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Abstract

We examined the association between household food insecurity and early child
development and whether or not maternal depression and anxiety modifies this asso-
ciation. The cross-sectional study included 468 mother-infant pairs recruited at pri-
mary health centers of the Federal District, Brazil. Mothers answered a questionnaire
that evaluated early child development (outcome), household food insecurity (inde-
pendent variable), maternal depression and trait anxiety (effect modifiers). Variables
were collected with validated questionnaires for the Brazilian population. Pearson's
22 test and logistic regression analyses were conducted. Infants who lived in a moder-
ate or severe food insecure household had 2.52 times (95% confidence interval
[CI] [1.13, 5.65]) the odds of having early child development delays compared with
infants in secure households. Maternal depression and anxiety modified the strength
of association between household food insecurity and early child development,
which is an innovative finding. Among infants with depressed mothers, those
experiencing mild (adjusted odds ratio [aOR] 3.33, 95% Cl [1.17, 9.46]) and mod-
erate/severe household food insecurity (aOR 10.13, 95% Cl [2.18, 47.10]) had higher
odds of having early child development delays, compared with infants in food secure
households. Among infants with both anxious and depressed mothers, these associa-
tions were even stronger for mild (aOR 4.69, 95% Cl [1.41, 15.59]) and mod-
erate/severe household food insecurity (@OR 16.07, 95% Cl [2.70, 95.66]). In
conclusion, household food insecurity is a risk factor for early child development
delays, and this association is modified by maternal depression and anxiety. Future
studies should evaluate the impact of intervention packages that address maternal
depression and anxiety and household food insecurity on preventing early child

development delays.
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1 | INTRODUCTION

Poor early child development (ECD) is related to worse academic per-
formance, poverty in adulthood and the intergenerational transmis-
sion of poverty (Grantham-McGregor et al., 2007; Lu, Black, &
Richter, 2016; Britto et al., 2017; Milner, Fiorella, Mattah, Bukusi, &
Fernald, 2017). For these reasons, investing in ECD and addressing
its risk factors such as household food insecurity (HFI) is key to
achieving the Sustainable Development Goals (Lu et al., 2016; Pérez-
Escamilla, 2017; Pérez-Escamilla & Vianna, 2012) and efforts should
be made to monitor ECD at a population level globally (World
Bank, 2017).

ECD is influenced by social, economic, cultural, biological, physio-
logical, behavioural and psychological factors (Black et al., 2017). HFI,
defined here as not having stable access to adequate quantity and
quality of foods to lead a healthy productive life, is a determinant of
ECD and affects almost one quarter of households in Brazil (Instituto
Brasileiro de Geografia e Estatistica, 2013; Pérez-Escamilla &
Vianna, 2012; Zaslow et al., 2009). HFI can negatively influence the
child's psycho-emotional, social, academic, and cognitive development
through at least two pathways involving nutrition and psycho-
emotional stress (Figure S1) (King, 2018; Milner et al., 2017; Pérez-
Escamilla & Vianna, 2012).

In the first pathway, HFI impacts ECD through dietary patterns
characterized by poor dietary quality and/or lack of sufficient calo-
ries. The resulting macronutrient and micronutrient deficiencies in
turn can affect the development of the children's brain and conse-
quently their (Huang, Potochnick, &
Heflin, 2018; Johnson & Markowitz, 2018a; King, 2018; Pérez-
Escamilla & Vianna, 2012). In the second pathway, caregiver's

developmental skills

depression and anxiety resulting from HFI can lead to poor
stimulation, interactions and attachment with the children, also neg-
atively impacting the children's development (Herba, Glover,
Ramchandani, & Rondon, 2016; Huang et al., 2018; Johnson &
Markowitz, 2018a; King, 2018; Pérez-Escamilla & Vianna, 2012). In
addition, caregiver's poor mental health can also result on HFI, given
that this relation may be bidirectional (Figure S1) (Gebreyesus,
Endris, Hanlon, & Lindtjgrn, 2018; Wdeigel, Armijos, Racines,
Cevallos, & Castro, 2016).

