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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, Aims Subjects Methodology and Exposure | Results and Conclusion
Date and
Study
Design
Jing etal., | Compare 40 full-term | Scalp EEG signals (124 Significant diet-related differences were
2010 effects of infants either| sites) recorded from the present across frequency bands and
infant diets on | breastfed same infants during quiet included effects that were time- [peaks in
Cohort development (BF) or fed | wakefulness (resting) at 3, 0.1-3 Hz at 6 (MF,SF) and 9 months (BF);
study of brain milk formula| 6,9, and 12 months. 3—6 Hz at 6 months (MF, SFNBF);
electrical (MF) or soy increases in 6-9 Hz from 3 to 6 months
activity formula (SF)| Exposure: BF, MF, and SE! | (MFNBF) and from 6 to 9 months
during! through the (MFNSF)] and gender-related (9—12 Hz and
infancy.! first 6 12-30 Hz: at 9 months BFNMEF, SF boys,
months! 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 Examined 28 infants, 8 | Different static images Infants with high EBF experience show a
al., 2014 whether and months old! | displayed in random order significantly greater neural sensitivity to
how duration consisting of black and happy body expressions than those with low
Cohort of EBF white pictures of happy (6) | EBF experience. Analyses showed neural
study impacts and fearful (6) body bias toward happiness or fearfulness differs
| neural expressions and were as a function of the duration of EBF.
processing of shown. Abstract Longer BF duration is associated with a
emotional screensavers were happy bias, and shorter BF duration is
signals by displayed between desired associated with a fear bias.
measuring images, while EEG Findings suggest that breastfeeding
electro- responses were recorded experience can shape the way in which
cortical during a time window of infants respond to emotional signals.!
responses to 700-800 ms to measure
body negative central component
expressions.! in event-related brain
potential.
Exposure: EBF!
Pivik et Study brain! 351 infants! | Infants were grouped Two syllables presented in an oddball
al., 2011 responses according to method of paradigm elicited allate positive wave
(ERPs) to feeding: BF (n=75), MF (P350) from temporal and frontal brain
Longitudi | speech (n=88), and SF (n=76). regions involved in language processes. All
nal study sounds for Data was gathered at study | groups showed!significantly greater
| infants who visits 3 and 6 months for response amplitudes to the infrequent
were either responses of ERPs to syllable across sites at 3 months and
BF or speech sounds (two frontally at 6 months, but!
formula-fed syllables presented in an
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(MF or SF) oddball paradigm). ERP significant discrimination at temporal sites

during the responses were determined | was only observed at 6 months in BF
first 6 months from EEG activity infants. Decreases in response amplitudes
of life.! (bandpass 0.1-100 Hz, from 3 to 6 months were greater for the
sampling rate 250 Hz) frequently presented syllable, most
using 124 channel electrode | prominent in BF infants, and greater in
nets. females than!
males.

Exposure: BF, MF, and SF!
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, | Aims Subjects Methodology and Exposure Results and Conclusion
and
Study Design
Deoni et al., To address how 150 children | Children were grouped Results reveal significantly greater
2018 differences in the according to whether they overall myelination in breastfed
nutritional were !”!!exclusively given children
Longitudinal composition of infant formula-fed (EFF) accompanied by increased general,
study breast milk and (n=88) or exclusively (at verbal, and non-verbal cognitive
infant formula least 90 days) breastfed abilities compared to children who
could explain (EBF) (n=62). The ffinfants | were exclusively formula-fed.
observed were then divided into three | These differences were found to
disparities in groups based on the specific | persist into childhood even with
cognitive formula that was used (group | groups matched for important
function between 1= 21, group 2=28, group socioeconomic and demographic
these two types 3=39). Mri scans were factors. They also find significant
(feeding) of obtained, children!!!!!are developmental differences
infants. scanned and cognitive depending
assessments at 6-month on formula composition received
increments from time of and that, in particular, long-chain
recruitment until 2 years of fatty acids, iron, choline,
age, and yearly thereafter. sphingomyelin and
The mullen scales of early folic acid are significantly
learning (mullen 1) in associated with early myelination
children under 5 years and 8 | trajectories.
months and the wechsler
intelligence scale for These results add to the consensus
children, 5th edition (wisc-v) | that prolonged and exclusive
with older children. breastfeeding plays an important
role in early neurodevelopment and
Exposure: EBF, EFF! childhood cognitive outcomes.!
Isaac, et al., Investigate 50 Data was gathered from a In the total group, %EBM
2010 whether breast Adolescents!| randomized feeding trial to correlated significantly with verbal
milk mediates calculate the percentage!!!!! | intelligence quotient (VIQ); in
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Retrospective | cognitive effects of expressed maternal breast | boys, with all IQ scores, TBV and
cohort study! | by affecting brain milk (%EBM) in the infant WMV. VIQ was, in turn,
growth.! diet of 50 adolescents. MRI correlated with WMV and, in boys
scans were obtained (mean only, additionally with TBV. No
age 15y 9 mo), allowing significant relationships were seen
volumes in girls or with gray matter.
of total brain (TBV) and
white and gray matter These data support the hypothesis
(WMV, GMV) to be that breast milk promotes brain
calculated. development, particularly white
matter growth. The selective effect
Exposure: EBM in males accords with animal and
human evidence regarding gender
effects of early diet.
Kafouri et al., | Evaluate 571 Hierarchical linear Data showed duration of EBF was
2012 association adolescents | modelling was used to assess | associated with cortical thickness
between duration | aged 12-18 | whether breastfeeding (BF) in the superior and inferior parietal
Retrospective | of EBF and years! was considered an important | lobules, and this study replicated
cohort study! | structure of predictor of cortical the association between BF and
cortical regions thickness when other general intelligence.
implicated in predictors are considered.
general Target cortical regions were | This study showed that BF is
intelligence. ! identified using a meta- associated with variations
analysis of functional in the thickness of the parietal
neuroimaging studies of cortex in a community-based
cognitive abilities relevant sample of adolescents and
for general intelligence. replicated previous findings that
displayed an association of
Exposure: BF! breastfeeding duration with full
scale and performance IQ.!
Bauer et al., Determine if BF 16 4 to 8- This study used diffusion Data MR images showed that BF
2020 duration is year-olds tensor imaging to evaluate duration did not demonstrate a
positively the major white matter tracts | significant correlation with total
Retrospective | associated with and volumetric corpus callosum volume (CCV) or
cohort study total white matter measurements of the corpus | any sub-sections (anterior,

(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)

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

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

BF or cow’s milk
FF as infants.

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

performances.
Ouetal., Evaluate brain 42 healthy 8- Forty-two healthy children Total brain GMV did not differ
2016 gray matter (GM) | year-old (BF: n=22, FF: n=20) were between BF & FF groups.
structure and children studied by using structural However, BF children had
Cohort study | function in MR imaging (3D T1- significantly higher regional GMV
children who weighted imaging) and measured by voxel-based
were blood oxygen level— morphometry in the left
predominantly dependent fMRI (while 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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Table 5 Food security status for households
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Percentage of households reporting each indicator of food insecurity, by food security status, 2019
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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/ | Measurement of maternal race is based on a series of | Nominal 1 = Hispanic
Ethnicity questions and coded into a single variable. 2 = White
3 =Black
4 = Other
5 = Multiracial
Maternal age Provides the respondent’s age based on their birthdate. | Ratio Time (Years)
Maternal A dichotomous measure of depression based on the | Interval 1 = Depressed
mental health PHQ-8 inventory. 0 = Not depressed
Maternal Overall, how would you describe your health? Ordinal* 1 = Excellent
physical health 2 = Very good
3 =Good
4 = Fair
5 =Poor
Maternal What is your highest achieved education level? Ratio Mother’s number of years
education of completed education.
Maternal Since your one-year old child was born, how often did | Ordinal* 1= Every day
substance use - | you smoke cigarettes, e-cigarettes or a tobacco vape 2 = Several times a week
smoking pen? 3 = Several times a month
4 = Less than once a month
5 =Never in the last year
Maternal Since your one-year old child was born, how often did | Ordinal* 1 = Every day
substance use- | you drink alcohol? 2 = Several times a week
alcohol 3 = Several times a month
4 = Less than once a month
5 =Never in the last year
Index of How often do you worry about being able to meet your | Ordinal* 1 = All the time
Economic monthly living expenses? 2 = Very frequently
Stress 3 = Occasionally
4 = Rarely
5 = Very rarely
6 = Never
Services Please tell me after each one if you receive it or not: Nominal Responses were saved on
Support -SNAP? -Cash assistance binary scale (1 = Yes; 0 =
-Early Head Start -Head Start No) for each service.
-State Unemployment -Medicaid
-Housing assistance -WIC?
-LIHEAP/heat/AC assistance® -Other
-None
Epoch Count The number of segments of data within each brain wave. | Ratio Measured by EEG

