&(*/*?)(*.#! *#!+.C%&#>%#()7! './*)7!

'%&C*/%'R!$*00%&%#/%'!*#!'*(%'R!)#$!%?./,!/.4#(T!Q%&%!'*+#*0*/)#(!)#$!.0!'*>*7)&!>)+#*(4$%!0.&!

=.(,! &%7)(*C%! )#$! )='.74(%! =%()! ?.Q%&W! 2.&! %B)>?7%R! ?)&(*/*?)(*#+! *#! >.&%! +.C%&#>%#()7!

'%&C*/%'!Q)'!)''./*)(%$!Q*(,!7.Q%&!&%7)(*C%!)#$!)='.74(%!=%()!?.Q%&!S; ^WNOOR!G.$%7!OTW!3#0)#('!

.0!>.(,%&'!*#!H%=&)'V)!,)$!'*+#*0*/)#(75!+&%)(%&!&%7)(*C%!)#$!)='.74(%!=%()!?.Q%&!)'!/.>?)&%$!

(.! *#0)#('! *#!F.4*'*)#)!S; ^WNOOR!G.$%7!OT! )#$!H%Q!L.&V!S; ^WNOZR!G.$%7!OTW!6?./,! /.4#(!

',.Q%$! )! #%+)(*C%! )#$! >.$%&)(%75! '(&.#+! )''./*)(*.#! Q*(,! &%7)(*C%! S; aWNNOR! G.$%7! OT! )#$!

)='.74(%!S; aWNNOR!G.$%7!ZT!=%()!?.Q%&R!Q*(,!%00%/('! (,)(! )&%! '7*+,(75!7)&+%&!Q,%#! )='.74(%!

?.Q%&!Q)'!(,%!.4(/.>%W!KQ.!C)&*)=7%'!Q%&%!'*+#*0*/)#(!?&%$*/(.&'!0.&!)='.74(%R!=4(!#.(!&%7)(*C%R!

=%()! ?.Q%&W! D..$! >)(%&#)7! ?,5'*/)7! ,%)7(,! S; ^WNMYR! G.$%7! ZT! Q)'! )''./*)(%$! Q*(,! ,*+,%&!

)='.74(%!=%()!?.Q%&W!L%)&'! .0!>)(%&#)7!%$4/)(*.#!Q)'!#%+)(*C%75!&%7)(%$!(.! )='.74(%!?.Q%&!

=%()!S; ^WNY\R!G.$%7!ZTW!K,%!%00%/('!0.&!%$4/)(*.#! )#$!+..$!>)(%&#)7!?,5'*/)7! ,%)7(,!Q%&%!

'*>*7)&!*#!'*<%!(,.4+,!.??.'*(%!*#!$*&%/(*.#R!=%*#+!&*+,(!)&.4#$!NWOb!:9'W!!

!

!

!

!



!!
!

! OZO!

<#D#<!XP3!&*)%6,)!+(&!&*64,.?*!450!4E)(6%,*!;4@@4!'(Z*& !

J%+&%''*.#!.4(?4(!0.&!&%7)(*C%!+)>>)!?.Q%&!*'!',.Q#!*#!K)=7%!M` W!!

Table 26 Relative and absolute gamma power MLR model results, effect size 
and standard errors reported 

% d#I')-"#%T/:#$% % C&(/I0)#%T/:#$%
Variables D/+#I%5% D/+#I%P% % D/+#I%\% D/+#I%]%
!"#$%&$#'()*#+% Z2K22`%%%%%%%