Promoting ECD during the first years of life is especially
important, as this is the period of life when humans rely almost
entirely on their caregivers to meet their stimulation and feeding
needs (Johnson & Markowitz, 2018a; Sigla, Kumbakumba, &
Aboud, 2015). There is a scarcity of studies that have previously
evaluated the relationship between HFI and ECD in low- and
middle-income countries (Oliveira et al., 2020), and to our knowl-
edge, no previous study has attempted to find out if maternal
depression and anxiety modifies this relationship. Thus, the present
study aimed to evaluate the association between HFI and ECD and
whether or not maternal depression and anxiety modifies this asso-
ciation in a low-income setting in Brazil. We hypothesized a priori
that both maternal anxiety and depression would modify this

association.
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Key messages

e Household food insecurity (HFI) is an independent risk
factor for early child development (ECD) delays in low-
income settings in Brazil.

e Maternal depression increases the risk of delayed ECD
associated with HFI.

e Multisectoral interventions aiming to promote ECD
should address caregiver's depression, anxiety and HFI.

e Paediatricians, primary health care workers and ECD pro-
gramme workers should routinely screen for HFI and
caregiver's depression and anxiety.

2 | METHODS

We conducted a cross-sectional study with 468 mother-infant pairs
at 20 urban primary health centers (PHCs) of the Federal District, Bra-
zil. This analysis is a part of a larger observational study that evaluates
the association of maternal depression and anxiety with infant's
health and nutrition. The minimum sample size (n = 461) was calcu-
lated for this larger study based on the prevalence of maternal depres-
sion (50%) to detect an association between maternal depression, HFI
and ECD, considering a confidence interval (Cl) of 10%, an alpha of
5% and a loss of up to 20% due to incomplete data.

We included in the study mothers who were at least 20 years
old with children who were between 6 and 12 months. In case of
twins, we included the older sibling. Of those recruited in the study
(n = 623), 79 mothers refused to participate and 45 did not com-
plete the assessment, resulting in 499 mother-child dyads with
complete data. We excluded dyads in which infants presented
pathologies that could directly or indirectly affect ECD (n = 25) such
as anaemia, asthma, bronchitis, glucose 6-phosphate dehydrogenase
(G6PD) deficiency, cardiopathy, phenylketonuria, seizures, syphilis,
mononucleosis, meningitis and jaundice. Pairs with missing data on
the outcome (ECD) or the independent variable (HFI) (n = 6) were
also excluded.

Any mother-infant pairs that met the inclusion criteria were
invited to participate in the study, until all the possible participants
from that PHC were recruited. The recruitment was systematic
according to attendance to immunization or growth and development
monitoring sessions. The first author trained and supervised under-
graduate nutrition students who applied the questionnaires. Only the
part of the questionnaire that evaluated depression and anxiety was
self-administered. Data collection occurred from March to September
of 2018 during all the collected period according to the interviewer's
schedule, with recruitment taking place on days of immunizations,
growth and development monitoring sessions at PHC.

Regular meetings, training, mentoring supervision and a quality
control assurance process ensured that data were collected

according to protocol. We performed quality control through
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telephone calls made to 5% of the mothers participating in the
study. We asked three sociodemographic questions from each
mother, and no inconsistency was found between the data obtained
through the call and through questionnaire answers. All study par-
ticipants were clearly explained the study and signed the study's

consent form.

21 | Variables

The questionnaire included ECD (outcome); HFI (independent vari-
able); and maternal depression and anxiety (effect modifiers). Mothers
also answered questions regarding the following covariates: house-
hold socio-economic and demographic characteristics; maternal char-
acteristics; infant's characteristics; infant feeding; bottle; and pacifier
use. Variables were selected based on previous empirical evidence or
conceptual considerations (Pérez-Escamilla & Vianna, 2012). The
questionnaire was pretested and verified in a pilot study with
30 mothers in a PHC not included in the study.

21.1 | Outcome

ECD was assessed using the Early Childhood for Healthy Adults
(PIPAS) questionnaire that has been found to be valid and reliable
for Brazilian children up to 59 months (Venancio, 2018; Venancio
et al, 2019). PIPAS is a population-level measure for assessing the
overall development of children aged 0-5 years, consisting in a pop-
ulation assessment instrument and not a diagnosis tool for ECD
delay. PIPAS was selected because in addition to having been devel-
oped and validated for the Brazilian population, it is easy to admin-
ister based on caregiver's reports (Venancio, 2018; Venancio
et al., 2019; World Bank, 2017). As expected, PIPAS items vary
according to infant's age: birth to 6 months includes nine items,
between 7 and 9 months includes nine items and between 10 and
12 months includes 12 items (Table S1) (Venancio, 2018; Venancio
et al,, 2019).