TH%, 8(5(9+181;%+&4+4%9! @--4-+19'(1<&$I&15
#K$5(9CIHO319+-CILIM*486&(9

$1$/IHY'$5(INS5(109(8J2! @--4-+19'(1<&$I&15
$+()! @9!1-+(&4-PIQRS!I49641RMI0B(-1+*1 +1/(&(164*$+$54=(6!491+*(! &(-(9+!-+%662C! 1-14964'1 + (612



3#1)771/)%'RI(,%! .&$*#) 71 C)&*)=7%'1 Q%&%! (&)#'0.&>%$! (.| =*#)&5! C)&*)=726"1)'10.77.Q'W
>.(,%8&X'1&%?.&(%$!"4="()#/%! 4'%! .0!=.(,1)7/.,.7! SZHY%CY&! *#!(,%! 7)'(15%)&{! C'W!(,.'%! (,) (| $*$ TR
> V) =4 (1 SZHY%CY%&! *#1 (%! 7)'(15%)&{I C'WI(,.'%! (,) (| $*ST!#$S! BETNTSZA..&{ )#$!
22)*&{1C'1zD..$R{IzI%&5!D..${)#$!26B/%77%H#({TIQ%E&Y%!$*/, .(.>*<%SWI2 H)#/*) T!'(&%"IQ) ) 7".!
$/,.(>*<%$I0&. > (1. &*+*#) T &SH) 7! $*#+1S>.(,%8&1Q, .| &% &(%6$! =00 #+1*#1(, %! #%CY&R!C%
&)&T5R!)H$I&) & T5!) (Yo+.8*%' | Q%E&Y6! /. SYIHPIN A B RIYE.%"1Q) /. $%$!) ) OTW
12%/*0*/)T7T5R! (,%!/.C)&*)(%'1)&%! (,%! 0.77.Q*#+! CIYLAITER) % mY%b(,#*/*(5R!)+%R!
>06#()71,%) 7(,R1?,5*/)71,%) 7(, R1%$4/) (* #RI'4="VHIBMDWR =%, )C*.&'1. 014" #+1%*(,%&!) 7/.,.7!
&I /) &Y (TR *#$%B! . 01%>*/1"(&%"R!'%&C*/%'1'42? R)#$!%2./,11. 4#U6G. (1.0 (,%'%!
)&%!>%) 4&YSLH) . >*#) 71.&1. &S ) TI) T%WIK, %! #751H#(%&C) 7!') 7%!C)&*)=7%!*'10.&!1>%#() 71,%)
Q,*/,1%1>%)' 4&%$! Q*(,F(%>"1%B(&)/(%$! 0&.>1 (,%! A) (%t (! [%)7(,! fA%' (* #B1§e (.00!
'/ .&%!.01ONIQ)14'WBR[f U qlg&. %#V%lj1: 2*(<%&RININNKITIN 4=+&.47! OIMY B, %&'R!
GOIATF UL',.Q'+. $1&%%7*)=*T*(51Q*(,1)!18&.#=)/,X'1) 72,)L.OINMK, *'196' (*>) (%! *'1">*7) & (!
| *#1%(1) 7W! SMREYTE%?. &(PBE.#=)/,X'1)7?2,)! .OINAUIO.&! (9B UW!:,*#1%(1)7WISMNOIT!
)7'.18%72.&(1 YC*$%/%! YHTYo&+%ott(! C) 7*S-@I(,%! A[fU W! -'1 %B2%/(%S$R! (,Y6UAFF!
'(&H+T51.&&YT)(Y%$SIQ*(,1(,%![)>*7 (H$%2&%"* HI&) (*HS1TVEIES ) #.& &Y 7) (*MNANT V!
K, %211 *#(&4>%#(1)7' #ITAS$Y' 1 *(UAB(&)/(%$!108.>! (,%!D7.=)71[%)7(,IK.. 7! S3$7%&!
j119%8&5)>*#*RIOdd\T! (.| >%)' 4&WH&H)YP,5*/) 7! ,%)7(,!.01(,%!>.(, Y8R #S! *(%>"1%B(&)/(%$!
0&.>1(, % #' (&4>%#(1$% C*'%$I=51g 7*#+RIBHRGHHSMNN\T!(.1>%)'48%!>) (% &#) 7!'4="()#/%!
)=4'%R1"2%/*0*() 775171 JFBL'> V*#+ 1*+)&Y%((%'W! K, %6 *#C%' (*+) (&) 7.1/ 77%/ (%$!'() (%! )#S$!
7.0 TH$>*H (&) (* #1$5) ()| &Yo+) &S #+12)&Y6H()71%> 27 BARGHER(N 7+<) (* #1.01 24=T*/1=%H#%0* ('
41,1 )T GUSH)*$! WSB! 4227%>%#()T! HAEH(*# -"*(#I%! A&.+8&)>'l S:H-ATR! )#S$! #5!
HC. TCY> Yol 75128 (%/(*CY!'%&BABIE) TT5RI%7.1,1.4#(1Q) ) 7" #/74$%$1)')/.C)&*)(%R!
Q.*/,1¥1(,. %! #4>=%&! .01'%+>%#('1(,%!66D!$)()!Q)' 1" 27*/%$! *#(.10.&! J#) TB*WP6&1%7?./,!

14H(HHSH) (%'1>.89%!1$)()10.&1)#) 7512482 ' HEWI&)H+%61*'1C) &*) =7 %6!$% 2 Yot HoA T Yort+ (|



|
01 $)()! *#*(*) 7751 )C)*7)=7%! 0.&! J#) 751 }#$S! [T%)#*#+R1 Q,*/,1 *'| $%2%#$%6#(! 4 RRHDORb! &%6)7
[ HS*(* A1 .00 ) “HOWH(! (.7%8&) (*#+! )# 66D! )21 0.&!1)! 2%8&*.$! .01 )&.4#$! bl >*HI(UHAN!
$%C%7.2>%#() 7! 66D! $)()! 1. 77%/(* #R! (,%'%! '%o+>%#(') ) SHAQUPHAIMDYo/ H$'17 #+1)']
*4#0)#(166DI$)().0(Yo#!/ #()*#'12# X %o{1&Y%' AT (*#+10&.>1>. CY%>%#(R1%5%!=7*#V'RL&!. [, %&!". 4&/%'V
7B#CCU!