=2K2^_>% % %
%2K2P2%%%%%%%
=2K2^_>% %

,0$')-/7%/*%&$#'()*##+-78%
%

%2K22\%%%%%%%
=2K2^\>% % %

%2K22[%%%%%%%
=2K2^\>%

AY9% Z2K2`_%%%%%%%
=2K2_\>%

Z2K2``%%%%%%%
=2K2_\>% %

Z2K2`\%%%%%%%
=2K2_\>%

Z2K2`5%%%%%%%
=2K2_\>%

D')#$7'I%$'O#X%e;-)#% Z2K55a%%%%%%%
=2K2`2>%

Z2K55`%%%%%%%
=2K2`2>% %

Z2K55]%%%%%%%
=2K2_a>%

Z2K55^%%%%%%%
=2K2_a>%

D')#$7'I%$'O#X%bI'OS% Z2K2a]%%%%%%%
=2K2a5>%

Z2K2aP%%%%%%%
=2K2a5>% %

Z2K2`[%%%%%%%
=2K2a2>%

Z2K2`_%%%%%%%
=2K2a2>%

D')#$7'I%$'O#X%L);#$% %2K2_5%%%%%%%
=2K2^`>%

%2K2_2%%%%%%%
=2K2^`>% %

%2K2\^%%%%%%%
=2K2^_>%

%2K2\^%%%%%%%
=2K2^_>%

D')#$7'I%$'O#X%D0I)-$'O-'I% Z2K2`]%%%%%%%
=2K2_P>%

Z2K2`]%%%%%%%
=2K2_P>% %

Z2K2^2%%%%%%%
=2K2_5>%

Z2K2[a%%%%%%%
=2K2_5>%

D')#$7'I%'8#%%
%

%2K2[P%%%%%%%
=2K2^\>%

%2K2[P%%%%%%%
=2K2^\>% %

%2K2]`%%%%%%%
=2K2^P>%

%2K2]_%%%%%%%
=2K2^P>%

D')#$7'I%<#7)'I%;#'I);%% %2K5P`%%%%%%%
=2K2_P>%

%2K5\2%%%%%%%
=2K2_P>% %

%2K5P`%%%%%%%
=2K2_5>%

%2K5P[%%%%%%%
=2K2_5>%

D')#$7'I%T;.(-O'I%;#'I);% %2K52^%%%%%%%
=2K2^`>%

%2K52_%%%%%%%
=2K2^`>% %

%2K5]Po%%%%%%%
=2K2^_>%

%2K5]5o%%%%%%%
=2K2^_>%

D')#$7'I%!+0O')-/7%% Z2K5P5%%%%%%%
=2K2^_>%

Z2K5P\%%%%%%%
=2K2^^>% %

Z2K5^Po%%%%%%%
=2K2^^>%

Z2K52̂o%%%%%%%
=2K2^[>%

D')#$7'I%(0&()'7O#%0(#J%
(</S-78%%

%2K2`5%%%%%%%
=2K2_\>%

%2K2`\%%%%%%%
=2K2_\>% %

%2K2aa%%%%%%%
=2K2_P>%

%2K2a^%%%%%%%
=2K2_P>%

D')#$7'I%(0&()'7O#%0(#J%
'IO/;/I %

%2K552%%%%%%%
=2K2^\>%

%2K552%%%%%%%
=2K2^\>% %

%2K2_a%%%%%%%
=2K2^P>%

%2K2_`%%%%%%%
=2K2^P>%

Y-7'7O-'I%;'$+(;-T% Z2K2^_%%%%%%%
=2K2^`>%

Z2K2^_%%%%%%%
=2K2^_>% %

Z2K2[^%%%%%%%
=2K2^_>%

Z2K2[_%%%%%%%
=2K2^_>%

M#$"-O#(%O/07)% Z2K5][o%%%%%%%
=2K2^_>%

Z2K5][o%%%%%%%
=2K2^_>% %

Z2K5[`o%%%%%%%
=2K2^^>%

Z2K5[ao%%%%%%%
=2K2^^>%

M-)#X%BC% Z2K5_ao%%%%%%%
=2K2`[>%

Z2K5__o%%%%%%%
=2K2`[>% %

Z2KP2]o%%%%%%%
=2K2`[>%

Z2KP2_o%%%%%%%
=2K2`]>%

M-)#X%46% Z2KP5^o%%%%%%%
=2K2`[>%

Z2KP5^o%%%%%%%
=2K2`[>% %

Z2KP5aoo%%%%%%%
=2K2`]>%

Z2KP5`o%%%%%%%
=2K2`]>%

M-)#X%D4% %2K22a%%%%%%%
=2K2_P>%

%2K22`%%%%%%%
=2K2_P>% %

Z2K2P5%%%%%%%
=2K2_5>%

Z2K25a%%%%%%%
=2K2_5>%

!T/O;%O/07)% Z2KP]2ooo%%%%%%%
=2K2^\>%

Z2KP]2ooo%%%%%%%
=2K2^\>% %

Z2KP`2ooo%%%%%%%
=2K2^P>%

Z2KP`Pooo%%%%%%%
=2K2^P>%

97)#$O#T)% %2K222%%%%%%%
=2K2̂2>%

%2K222%%%%%%%
=2K2̂2>% %

%2K222%%%%%%%
=2K2[a>%

%2K222%%%%%%%
=2K2[a>%

D/+#I%*-)%=d2>% 5aK5l % 5aK5l % % P2Kl̀ % P2K`l %
;$+(-)!R!f!p!g!"FWb!RR!f!p!g!"F:C!RRR!f!p!g!"FF:C!(33('+!-4=(-!&(,$&+(6C!-+1961&6!(&&$&-!49!,1&(9+*(-4-C!&(3(&(9'(!
J&$%,!3$&!N_H!/1-!3$$6!-('%&4+2C!&(3(&(9'(!J&$%,!3$&!51+(&918!&1'(!4-!N4-,194'C!&(3(&(9'(!J&$%,!3$&!-4+(!4-!
;h"! ^(81+4>(!+*(+1C!18,*1C!0(+1!196!J1551!,$/(&!1&(!&1+4$-!196!10-$8%+(!+*(+1C!18,*1C!0(+1!196!J1551!,$/(&!
5(1-%&(6!49!XG%.N="!
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!