In response to PIPAS questionnaire, the caregiver was asked to
report if the child was able to complete specific tasks in four ECD
domains (motor, language, cognition and socioemotional), and the
answers were used to generate a score that reflects the overall ECD
status.

Standardized percentile scores were generated from PIPAS
based on the percentage of developmental milestones attained.
Based on exploratory analyses of the ECD score distribution and on
the risk for developmental delay found in previous studies con-
ducted with Brazilian children, the 30th percentile of the score's dis-
tribution was selected as the cut-off point used for identifying
children screening positive for higher risk of ECD delays (Halpern,
Giugliani, Victora, Barros, & Horta, 2000; Maria-Mengel &
Linhares, 2007; Biscegli, Polis, Santos, & Vicentin, 2007; Coelho,
Ferreira, Sukiennik, & Halpern, 2016; Venancio, 2018; Oliveira
et al., 2019; Araujo, Quadros, Murata, & Israel, 2019).

~WI ]_Eyjﬂ

2.1.2 | Independent variable

HFI was measured with the Brazilian Food Insecurity Measurement
Scale (EBIA). EBIA was adapted from the US Household Food Security
Survey Module (HFSSM) and has been validated for the Brazilian pop-
ulation (Bickel, Nord, Price, Hamilton, & Cook, 2000; Pérez-Escamilla
et al., 2004; Segall-Corréa & Marin-Ledn, 2009). We used the 14-item
EBIA version previously validated in Brazil (Segall-Corréa, Marin-Leon,
Melgar-Quinonez, & Pérez-Escamilla, 2014) that measures, through
perception and experience, the situation with regard to dietary quality
and quantity for adults and children living in the household. Based on
the additive score, households were classified according to the level
of household food insecurity severity using the following rec-
ommended cut-off points: food secure (O points—access to food in
adequate quantity and quality without having the access to other
essential needs compromised); mildly food insecure (1 to 5 points—
concern about the future availability of food at the household, affect-
ing mainly food quality, not quantity); and moderately or severely food
insecure (6 to 14 points—reduced quantity of food in the household,
compromising the food intake and, in the most severe cases, leading
to hunger) (Instituto Brasileiro de Geografia e Estatistica, 2013). The
moderate and severe categories were combined as previously rec-
ommended (Panigassi et al, 2008; Santos, Silveira, Longo-Silva,
Ramires, & de Menezes, 2018).

21.3 | Effect modifiers

Effect modification occurs when the relationship between the inde-
pendent variable and the outcome is modified by a third variable, that
is, the effect modifier (Jupiter, 2016). The two effect modifiers exam-
ined in this study were maternal depression and anxiety. Maternal
depression was assessed using the Beck Depression Inventory Il
(Beck, Steer, & Brown, 1996), which has been validated in Brazil
(Gomes-Oliveira, Gorenstein, Lotufo Neto, Andrade, & Wang, 2012).
It is a self-administered questionnaire, composed of 21 items. As rec-
ommended, mothers were classified as having symptoms of depres-
sion when the score was equal or higher than 14 out of 63 points
(Tuovinen et al., 2018; Wolford et al., 2017).

Anxiety was evaluated using the 20-item trait anxiety scale from
the State-Trait Anxiety Inventory (STAI) (Spielberger, Gorsuch, &
Lushene, 1970), which had been previously adapted to Portuguese
and validated in Brazil (Biaggio & Natalicio, 1979; Biaggio, Natalicio, &
Spielberger, 1977). The recommended cut-off point of 40 out of
80 points was used to indicate positive screening for anxiety
(Flaherman, Beiler, Cabana, & Paul, 2016; Giakoumaki, Vasilaki, Lili,
Skouroliakou, & Liosis, 2009).