IK,%61')> 27+ ) #$1$) (). 7 7%l (*.#12&./%$48%'10.&166DIQ%E&Y6!2%&0.&>%$I=5*#C%'(*+)(.&'
&) (#1441 ZK %! 1)=5X'1 2*&' (| L{RL2LT'(4$5W! 6618)()! Q)'1 /. 77%/(%6$! *#! .&$%&! (!
)"9%" 1 04#](* H) 71=&)* 1)/ (*C* (51111 >27%! OMYBHO)#(!) (1) +%! . #%6!5%) & U711 > =*7%R!
*H).>%! 66D!'5'(%>1)/&."1)7710.4&! (%'W! K, *I'5'(%>! Q)'| 2&%C*.4'75!%C)74)(%$! 0.8! 4(*7*(5R!
147 (48)71)228. 2% V#$I0%) *=*TKBIS 7 U808 %6%1% (1) 7 VBB Y6 QDER6 (&) H#%S!
A4+ (,%) O*#S*4+'1.01 (,*12%7.(1 (1. 77%/(166 D! $) fH#%\WB6D! Q)'! &%/.&$%$! 4™ #+1)IMIN
1) HHY% T HYA8. % 7%/ (&X' )21 Q*(,1)#! 6#.=* I MN!)>?7*0%%6&! SHY%4&.%7%/(&*/'R1 1)&/%7 #)R!:2)%
K,%! )>?7*#+! &)(%! Q)'! bNN'[<! J#B19IFM8BG:! &%0%&Y6#/%! | #O*+4&)(* S H6)&! (%!
>)(*$1=.#%!0Q)'14'%$!0.8!8960%8Y6#/%W12.77 . Q*HHIMIQTY HY64&. % 7%/ (&*/' /) PRIH0)# (!
Q6&%6!"%) (%$! H1(,%6*&1>.(,%&X 1 7) 2" I#)I$*>1&. . >1*#10&.#(1.01)". 4#$7%" I C*$%.1.O1#0)H#(! (.5'W!
66D!$)()!Q) 1. 77%/(%$!0.8&1)?2&.B*>)(%7510*CY%! >*#4(%' 296GIARNH (Y CYott| > H#4(%' !
&$%&I OB ARYB?&. B*>) (% TB*CY!>*#4(%"1.0166DI$) ()| Q*(,.4(*#0)#(1>. CY%>%o# (). &104"*#+W

2.&1(,%! ?)&Y6#(!'(4$5R! 1)=5X'1 2*&'(1 L%)&'R! (,%& %! OYFEBE! B! /. # %o (%$! (.
66D!$)()! /.77%I(*.#4(1.01(,%! "NbI?2)&(*/*?)#(1 Q,.1Q%&%!)=7%! (.1/.>?7%(%! (,%*&!)+%6! O1C**(!
=960.8%! (,%! ?)#$RNH$ 8EIZ9 D! 7./V$.QH#'1 Q%&Y%! %#0.&/%SR!Q,*/,! ) TIDEBH!$)()!
1. 77%I(*#10.&1 (,%! &%>)*#*#+! Zdb! >.(,%8&! YS! “HOYH(' Q*(,*#! =.(,! (,%! (&%) (>Yort(! JH$! / #(&.7!
+&.4?W! EO! (,%! b\ *#0)#('! Q.1 ?)&(*/*?)(%$! *#! 66D! $)()! /.77%I/(* #'R! OYM! *#0)#(' $*$! #.(!
| #(&*=4(%A)=7%! $)()! $4%! (.! (%/ #*/) 7! 2&.=7%>'RI*#O)#(! 04"#%" "R )HS! “H(%&C*%Q! %&&.&W!
HOWH('1$*$!/ #(&*=4(%!4")=7%!$)()! 0.&! }#) 75" W EO! (,%'%! Y ZIVMO @R[ Q%&%! .01 (,%!

| #(&.71+&.4T0&.>1Q,*/,1(,%!")>27%!0.81(,*'1'(4$5!*'1$%6 & TWoe$



66D!$)()! Q)'l/ 7%)#%$!)#$! 2&%7?)8&%$! 0.&! WHBIBY0'%)&/,%&" ) (1KY%)/,%&'1 8.77%+%R!
8.74>=*)"#*C%&"*(588D! $)()! Q)' ! 28%7?)&%$! 0.&!)#)75'*' 4"*#+1(,%! 66DF-1!(..7=.BR! (,%!
S*G-9612* 2% T*#%R)H#$IG-KF-117&*?(1(,) (1) 77.Q"10.&12&./%"*#+!.01(,%!$) () !(.147 (*>) (%75!
$%&*CRAHTFC%! J#$! )="74{HQ%&! S9%=#)(,! %(! )7TWR! MNMNQ! 9%7.&>%! j! G)V%*+R! MNNYq! |
G)(,i.&V'TWIK,*18%'%) &/, 9888#. (1) & (*/*?) (%! *#1(,%! 28%7?)&) (*.#!.0166D!$)()! 0.&!)}#) 75 R!
=4(N#1%B27)#)(*.#1.0!(,%! 2&./%"10.77.Q'| SK&ITVFO& %%! %(!) 7 WR)NNIOEDGY, *£P) !
0*7(%&%$!) (INWZ'[<)AB) T@7 (%&%$!) (| bN BOVIQY6&%H >%#(%$!*#0P./," 1.010"1Q*(,!
bN]!.C%&7)?!=%(Q%%#! WB#! $%C%7.2>%#() 7! &%'%) &/, RI*(1*'1*>2 & ()#(! (.| &% C*%Q!66D!$)()!
(.1 &%>.C%! ./47)&! )&(*0)/('! 0&.>! %5%! >.C%>%#(! 1B AABBI* /! #.%%! *#1 .&$%&! (.!)C%!)!
17%)#6$$)()'%(! 0.&! }#) 751 S9%=#)(,! %(! ) 7WR! BIYOATVIR6#! /7%)#%$! (! %o#'4&%! (,)(!
)&(*0)/('1.A(*$%!.0!1=&)*# 04#/(* #1)/(*C*(5! Q%&%! &%>.C%S$! 0&.>1)#) 75 WIE/47)&!) &(*0)/('1 Q%&
*$o#(*0*%$! ) #$! 8%>.CU%$! =5!) 227 FH+IT,&%',. 7$! &%;%/BIEMbN! pI T(.!0.4&!10&.#() 7!
1, Y##% 7' S2AOR! 280! =.(,1 0&.#() 71 %7 %/ (&.$%'1 %B/%%$%$! (,%! C.7()+%! (,&MADRS!.0! Sm
pI## %72/, R () (1%7?./,1 Q)" &%>.CY%P&.>! 04&(,%&! 2&./%" *#+1 )#$! )#) KFBS*(*.#) 7!
)&(*0)/ ("1 QYo B O* VB %072./,' A #+1(,&% %! /&*(%&*)c!)!C.7()+%! (BB T&*=%$!)=.C%
SSUMbNIpITRIO7)(!/,)##%7!(, &AHQTHE&Y6!(,%!8)#+%!1.01)/(*C*(5!Q)'17%" H)D!&!) (17%)'(!
bN]!.O!(,)(1%2./,RD#SN! ;4521 W% 7! (,&%',. 7$!Q,*/,1 Q) 1*$%#(*0*%$! ) )| %N/ & %6) %!
0&.>1 )>27%! (.! )>27%\8)()! Q%&%! (,%#\BHD%EYo#/%S! (! }#! )C%&)+%! .01 K\ )#$! K !
SI.8&8%'? #$*#+! (1% 7%/ (&.$%'1)=.C%!(,%! (%>27%'T!*#! .8&$%&! (.1%B28&%"C.7()+%!)(!(,%!66D!"/
1)##% 71 Q*(,! &%' 2%/ (! (1) #%Q! &%0%&%#/%W! 62./,' (,) (! | 3D QUWEH D 1 ) & (*0)P&%%!
%7%/(&.$%' J#S$! 2)&(*/*2MB(1,)$! 7%" (,}# ! MN!)&(*OMI&%%! %7?./,'"! Q%&%! %B/74$%$! 0&.>!
Y#)75*\W*#)775R2)' (12.48*% &IK&)#'0.8>) (* #1S22K T Q* (YDA N ##+#+1 Q*#$.Q!Q)'!
)227*%$!(.1(,%./,%$!1$) (YK, %! 22K 1+ 14'%$! (19" (*>) (U8 ) C%&) +%$! 2. QU%&!"2%/(&) 7!$%# *(5R!
Q, M, F ) B+ T Y HAS=%&! 4>>)&*<*#+(,% #(&*=4(* #1.0) +*C%#08% @ 4 %o#/ YT . %!