! OZM!

-'! #.(%$!)=.C%R!(,%!&%'47('!*#!(,*'!()=7%!)&%!=)'%$!.#!&.=4'(!'()#$)&$!%&&.&'!'*#/%!(,%!

&%+&%''*.#!)''4>?(*.#!.0!#.&>)7*(5!)#$!,.>.'/%$)'(*/*(5!Q%&%!C*.7)(%$W!K,%!&%'47('!=%7.Q!)&%!

)7>.'(! )#!%B)/(! /)&=.#!/.?5!.0!(,%!&%'47('!0.&!&%7)(*C%!)#$!)='.74(%!=%()!?.Q%&W!K,*'!*'! (,%!

&%'47(!.0!(,%!'(&.#+!&%7)(*.#',*?!=%(Q%%#!=%()!)#$!+)>>)!?.Q%&R!Q*(,!/.&&%7)(*.#'!)&.4#$!NWdN!

SK)=7%!OYTW!K,%!>)*#!%00%/('!.0!(,%!(Q.!=&%)'(0%%$*#+!C)&*)=7%'!Q%&%!#.(!'()(*'(*/)775!$*00%&%#(!

0&.>! <%&.! 0.&! %*(,%&! &%7)(*C%! .&! )='.74(%! +)>>)! ?.Q%&W! K,%! J! ! Q)'! (,%&%0.&%! '*>*7)&! *#!

>)+#*(4$%!0.&!=.(,! .?%&)(*.#)7*<)(*.#'! .0!=&%)'(0%%$*#+!=%,)C*.&W![23!Q)'!#.(!0.4#$! (.!=%!

'*+#*0*/)#(75!)''./*)(%$!Q*(,!&%7)(*C%!.&!)='.74(%!+)>>)!?.Q%&W!!

6/,.*#+!(,%!&%'47('!0.&!&%7)(*C%!)#$!)='.74(%!=%()!?.Q%&R!(,%!?)((%&#!.0!'*+#*0*/)#/%!0.&!

&%7)(*C%!)#$!)='.74(%!+)>>)!?.Q%&!*'! '*>*7)&!0.&!(,%!?&%$*/(.&!C)&*)=7%'!S(,%!(Q.!.4(/.>%'!

,)C%! )! /.&&%7)(*.#! .0! NWd_TW! K,%! #4>=%&! .0! 0%$%&)7! '%&C*/%'! (,)(! )! >.(,%&! ?)&(*/*?)(%$! *#!

'*+#*0*/)#(75!)#$!#%+)(*C%75!&%7)(%$!(.!&%7)(*C%!+)>>)!?.Q%&!S; ^WNZOR!G.$%7!OTR!'4/,!(,)(!)!O!

:9! *#/&%)'%! *#! (,%! 4'%! .0! 0%$%&)7! '%&C*/%'! 7%$! (.! )! $&.?! *#! &%7)(*C%! +)>>)! ?.Q%&! =5!

)??&.B*>)(%75!NWOYW!6?./,!/.4#(!S ; aWNNOR!G.$%7!OT!Q)'!#%+)(*C%75!&%7)(%$!(.!+)>>)!=&)*#!

Q)C%!)/(*C*(5!0.&!=.(,!(,%!&%7)(*C%!)#$!)='.74(%!>%)'4&%'R!Q*(,!)!>.$%&)(%!%00%/(!'*<%!)&.4#$!

NWMb!:9'W!3#0)#('!*#!H%=&)'V)!,)$!,*+,%&!&%7)(*C%!+)>>)!?.Q%&!)'!/.>?)&%$!(.!*#0)#('!*#!H%Q!
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Table 27 Summary of effect size on household food insecurity, ever breastfed, and 
breastfeeding duration for relative and absolute theta, alpha, beta, and gamma power 
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Table 28 Summary of significant covariate associations for relative and absolute 
theta, alpha, beta, and gamma power 
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'(#$) !

" #$%&!
*+(,-.#$-#(!

/ 012-$#(!
0%#(,0!

34+$#,-56! 7%.8-$%2!
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395$0!
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"%(:;0%,#!/5<%.!
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--/  
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