214 | Covariates

The following household characteristics were collected: per capita

income (>% Brazilian minimum wage/ > < % Brazilian minimum
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wage/up to Y4 Brazilian minimum wage, using the Brazilian minimum
wage equivalent to 238 dollars in 2018), enrolment in the Brazilian
conditional cash transfer programme (yes/no). Maternal characteristics
included age (20 to 35 years/235 years), educational level (incomplete
or complete college education or above/incomplete or complete high
school/incomplete or complete elementary school), race (White/non-
White), marital status (married or living with a partner/single or
divorced or separated or widowed), planned pregnancy (yes/no),
wanted pregnancy (yes/no), primiparous (yes/no), type of delivery
(vaginal delivery/C-section). Infants characteristics included age (6 to
7 months/7 to 9 months/10 to 12 months), sex (male/female), pre-
term birth (yes/no), low birth weight (yes/no), hospitalization for more
than 5 days (yes/no) or place in Neonatal Intensive Care Unit (NICU)
after birth (yes/no), breastfeeding in the first hour of life (yes/no), bot-
tle feeding (to feed any fluid including milk), and pacifier use on the
prior day (yes/no). The use of bottle and pacifier were included as
covariates because there is evidence that the use of artificial nipples
may be a result of maternal anxiety regarding infant feeding difficul-
ties (Batista, Rodrigues, Ribeiro, & Nascimento, 2019; Buccini, Pérez-
Escamilla, Paulino, Aratjo, & Venancio, 2016; Victora, Behague, Bar-
ros, Olinto, & Weiderpass, 1997). In addition, both interfere negatively
with oral facial development and language development (Carrascoza,
Possobon, Tomita, & Moraes, 2006; Silveira, Prade, Ruedell,
Haeffner, & Weinmann, 2013).

Continued breastfeeding and dietary diversity were assessed as
recommended by the Brazilian Ministry of Health (Ministério da
Saude, 2015) based on World Health Organization recommendations
for the evaluation of infant feeding practices (World Health
Organization, 2008). We considered that the infant was currently
being breastfed, if the mother answered ‘yes’ to the question ‘Was
the infant breastfed yesterday?’ The infant was considered as having
a diversified diet if he/she consumed the following six food groups on
the day before: (1) breast milk, other milk, porridge with milk or
yogurt; (2) fruits, vegetables and greens; (3) orange vegetables and
fruits or dark green leafy; (4) meat or eggs; (5) beans; and (6) cereals
or tubers (rice, potatoes, yams/cassava, flour or pasta). The dietary
diversity indicator was dichotomized (yes/no) based on whether or
not the child had a diversified diet the previous day.

2.2 | Dataanalyses

Pearson's y2 test was used to evaluate the bivariate association
between ECD delays and HFI, maternal depression and anxiety, and
(household,
breastfeeding and dietary diversity). Variables associated with ECD

key covariates maternal and infant's variables,
delays with p < .20 were included in the multivariate analyses using
the forced entry method. Logistic regression findings were expressed
as crude and adjusted odds ratios.

To test the potential effect modification of maternal depression
and anxiety on the relationship between HFl and ECD delays, we
included the effect modifier variables (depression and anxiety) and

their interaction with HFI in three multivariable models: Model
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1 included the interaction between HFI and maternal depression;
Model 2 tested the interaction between HFI and maternal anxiety; and
Model 3 examined the interaction between HFI with both maternal
anxiety and depression combined on ECD delays. Because the interac-
tion was significantly associated with ECD delays in Models 1 and
3, we stratified the analyses for mothers with and without depression
and with and without both depression and anxiety. Because no vari-
able had more than 10% missing values, no data imputation was con-
ducted. The statistical software Statistical Package for the Social
Sciences (SPSS) version 20.0 was used. The level of significance used

for the analyses was 5%, which is equivalent to the 95% CI.

2.3 | Ethical considerations

This study was approved by the Research Ethics Committee of the
School of Health Sciences at University of Brasilia
(67069417.0.0000.0030) and by the Research Ethics Committee of
the Foundation of Education and Research in Health Sciences
(67069417.0.3001.5553).