YHSD="74(96?.Q%&! .01 (,%! *+#) 7RI %B2&%"%6$H{#ISI) 77)(RIMNO_RIK.>)7'V*1%(1)7WRIMNOZTW



|

-=' TA(%1?.Q%&!'2%/(&) 7| SYHD%&Y6!. > P4 (YBH(%&C) 71 7%C%7!>%)'48%'1.010.4&10&% @ 4%6H#/5
=)#$'c1(,%()! SB[<TR!)7?,)! SHI[<TR!=%()! SOA [<T!)#$!(Q.1+)>>)|08% @4%#/5! &)#+% SMO
ZNI[<RIZTb![<T\WE%&)+%!)=".74(%!?.QU%&*'1/.>24(%$!0.&1%)/,1, %>*2,%8%!)/&. " 1% 7%/ (&.$%'!
*H10*CY%!% THUN&E. 47']) 1 IC* 4) 7751$%0*#%$1=067 . QI *#I ANHBRIOE Y% @ A%o#/5!=)HS!*'| Yok
)CY%&)+%$!)/&.") 77147 4$%$1% 7%/ (&.$%'R1)12&./%"1Q, */, | &YWB) @ =Py 48%>%o#(').O!
(,%()R!)7?2,)RI=%()RINE)RNES! *+, 4)>>)12.Q%&WI2H) 775RIQEEWHI&%T) (*C%! 2. Q%& !+
NTIAT)(%$!=5I$*CHE*#+1)=".74(%! 2. QUB&HOT %! 0&% @ 4%#/5! =)#SR1'4/,1)'1) 72, )RI=5!(,%! (.() 7!
)=".74(%!?.Q%&!.01)771(,%! 08%@4%#/5! =)#$'| S(,%()R!) 72 IRE=NRIFABI O+, U)>>)!
2.Q%E&TWI9%CY%7.2>%¢#() 7! 7 CARIDARAMETS K %' 8% 7) (*C%!?2.Q%&!1) 1) 1>06)' 48%> Yo (1. 01 =&)*#!
04#/(* #1)HS$! )14/, 18%7)(*C%! 2.Q%&! C)74%'1)&%! 4'%$! *#! (,*1 $*"%&()(*.#! SI)#$%&Q%&(! %(!)
MNO TAMDY6&! *'! &%607%/(*C%! .0! (,%! #4>=06&! .0! #Y64&.#' 0*&*#+! '5#/ & #.4'T5! Q*(,*#1 ) +*C%
0&% @ 4%¢#/5!=)#S! SEYHINEIT, %6 () TISA%E. #%61%(1) 7WEBIMNET WL $%Y)#1=9610. 448§ (!

((?'cmm+*(,4=W/.>m8,*7$9%NNF)=

27

1 2
w7 N~ 48
® ¢ " @ ©
21 22
28
s 6
3 18 14
23 7 8 24
1
15 3 16
25 3 I 26

[
Figure 6 Electrode Groupings by Region (Troller-Renfree, et al., 2020)
K,%!&%7*)=*7*(5!)#3$!C)7*$*(5!.0! @4)#(*() (*C%! 66 D! *# C- P& A& Y0+ (1L ?. Q%0 & !
?%I1(&)7!$%#™*(*%'.01=&)*#1Q)C%' Q)'1)"%"%$! =5! K, ){HYI&% C*%Q!.0!  4#$&%$'". W ?%%&

8&9%C*%Q%$! )& BNMMDONTW! K, %! &%'47('1 .01 )! 7*(%&)(4&%! &Y6C*%Q! *#$*/)(%$! (,) (! @4A)#(*()(*C!



|
0B, *=*('1,*+,17%C%7'|. OVY7E0)H#$! (6t (&Y6(%' (&% 7*)=ARABLE %6&1>)#5!1$)5')#S$ QUous¥!
)$.7%"1%#()HS)$47 (166D (45 %6 RI“H/%!. 7$%&L 4=;%/(") &% #%6%$%6$I#!. & 5% &I (./.&8Y6T)(Y6!0*#
Q*(,!.(,%8&1#%48&.2'5/,.7.+*) 71 (YO FAYH(*()(*CY%!66D!) 7".19%6B, *=*('1, *+,17%C%7'1.01 2&%$*/(*C%!
C)7*$*(5RI*#$*/) (%$! =5! &YFIBHNEEIOT) (* 1 Q*(,!.(,%&! #9487 +*) 7 >%) 48%' {#$! )//48&) (%!
28Y6$*(* #'1.01L.4(/.>%'L#1.(,%&H%A48&.2'5/,.7 +*) T (%' (WIK, Y%l #(%#(IC) 7*$*(5L.0I@A)#(*() (*C%!
66D! )" =%9%¢#! %'()=7*,%$! =5! /.&&IOT)(*#' Q*(,! *#$%2%HSYoH(! >%)'4&%' '4/,1 )'I GI3! J#S$!
#9%48.2'5/,.7.+4) 71 (%'(18%7)(%S$! (| C)&* .4 [T*#*) T1$* . &$% & W! 3#! | (@ SR G (*CY%! .&!
@4)7*()(*C%!I66DRI=) %$!#1*>279%IC*4)7196B)>*#) (*.#1.01(,%!66DI*+#) 71(&)/%',) 1) 7>.' (<%&..!
289%6$%/(*CY%!C) T*$*(5NHS!) I CYES5!7.QI7%C % 7!.0 (Y68 &) (Y%6&!) +&%6%>YoH (W
7#1>4,41G5461).)!1$645
! K, %! /&." Wl (* #) 71 $)()! 0&.>1 (,*'1'(4$5! ¥ =%6*#+1)#) 75<%S$! (.| $96(%&>*#%! *0! (,%&%! )&%!
)"I%) (5. #1=%(QU%#!=8%)' (0% %S #+! )#SHO6I&YGI6 ()BT 2,)RI=%6(JRS!+)>>) 18&%7)(*C%!
YHS)=" 74(%2.QUR)HS!*01(,%68%61)&%!)"./*) (* #'1=%%(QU Yo H T/ SRH5 YHBE D 1>%) 4&98$
(,%()RT?,)RI=%(RBI+)>>) 18%7)(*CY%!)#S$!)=" TAQ@B6EH! #%!50)BS!/, <7 S&IBHW
2*+ARYHTT4'(&)(%'1$%()* T')=.4(1(,%! 0*#) 71")>27 %! 4'%$I 1, *1 $*" VRO (S !
1)'%'10.81Q,%/,1$)()!Q)'1&%(&* % C%S$RIO 1) %' QU &S T#96'10.&!1) 7 71911>%) 48% WIEO!(,%'%!
YANI/)'%'RIMINA=;%/(1Q%&%6!$* /) &S%6$! *#1%61(, %651 2) &(*/*?) (Yo$I*#1(, %! (&%) (W6 B&:-41?!
MIN/Y'%' %1 (.() TV (% %8 Q*(,1 0% Q%R MN! & (*OMD&%6%!%7?./,1Q%E&%! (,%6#!$&.2 2% $R!
7%)$*#+! (.| MDO!/)'%"W! ZSBTH/ %! 3" #-+#06" 1 %41 (%! *#$% 2% #$%6#(! C)&*)=7%'1)#$! /.C)&*)(%'!
Q)1 7*>*(%SRI7* (Q* %! $% TOF(H4B6$S!) 1) 1>**#+15) ()1'(&) (%+5W!8.>27%(%!/) %! ) 75+ 1 7%S$!
(LHT5IZN ISHN TOI(,%!.='06&C)(*#1#.(1=06*#+1 4'%$I*#1 (.96 0%#) TIS BHE 2 +4& YN (. '%6%!
Q,*/,IC)&*)=7%"1,)$I>*"*#+1$) () MY B (, %& ) HSIH0)#(1?)*&' QU &Y6 I #/ T AS% I #1(,%!8%6+&%"* #!

>.$%7'10.88%7)(*C%!)#$!)="TUBOR!) 7?,)RI=% () R)#$!+)>>)12.Q%&!)(1(, %! %65 (D&, Y W!



» Final sample size: 243 observations.
* A complete dataset was created by merging data from baseline surveys and EEG
data, leading to a dataset with 486 subjects.

!

Step 1: Drop cases which had missing data for the DVs.
» Dropped 16 cases, leaving 470 cases

!

Step 2: Drop cases assigned to the treatment group.
* Dropped 200 cases, leaving 270 cases

!

Step 3: Drop cases with fewer than 20 artifact-free epochs.
* Dropped 19 cases, leaving 251 cases

!

Step 4: For MLR analyses, apply listwise deletion, dropping 8 cases:

3 cases missing education

1 case missing alcohol consumption and education

2 cases missing alcohol consumption and cigarette smoking status
1 case missing physical health, cigarette smoking status and
alcohol consumption

* 1 case missing HFI and financial worry

Final
sample size

[ Final sample used in study consisted of 243 cases. ]l

Figure 7: Flow chart illustrating the sample used in this study
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Table 8 Characteristics of Mothers (n=243)

Y$HWOH 0. % %
@;'$'0)#$-() %0 @")#8/$.% W07V  cHSO#T)8® D#HT7% M, %
D)#$7'1%C8% 7% Z% Z% PKa% "K2%
D)#$7'1%!+00")-I®6  Z%o Z% Z% 55l % \K\ %
D)#$7'1%d'O#M e;-)# % \]1% 5]K26 Z% Z%
1);7-0-). % bI'OSNC*$-O'7% " % \ K% Z% Z%
C<#$-O'P%
A-(T'7-O%% aa% 12K% Z% Z%
B")-7'3%
MT'7-(;%
L);#$% 52% 1K5% Z% Z%
DOI)-$'0-'% 5P% K& Z% Z%
DYHST'1%<#7)'1%;#1);  HTSH((#+%=52%F%ch( \P% 5\KP% Z% Z%
4)% +H#HTSH((#H+% =52 P55% K % Z% 7%
CAg > %
D)#$7'1 % HO#II#T)% [ % PK % Z% Z%
T;.(-O'1%:;#'); #$.%8//+ %% % 5aK % Z% Z%
kil+ % % \[K % Z% Z%
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Table 9 Maternal participation in selected social services (n=243)
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Table 10 Mother’s Breastfeeding Behaviors and Household Food Insecurity
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Table 11 A crosstabulation of ever breastfed and
breastfeeding duration
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Table 12 A crosstabulation of household food insecurity
(HFI) status and the Household Food Security Survey Raw
Score
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Table 13 Descriptive statistics for infant EEG (n=243)
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Figure 9 Histograms of absolute theta, alpha, beta, and gamma power (uV'/Hz)
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Table 15 Independent t-tests ever breastfed and relative theta, alpha, gamma
and beta power
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Table 16 Independent t-tests HFI and relative and absolute theta, alpha, gamma and

beta power
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Table 17 Bivariate association of SNAP participation and
ever breastfed
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Table 18 Bivariate association of WIC participation and ever

breastfed
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Table 19 Bivariate association of SNAP participation and
food insecurity
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Table 20 Bivariate association of WIC participation and food

insecurity
% ~+%7N%%%.  C'$)-O-T')#+%%
C'$)-O-T')#%-7%846 -7%e9®
Y//+9%#00$-Y [ %\I> % 55 %" I> %
Y/1+%-7(#O00$- 5P 1> % [[ %P> %

@; ZWO'$#%0) ()56 NRYI % TAR %
l

K,%B.9%7)(*.# ,*201(,%!31' S5 C%&!=& %) HEBGBBT!(.(,%!"(4$5!.4(/.>%' I*'1)"%"%$!
0.&1)771$%>.+8&)?,*/1/.C)&*)(%'14'%S$#1(,%IGFJII>.$%7'(,)(10.77.QBI6Y,+8&) ?,*/IC)&*)=V%
*1=& V%#1$. Q=B I=+4) &5!31)H$1&%7. & (%$*#IK)=TSRHBB&1=8.%)' (0%S$ T H#$IK)=79%WIM!IS[23T
1Q)IS.H%!0.&1 7. V) (1(,%! =+C)&)(%6!)"./¥) (* 4! Q6! 3 HS! :H-Al J#$! 38!
2)&(*/*?)(* HRY6! 31' QU&M!"! ()=47)(%$! Q*(,1)77!/)(Y%o+.&*/) 71 $%> . +&)?,*/! C) &*) LIS
*(%RI$%628%6"% #'()(4'RI?,5*/)71,%) 7(, I (RKBIEA) T/.,.7! "()(4' R)(%6&H)MH+)&%((TH4' R!
YHS! O*)H%) 7! Q.&&R! $H 275! 1. 74>H! 2%8&I%H()+HS! 2896 VoH (*#+IUB4)&%! &%6'47('! (.!
$%6(%&>*#%!Q,%(,%&1(,%! (Q.IC)&*)=7%'1) 86! *+#*0*/)#( TBYSSETHRPABII &H) 71 &)/ % T!
Q,%&%! (,%! /. &YAUDA)&Y6! )" 4>2(* #1.01,)CH#+1)1 >*#+>4>106B 2%/ (%$! 0896 @4%6#/5! .01 0*C%! 0.&!
%)/,1/% Q)" IC*.7)(%2* %&X I6BYI6'(1Q) 14'%$I# (%) $.0!1(, %6 1B 4) &%6!(%' (WI2. & H#4>%&* /!

1.C)&*)(%' 13- %R1%$4/)(* #R!/.4#(.0 Y% &TRIYY6! >%)# )#$!:91)&%!",.Q#10.&!(,%!(Q.1 7%C%7"!



!
019%C%&!=8%)'(0%SR!Q,*7%! )#! *#$% 2%6# SUM(()BFHH % @4) 7! C)&*)HIB! 4 %$! .
)"%"1Q,%(,%&1(,%!(Q.1C)&*)=7%'")&Yo!)!'() (*'(*/) 775! *+#+0 ) (| &I Y #

K)=7%! MO!",.Q'! (,)(! %C%&! =&%)'(0%$! Q)'l *+#*0*/)#(75!)"./*)(%$! Q*(,! >)#5! .0! (,%!
1.C)&X) (%' 1Q,*,1 %+, 7%+,('1 (,%! *>?.&()#I%! .01 0)C.&*#+! (,%! GFaRO+8%"™ #1 &%'47('1 (,)(!
0.77.QL.C%&!(,%!=*C) &IEAIG*27)5%$!#!K)=79IOb

Table 21 Covariates broken down by ever breastfed
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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
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QU)VI(.1>.$%&) (%1896 7)(* #',*21=9%6(QU%%6H%C&I=&%)' (0%SNHSN =" 74(%!(,%()!?.Q%E&W!G.$%7
"206/*0*%$! %C I8! =&%6) (MHBBN) &) (,%6&! (,)#! =&%)'(0%%6$*#+! $4&)(*.#1 )$!'7*+,(75! H+,%8&! J
O ('R '4++%'(H#+) ()(! %C%&! =8%)'(0%$!1=9b+ )(>.&%! 4'%047! .2%&)(*.#)7*<)(*.#! .0!
=&96)'(0%%$*#+1=%,)C*.&*#!(,*1(4$5W