3 | RESULTS
We investigated 468 mother-infant pairs. Almost half of the house-
holds were food insecure, with 8.8% of them experiencing moderate
or severe HFI. Almost half (48.3%) of the mothers screened positive
for anxiety and 32.3% for depression (Table 1). Most infants were
aged between 7 and 9 months (46.6%) and were male (53.6%), 70.1%
were breastfed in the first hour of life and 81.6% were currently
breastfed. Most mothers are less than 35 years (77.1%), had not
attained college education (63.5%) and were married or living with a
partner (73.3%). The majority of the pregnancies (60.7%) were not
planned but wanted (84.6%). The majority of births were C-sections
(55.1%), and 9.2% of the infants had low birth weight.

In the bivariate analysis, ECD delays were associated with HFI
(p = .001), maternal anxiety (p < .001), low monthly per capita income
(p = .001), enrolment in the Brazilian conditional cash transfer pro-
gramme (p = .001), low maternal educational level (p < .001), maternal
non-White race (p = .04), wanted pregnancy (p = .02) and infant hospi-
talization for more than 5 days after birth (p = .02) (Table 1).

3.1 | Main effects models

HFI was an independent risk factor for ECD delays after controlling
for covariates. Infants living in moderate or severe food insecure
household had 2.52 times the odds of having ECD delays compared
with infants in secure households (95% CI [1.13, 5.65]). Low maternal
educational level (aOR 2.72, 95% Cl [1.27, 5.85]), higher infant's age
(aOR 2.01, 95% ClI [1.07, 3.76]) and preterm birth (aOR 2.35, 95% Cl
[1.08, 5.36]) also remained significantly associated with ECD delays in
the adjusted model (Table 2).
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TABLE 1  Descriptive analyses of household food insecurity, maternal anxiety and depression, infant feeding and household, maternal and
infant's characteristics and bivariate association of these variables with early child development delays. 2018

Early child development delays®

Study variables All sample (%) Negative (%) Positive n (%) p
Household food insecurity” 0.001°

Secure (0) 51.7 56.6 404

Mild food insecurity (1-5) 39.5 37.3 44.7

Moderate or severe food insecurity (6-14) 8.8 6.1 14.9
Anxiety (positive >40) 48.3 42.8 61.0 <0.001"
Depression (positive 14-63) 32.3 29.7 38.3 0.07
Dietary diversity (yes)®¢ 41.3 40.2 43.6 0.50
Breastfeeding in the first hour (yes) 70.1 72.2 65.2 0.13
Continued breastfeeding (yes) 81.6 82.3 80.1 0.59
Use of pacifier (yes) 33.8 324 36.9 0.35
Use of bottle (yes) 59.8 57.5 65.2 0.12
Monthly per capita income? 0.001"

>% minimum Brazilian wage 59.5 65.0 46.6

>1/4 and < % minimum Brazilian wage 24.8 22.2 30.8

Up to Y4 of the minimum Brazilian wage 15.7 12.8 22.6
Enrolment in the Brazilian conditional cash transfer 21.2 171 30.5 0.001"

programme (yes)
Maternal age (20-35 years) 771 75.8 80.1 0.31
Maternal education level <0.001"

Incomplete/complete college education or above 36.5 42.5 22.7

Incomplete/complete high school 49.6 47.7 53.9

Incomplete/complete elementary school 13.9 9.8 234
Maternal race (White) 23.9 26.6 17.7 0.04"
Marital status (married/living with a partner) 73.3 75.2 68.8 0.15
Planned pregnancy (yes) 39.3 39.1 39.7 0.91
Wanted pregnancy (yes) 84.6 87.2 78.7 0.02"
First pregnancy (yes) 40.4 41.3 38.3 0.55
Type of delivery (C-section delivery) 55.1 55.7 53.9 0.73
Infant's age 0.07

6 to 7 months 293 324 22.0

7 to 9 months 46.6 44.4 51.8

10 to 12 months 241 23.2 26.2
Infant's sex (male) 53.6 54,7 51.1 0.46
Preterm birth (yes)® 8.0 6.5 11.3 0.08
Low birth weight (<2,500 kg) (yes)® 9.2 9.0 9.9 0.74
Infant hospitalized for more than 5 days after birth (yes) 11.8 9.5 17.0 0.02"
ICU after birth (yes) 6.0 5.5 7.1 0.51

Abbreviation: ICU, intensive care unit.