L >001/.C)&X)(%'! ) S *+HEOXNH(1)"./¥) (* 1 Q*(,1 &%7) (*C%! S 74(%! (,%()! ?.QU%&R!
(,.4+,1(,9617) (Y&, 01 *+#*0% ) #/%I$*00%6&1(. ' > IGEYBAH(>?) &*#+1(,%18%'47 (R ) (*CY%!
YS! )="74(%(,%()! 2.QUAR 2.&! %B)>?7%R! (,%! ?)*&Q*'%! $*00%6&YHBUT EB(CITHBH!
[ 2)#/1>.(,%8&1Q) V' () (*' (/) T 75 *+#0* (1 Q*(, HHO)H('LOF 2)HH/L >.(,%8&1,)CHH+ *+ 068&!
)=".74(%(,%()! ?.QYGWENR! G.$%6ZNt | =4(I,*'1 &% 7)(*.#! Q)1 #.(1 *+#+0*/)H#Q*(,! &% 7)(*C%!
(,%0)! 2.Q%&! )'! (%! .4(/.>%W! 2.&! )="74(%! (,%()! 2.QUBRE.(, %& )$! *H0)#('! Q*(,!
O )H(7517.QU&) =" 74(%!(,%() 2SIMBNORIG. . $% JIZFR) &6 $! (. *#O)#('LOI[* 2)#*/!
>.(,%&\IK, *1$*00%& Y6t %!=% Qoo * TMNMBSI[* 2)#*/1>.(,%&'1Q)')/(4) 775! ;29*6*<I&
*#1(,%!>.$%7'1 Q*(, &%7)(*C%! (,%()! 2. Q%&YUGIHBR!)! $*00%8&%6#/%! Q,*/,! Q)1 >)&+*#) 775!
O )H (141 G.$% 7 OVBINY T!)(1(, %! NWON! 79%C %71 )#$! *+#+0%/)#(1) (1, %! NWNb! 7%C%7!*# G.$
S AWKY TMY*'1896C%E&.) 7I*#1$* 896/ (*.41.019%600%/ (/) #1=9%1"%%#10.&.1.(,%&!C) &*) =T UM K)=7%!MZV/
1.>?)&*#+1G.$% 7' ION#IM10.&18%7)(*CY%!(,%()1?.Q%&!(.|G.$% 7 1IZHSIY10.&1)=".74(%!(,%()!?.QU&F
(,%!/.8&%7)(*#'1.01>)#51.01(,%!/.C)&*)(%')) &%6I*#1(,%!.22.*(%!$* 8%/ (* HW!IK, ¥ 1&%07%/('1(, %" (&.#+
HY%+) (*C%!/.&&Y6T) (* #1=%(Q%%#! &%7)(*CY%! #$!)=".74 (%, NIV R DYEEB T8O 2. & (%!
06)&7*%&WIK, %1 2. *(*CY!)"./*)(*#1. 01 T+CH#+I*#IH%QIL. &V &IF.4**)#)1)'1/.>2)&%S$! (. H%=&)'V)!
0.&1&%7)(*CY%!(,%()!?.QU6&I&YCY& %' (1) 1#%+) (*CUI &Y T)(*.# *21Q,%#1(,%!.4(/.>%!*1)="74(%!(
2.QU6R 1 (,.4+,1 (,%! %00%/('! 0.&! F.4**)#)1 )&%! #75! *+##IH)! (,%! NWNb! 79%C%7! *#! G.$%7! M!
S AWNMMBHI=. (,1/)'%'RI(,%!>)+#*(4$9%6!.01(,%!1)"./%) (* #1¥ %55 7) &R 1A' (441,22 (%1 $* %6/ (* #'

$%206HS*#+! # Q,%(,%&! (,%! $%2%#$%6#(! C)&*)=7%! *1 &%7)(*C%! .&!)="74(%! (,%()! ?.Q%&W! -



|

2)((%68#127)5'1.4(100P./, 1 A#( WT(,.4+,1 %7211 A#( 1*12.%(*CHT5!)"./*)(%$!IQ*(,|&%7) (*C%!

(,%0)! 2.QUGINWNN TR *(1*1#%+) (*C%751)" /%) (%$! Q*(,1)=".74(%! (,%()! BAWERINGH)*#R!

(,%'%! &%6C%E&") 7')&%! %B 2%/ (%$!+*C %! (, %! (&.#+1#%+) (LYW HE QY%6# &%7) (*C%!
YHS$)=".74(%!(,% (P QY& Y& 7) (*C%!(,%()!?. QY& *#/8&%6) %'R1=".74(%!(,%()!?.Q%&!$%/8%)'Y
K,%10)"./*) (%4 .01/ 4#(1 .01 %&C*% YS! (,%! .4(/.>%'1 2&.C*$%' J#1 %6BI% AR)FL,.4+,1 (%!

#A>=9%81 .0I'%&C*/%'1)1>.(,%&! &%6?.&(YoB) FIBR(HI )" [4) (%$! Q*(, 1 *#/8%) %' *#1 &% 7)(*C%!
(,9%()1?.Q%&!.01(,%*&HO)ABIZNTRI(,%&%61Q) 7. '%!(.1<%&.1)"./%) (* #1=%(QUY%#1(,*'!/.C) &*) (%!
HS$1)="74(%!(,%()!?.Qb&W



<#[PHXP3!&*)%6,)!+(8&*64,.7450!4E)(6%,16'-4! '(Z*& !

%

K)=7%N.Q'l(,%!GFJ!.4(?4(10.&!(,%!8%7) (*CY%!)#$!)="74(%!)7?,)!?.Q%&!.4(/.>%W

Table 24 Relative and absolute alpha power MLR model results, effect size
and standard errors reported

% d#")-"#%T/#Po U C&(10)#%T/:#%0o
Variables D/+#1%%6 D/+#1%Po %  D/+#1%% D/+#1%Pb
"#$%&SH' () B4 ZKPPaoo¥ P2K5_200%
=2K2_% % % =2K2°Po %
,08")-17%/*%&$#' () *H#H+9B¢ BK25a%Y BK25a%9
% =2K2"% % % =2K2"P&
AY o 2K2]\%%! Z2K2P[%% 2K2]12%%  2K2P_%¢
=2K2_% =2K2_ % % =2K2 % =2K2_%>
D)#$7'1%$' O#X%e W# 2K2 a%% 2Z2K52]%% Z2K5P %%  2K5\a%%
=2K2 P& =2K2'% % =2K2_ % =2K2_%
D)#$7'1%$ OXDBSY 2K520%%  Z2KP5]0%° Z2KPPPo% 2Z2KP\aoo%
=2K2aph =2K2a% % =2K2'% =2K2 &
D")#$7'1%$' O#X%LY#S$ 2K2a[%% 2K2 a%% K2 [%%'  2K2 2%Y
=2K2_% =2K2_ P> % =2K2"\P% =2K2"%
D)#$7'1%$' O#X%DO0l)-$e 2K2'1%%! 2K2'5%% 2K522%%  22K2a_%°
=2K2_t =2K2_ 9% % =2K2"&% =2K2_%
D)#$7'1%'8#% 2K2]"%% Z2K2"5%Y 2K22[%%  2K25"%9
% =2K2"\p# =2K2"% % =2K2"S% =2K2"%%
DY#$7'1%<#7)'1%;#'1);% 2Z2K25]%% 2K2]a%% BK2N%%  BDK2]2%%
=2K2_P =2K2_Ppp % =2K2"&% =2K2_%
DY#$7'1%T,;.(-O'1%;#'1)% BK2[\% % BK2]"%% BK52P%%  @K2a"%Y%
=2K2_% =2K2_% % =2K2"P® =2K2"%
D)#$7'1%!+00")-/7% Z2K2M%% 2Z2K2\[%%! 2K55a%%  2K2a"%9
=2K2"&& =2K2_ % % =2K2"PH =2K2"p#
D)#$7'1%(0&()'70#%0(#J BK2N%% BK2P\%% BK22%%  BK2[2%%
(</S-78%0 =2K2_Ph =2K2_% % =2K2_% =2K2_%
D)#$7'1%(0&()'70#%0(#J K2 %% 2K2'5%% Z2K2P_%%  2K2\"%%
101 % =2K2"\PA =2K2M%s % =2K2"2% =2K2"%%
Y-7"70-"1%;'$+(;-Wo 2K2a2%Y% 2Z2K52\%% 2K52[%%  Z2K55]%%
=2K2_% =2K2_% % =2K2"P® =2K2"%
M#$"-O#(%O%07) 22K2]5%% 2K2][%%! 2K525%%  Z2K52[%Y%
=2K2 &% =2K2_% % =2K2"PH =2K2"\PA
M-)#XYBC BK2\a%% BK222%Y Z2K5\V"%%  Z2K5"[0%9
=2K2" % =2K2a%2 % =2K2'P%& =2K2"\%0
M-)#X%%5 2Z2K5]a%% 2Z2K5\_ %% 2Z2KP[\oo%°% 22KP]]oo%!
=2K2 % =2K2a2 % =2K2'3% =2K2"\%0
M-)#X% Bt BK5P]%% BK5]a%% BK2 \%% - @K2aP%°
=2K2_t =2K2_ 9% % =2K2"&% =2K2_%
IT/O;%0/0P0 Z2K5P2%%  2K3]0%%! 2K\2ao00% 2Z2K\P\ooo%
=2K2"p# =2K2"% % =2K2"S% =2K2"%%
97)#$O#%) BK222%Y BK222%Y BK222%Y  BK222%9
=2K2"Pe =2K2"%h % =2K2['% =2K2[ %0
D/+#1%*-)%6=%b 5]RI % aKl % % H Kl % P\l %

$+()IRIfl plg!"FWb! RRIg!"F:CIRRRHG! "FF:C!(33(+!-4=(-1 &(,$&+ (L6 1&6! (8&$&-1 49!, 1&(9+
&(3(&(9'(1I&$%,133&IN_H!/1-13$$6!-('%&4+2C!1&(3(&(9'(1I&$%, 13$&!51+(&918!&1'(4-IN4-,194'C!
3$&1-4+(H A(81+4>(I+*(+1C118,*1CI0(+11196!1J1551!, $/(&!1&(1&1+4$-1196!10-$8%+(!+*(+1C!1
J15511,$/(&! 5(1-%&(6!49!XGE.N="

OoM



K,%8&%!Q)'l#.1>)*#1%00%/(1.01[23.&1=89%)' (0% $*#+$4&) (* #! #1&%7) (*C%!.&1)=".74(%!) 77,
2.Q%&W! 14(1*#0)#('1 Q,.1 Q%&%! =&%)'(0%$! )(1 7%)'(! #%! (*>%!)'1 &%7?.&(%$! =5! (,%*&! >.(,%&'! )’
O H(IHI&Y0) Yo ¥41= (1 &% )(PRIBISO*#1G. KOTTNHS!)=". 74(%IVNNIT!)7?2,)12. Qo &
<+, 0681)72,)F1 )Y (%SS! Q*(,! 2. (*C%! $%6C%7.25%#()7! .4(/.>%'W! K,%! %00%/(! *<%! .0! %C%!
=&9%)'(0%$!SNWMMI*#1G .$%710N#$INWONH G $%7IMTI* 1>+ 7)&Ix#1= (1> $%7'W!-'1Q)'1(,%!/)'%
(,%!>.$%7'1Q*(,!(,%()! 2.Q%&!)'1 [ #/.>%R!J *1'7*+ (75! *+,%8&! S=51)22&.B*>) (% 75! Y] )#$!

M]!*#1 (,%!>.$%7'10.8! &%7) (*C%! J#$!)=".74(%!)7?,)! 2.Q%&! &%'?%/(*Ch 75T *#1>.$%7"1 Q,%&%b!
=&9%)'(0%$!&)(,%&!(,)#1=8%)"(0%%$*H#+1$4&) (* #1*'1(, % *#$% 2%t $%#(1C) &*)=7%W

! K, %!$*00%&%6#/%!=%(Q% Yo QNS [ 2)#+/1>.(,%&'1S ; "WNYYRIG.$%7!0T!)#S$!
%7./,1.4#(1S; "WNZ'R! G.$%7IMUN "R! G.$%7! OT! *+#+0*)#(75! &%7)(%$! (.1 =.(,! &%7)(*C%! )#$!
)=".74(%!)72,)1 2.QU&W! [* 2)#4/1>.(,%&'] ) S *#O)H(' Q*(,! +&%6) (%&! &%) (*CY%!#$!)=".74(%!)7?,)!
2.QU&R!Q,*7%!%?./,1/ AF1#%+)(*CY%T5!)" /%) (%$! Q*(,!=.(,! .4(/.>%"W!K, %! %00%/(! *<%! .0!
(,%'%! (Q.! 28&%$%/(.&"1 Q%&Yb! 7)&+%&! *#! (,%! >.$%7'1 Q*(,1)=".74(%!)7?2,)! 2.Q%&! )1 (,%! $% 2% #$
C)&*)=7%W! 3#0)#('! 0&.>! F.4**)#)! )$! 7.Q%&! )=".74(%! )7?,)! P/ VHRAR! G.$%7! YT!)'!
1.>?2)8%$! (IH%3&/)! t 1=4(1 #75!*#1G.$%7! Y1Q,%E&%! =8%)'(0%%6$*#+1 &)(,%&! (,)#! %C%&! =&%6) (
Q)'!(,%! 3IW!1%!'%0%! ) "*>*7)&1 ?)((Yo&#! *#! *#0)# ("1 0&. > H%Q! L.&VR! Q,*/,1 Q)'1)"./%)(%$! Q*(,!
7.Q%&N)="74(%")7?,)1?.QUEABNMRIG.$%7!Y T1)'l/.>?)&%$!(HO)H#( *#IH%=8&)' V)W



<#DHXP3!&*)%6,)!+(8&*64,.?¥M50!4E) (6% E* 4!'(Z*& !

K)=7%hV,.Q'1(,%!GFJ1>.$%710.&!(,%!&%7) &Y =".74(%!=%()!?.Q%&!.4(/.>%W!