?Based on PIPAS's questionnaire using the 30th percentile of the score's distribution as the cut-off point.

PMeasured with the Brazilian Food Insecurity Measurement Scale (EBIA).

“Based on the indicator proposed by the Brazilian Ministry of Health. A diversified diet consists on the consumption of six food groups on the day before.
dVariables with missing values: dietary diversity (n = 5); monthly per capita income (n = 29); preterm birth (n = 4); low birth weight (n = 3).

“Statistically significant results.
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TABLE 2  Unadjusted and adjusted odds ratio for early child development delays, by household food insecurity and covariates. Brasilia (DF).

2018

Study variables

Household food insecurity®
Secure (0)

Mild food insecurity (1-5)

Moderate or severe food insecurity (6-
14)

Breastfeeding in the first hour

Yes

No

Use of bottle

No

Yes

Monthly per capita income
>% minimum Brazilian wage
>1/4 and < % minimum Brazilian wage
Up to Y of the minimum Brazilian wage

Enrolment in the Brazilian conditional
cash transfer programme

No
Yes
Maternal education level

Incomplete/complete college education
or above

Incomplete/complete high school

Incomplete/complete elementary
school

Maternal race
White
Non-White
Marital status
Married/living with a partner
Single/divorced/separated/widowed
Wanted pregnancy
Yes
No
Infant's age
6 to 7 months
7 to 9 months
10 to 12 months
Preterm birth
No
Yes

Early child development delays®

OR (95% CI)

1
1.68 [1.10, 2.56]°
3.41[1.73, 6.73]°

1
1.38[0.90, 2.11]

1
1.39 [0.92, 2.09]

1
1.93[1.20, 3.13]°
2.47[1.42,4.30]°

1
2.12[1.34, 3.36]°

2.11[1.32,3.39]°
4.48[2.41,8.32]°

1
1.68 [1.02, 2.76]°

1
1.38[0.89,2.13]

1
1.83[1.10, 3.08]°

1
1.72[1.06, 2.81]°
1.66 [0.95, 2.92]

1
1.84 [0.93, 3.64]

Early child development delays®*®

ORaj (95% CI)°

1
1.49[0.92, 2.39]
2.52[1.13, 5.65]°

1
1.43[0.87, 2.36]

1
1.19 [0.75, 1.88]

1
1.18[0.67, 2.07]
1.35[0.66, 2.75]

1
1.12[0.62, 2.04]

1.44[0.82, 2.54]
2.72[1.27,5.85]°

1
1.23[0.70, 2.18]

1
1.09 [0.66, 1.80]

1
1.53[0.82, 2.86]

1
1.70[0.99, 2.92]
2.01[1.07, 3.76]°

1
2.35[1.03, 5.36]°



PEDROSO ET AL

~WI ]_]—:\(J’Lf12

TABLE 2 (Continued)
Early child development delays® Early child development delays®*
Study variables OR (95% Cl) OR3j (95% CI)®
Infant hospitalized for more than 5 days
after birth
No 1 1
Yes 1.96[1.10, 3.48]¢ 1.28 [0.63, 2.59]

Abbreviations: OR, odds ratio; Cl, confidence interval.

20dds ratio adjusted by logistic regression for monthly per capita income, enrolment in the Brazilian conditional cash transfer programme, maternal educa-

tion level, maternal race, maternal marital status, wanted pregnancy, infant's

age, preterm birth, infant's hospitalization for more than 5 days after birth,

Household Food Insecurity, breastfeeding in the first hour of life, use of bottle.

bBased on PIPAS's questionnaire using the 30th percentile of the score's distri

‘Hosmer-Lemeshow statistic with p > .05
9Measured with the Brazilian Food Insecurity Measurement Scale (EBIA).
CStatistically significant results.

3.2 Interaction models

|
A relationship between HFI level of severity (i.e., secure, mild insecure
and moderate/severe insecure) and prevalence of ECD delays was
observed among women with anxiety (n = 226), depression (n = 151)
or depression and anxiety (n = 127) (Figure 1). The prevalence of ECD
delays in moderate or severe food insecure households was twice as
high in households where mothers were anxious (60.7%), depressed
(59.1%) or anxious and depressed (60.0%), compared with households
where the mother did not have depression or anxiety (27.3%).