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

and standard errors reported

% d#")-"#%T/#Po Y C&(10)#%T/-#%0o
Variables D/+#1%%0 D/+#1%Po %  D/+#1%% D/+#1%Pb6
"#$%&SH' ()* B BK22P%9 BK2\"%%
=2K2"%% % % =2K2"P# %
,08")-17%/*% 2K25]%% 2K22]%%9
&$#' () #H#+- T8 % =2K2"P> % % =2K2"%%
AY %% 2K52_%Y  Z2K52"%% 2K2" %% K2 1% %Y
=2K2_%> =2K2_ %> % =2K2_ % =2K2_%
D)#$7'1%$' O#X%eW# Z2K55[%%  2Z2K55[%% 2K55a%Y 2Z2K5P5%%
=2K2_% =2K2_ % % =2K2_% =2K2_%
D)#$7'1%$ OXBSY Z2K5P %Y  Z2K5P %% 22K5\2%% 2Z2K5\|% %58
=2K2 & =2K2'&% % =2K2'% =2K2 %
D")#$7'1%$' O#X%LY#S$ BK2\% %0t BK21% %0t BK2\]%%¢ BK2\[%%%
=2K2"%% =2K2"% %  =2K2"Pb =2K2"%%
D)#$7'1%$' O#X% 2K2[ %%  2K2[ %% 22K2] %% 2K2]_%%°
DOI)-$'0-'% =2K2_% =2K2_ % % =2K2"&& =2K2 &%
D)#$7'1%'8#% BK2PP%? BK2PP%? BK2P]%% BK2PP%%
% =2K2"P& =2K2"8% % =2K2"S% =2K2"%%
DYHS7'1%<#7)'1%;#'1);% BK2\% %0t BK25%% BK2a[%% K2 a%%°
=2K2_% =2K2_ % % =2K2"&& =2K2 &%
D)#$7'1%T,;.(-O'1%;#'1)% BK55[%% BK55]%% BK5] 0%% BK5]0% %!
=2K2"%% =2K2"Ms % =2K2"Pb =2K2"P%
D)#$7'1%!+00")-/7% 2K55 %%  22K55_%Y Z2K5"Po%! 2Z2K5[_0%%
=2K2"P# =2K2"Be % =2K2"Ph =2K2"\P%
D)#$7'1%(0&()'70#%0(# BK55[%% BK55P%9 BK5P2%9 BK55P%%
(</S-78%0 =2K2_% =2K2_ % % =2K2_ % =2K2_%
D)#$7'1%(0&()'70#%0(# K2 %% BK2 %% BK2[[%0%¢ BK2[P%%¢
1061 % =2K2"%% =2K2"8% %  =2K2"2% =2K2"%%
Y-7'70-'196+(;-T % 2K2'5%%  2K2'5%% 2K2_ \%% 2K2_[%%°
=2K2"%% =2K2"Ms % =2K2"\Pb =2K2"P%
M#$"-O#(%O%07) Z2K5" 0%t  2Z2K50%9 2K5"a00%  2K5"a00%9
=2K2"P% =2K2"Be % =2K2"Ph =2K2"P%
M-)#XYBC Z2KP5\0%¢%  2KP5[0%°9 Z2KP\500%'  2KP\'00%%
=2K2"\%0 =2K2% % =2K2'P% =2K2'P%
M-)#X%%6 Z2KP2[0%%  2KP2'0%?¢ 2Z2KP5a00%  2KP5a00%"¢
=2K2"\%0 =2K2% % =2K2'3% =2K2 P&
M-)#X %26 BK2]a%% BK2] %%t BK25"%% BK25a%%'
=2K2_% =2K2_ % % =2K2"&¢ =2K2 &%
IT/O;%0/0P0 Z2KP]5000% 2KP]Po00Y 2K\25000%  2K\2]000%¥%
=2K2"P& =2K2"8% %  =2K2"S% =2K2"2%
97)#$O#%) BK222%Y BK222%Y BK222%Y BK222%%'
=2K2[@% =2K2[@ % =2K2['% =2K2[ %6
D/+#1%*-)%6=%b PRI % PRI % % HK2 % Akl %

$+()IRIT plgl"FWhb! RRAY! "F:C! RRRHG! "FF:C! (33(+!-4=(-! &(, $&+(EID61&6! (&&$&-!1 49!, 1&(9¥
&(3(&(9'(1I&$%, 138&IN_HY/1-13$$6!-(N&LB(R(D'(1I&$%,!3$&!51+(8918!&1'(14-IN4-,194'CI&(3(&(9
3$&I-4+(HY NB1+4>(1+*(+1&*1CI0(+11196!J1551!, $/(&!11&(1&1+4$-1196!10-$8%+(!+*(+1C118,*]
J15511,$/(&15(1-%&(6!49XGPN="
|
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K, %!>)*#19600%/('10.&1%C%&=&%) (0%%$*#+)#$I=896)' (0% %$*#+1$48&) (* HQU6&Y6 . (I'() (*
s 0* (1) (1(, %! NWND! 7% CHETQONH/94110. 81 9%*(,%&!1 &% 7) (*C%!.&1)=".74(%! =%()! 2. QY&W! *#/%
=89%)'(0%Y%$*#+1=9%,)C*.&! ¥ A#&YT)(%$! (/=% ()! 7' QEBRIRH T 1 >)+#+(4$%! &%+)&$T7%"!
01Q,/,1.29%8&) (*.#) 7*<) (*.#.01=8%)' (0%%$*#+1=06,)C*.& 1 4'%S$W!I[231Q)'1) 7" 1. (1" +H+0* ) #(75!
)" ) (%BIQ*(,1%*(,%&I&I6T)(*CYL.&!)="74(%!=96()!?.Q%&W!

K,%8&%!*'1)| CY%&5!" (&.#+1)"./%)(* #1=%(Q%%#! &% 7) (*CY%! #$S!)=". 74(% FHNA DAL S
K, *1 (&1 T4H90) &1 $%2%6H#$%6#1%! ", )$%'! (,%! 2)((Yo&H! .0 O*#$*#+'1)/&."1 (,%!/.C)&*)(%'1 0.8! %)/,!
A(1>%W! K, 899! .01 (,3H0*)#(1 /.C)&*) (%' S/.4#(1 .01 2)&(*/*?)(*.#! *#! +.CY&H>Yot() 7! ".1¥) 7!
'%&C*/%' RIS*00%&I6H#/%' *#1™* (%' RNHSI%72./, 11 AH(TI QU6&Y6! *+H0*/)#(1)HS! .01'*>*7)&1>) +#*(4$%!
=.(,! &%7)(*C%! JHS$! )=".74(%! =%()! 2.Q%E&W! 2.8&! %B)>27%R! 2)&(*/*?)(*#+! *#! >.8%! +.CY&H>0
'%&CH'IQ)'T)"./*) (%$IQ*(,17.Q%&I&Y%T) (*CY!)HS!)=". 74(%!=9% ()| NPMBGRIG . $% 710 TWISHO)#('
01> (,%& *#IH%=&) V)1, )$I*+#+0*/)#(751+ &%) (% &I&Y% 7) (*CY)HS!)=".74(%!=%()!?.QU&!)'/.>?) &%
(IHOH(' *#] F.4*%)#)! S AWNOOR! G.$%7! OT!#$! HQUUANOZR! G.$YADITWAH(
| QUOS! ) #%6+) (*CY%! )HSB! > $%&) (% 75! '(&.4+1)"./¥) (.4 Q*(,! &% T)EBHNEDR! G.$%7! OT! )#$!
)=".74(%! SAWNNOR! G.$%7! ZT! =%()! 2.QU%&R! Q*(,! %600%/('! (,)(!)&%! '7*+,(75! 7)&+%&! Q,%#! )=
2.Q%&IQ)'1(,%!.4(/.>%WIKQ.IC)&*)=7%"1Q%&%6!*+#*0*/#(ITRAAB* ([ &Y R 1=4(#.(1&%7) (*C%R!
=%()! 2.Q%&W! D..$! >)(%&#)7! 2,5%)7! %) PAUISMYR! G.$%7! ZTI Q)'1)"./*)(%$! Q*(,! *+,%&!
)=".74(%! =%()! ?.QUARNY& .01 >)(%6&H) 7! %$4/) QY 1 #%+) (*C%T75! &%7)(%S$! (.1)="74(%! ?.Q%&!
=06();.SWNY\R! G.$%7! ZTW! K, %! %00%/(' Q& )HB4) B! >)(%&H) 7! 2,5'%1)7!,%)7(,! Q%&%!
HSRT)QIMH<O)(, . 4+, L. 22 H (YIS Y6/ (* HRIZVo H+18*+, (1) &. AHSINWOD:9'W!

! Oz|
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J%+&Y%"™* #1.4(?4(10.818%7)(*C%!+)>>)12.QU&!*I', Q#I*# K)YT%!M

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

and standard errors reported

% d#")-"#% T/ #Po Y C&(10)#%T/:#%0o
Variables D/+#1%%0 D/+#1%Po %  D/+#1%% D/+#1%Pb
"#$%&$# () B4 2K22 %% BK2P2%Y
=2K2"% % %  =2K2 % %
,08")-17%/*%&$#' () *##+988 BK22\%% BK22[%%
% =2K2"% % % =2K2"0%
AY % K2 %%  2K2"%% 2K2\%%'  2K2 5%%
=2K2_¥% =2K2_ % % =2K2_% =2K2_¥%
D)#$7'1%$ O#X%eW# 2K55a%%  22K55 %% 2K55]%%  2K55"%9
=2K2 2% =2K2'2% % =2K2_ &b =2K2_&&
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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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