Multivariable analyses suggested that maternal depression and
anxiety may modify the relationship between HFI and ECD. Specifi-
cally, we found a significant interaction between HFI and maternal
depression (aOR 5.85, 95% ClI [1.10, 31.07]) and between HFI and
maternal anxiety and depression combined (aOR 7.28, 95% CI [1.27,
41.71]) with ECD delays (Table 3). The interaction between HFI and
maternal anxiety with ECD was not significant (Table 3).

Adjusted models testing effect modification of depression or both
anxiety and depression revealed even stronger associations between
HFI and ECD. Among infants with depressed mothers, those experienc-
ing mild HFI had higher odds of having ECD delays (aOR 3.33, 95% ClI
[1.17, 9.46]) compared with infants in food secure households. In house-
holds with moderate or severe HFI, infants had 10 times the odds of
having developmental delays (aOR 10.13, 95% Cl [2.18, 47.10]) when
the mother was depressed. Moreover, among infants whose mothers

bution as a cut-off point.

had both anxiety and depression, those experiencing mild HFI had
higher odds of having ECD delays (aOR, 4.69 95% Cl [1.41, 15.59]) as
well as those with moderate or severe HFI (aOR 16.07, 95% Cl [2.70,
95.66]), compared with those in food secure households (Table 4).

4 DISCUSSION

|
The association of HFI and ECD delays has been observed in previous
studies (Oliveira et al., 2020; Pérez-Escamilla & Vianna, 2012;
Shankar, Chung, & Frank, 2017). Nevertheless, a recent comprehen-
sive systematic review pointed out that only four studies were con-
ducted in low- or middle-income countries (Oliveira et al., 2020).
Oliveira et al. also verified with meta-analysis that, in studies from
high-income countries, HFl was associated with developmental risk
and poor math skills. In addition, HFI was associated with poor vocab-
ulary skills, regardless of the income of the country where the study
was conducted (Oliveira et al., 2020).

The association between HFI and ECD delays may be the result
of caregivers' worries about how to provide food for the family or
even the experience of hunger, resulting in fewer responsive parent-
ing behaviours, less attachment and poor stimulation of their chil-
regarding cognitive (Johnson &
Markowitz, 2018a; King, 2018; Zaslow et al., 2009). In addition, in
food insecure households, children are less likely to have educational

dren's and social abilities

70.0%

60.0%

60.7%
59.19 60-0%

50.0%

40.0%

42.5%43:5%

30.0%

20.0% 19:4%

FIGURE 1 Prevalence of early child
development delays, according to household food
insecurity level by maternal depression, anxiety
and anxiety + depression. Brasilia (DF). 2018

Percentage of infants with early child development delays

Secure Household

= Mothers without depression or anxiety (n = 218)
Maternal anxiety (n = 226)

= Maternal depression (n = 151)

= Maternal anxiety + depression (n = 127)

17.9%17.8%

Mild food insecure household Moderate or severe food

insecure household
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TABLE 3  Adjusted odds ratio for early child development delays including the effect modifier variables (maternal depression, anxiety and
depression + anxiety) and their interaction by household food insecurity. Brasilia (DF). 2018

Early child development delays Early child development delays Early child development delays

Study variables

Household food insecurity®
Secure (0)
Mild food insecurity (1-5)

Moderate or severe food insecurity
(6-14)

Depression
Negative
Positive

Anxiety

(Model 1)
ORaj (95% CI)°

1
1.13[0.63, 2.02]
1.26 [0.43, 3.71]

1
0.57[0.24,1.33]

(Model 2)>®
ORaj (95% CI)°

1
1.57 [0.78, 3.20]
1.23[0.32, 4.66]

(model 3)2P
ORaj (95% CI)©

1
1.14 [0.65, 2.00]
1.32[0.48, 3.66]

Negative
Positive
Depression and anxiety -
Negative
Positive
Food insecurity * maternal depression
Security with and without depression 1
2.57[0.87,7.61]
5.85[1.10, 31.07]¢

Mild food insecurity with depression

Moderate or severe food insecurity
with depression

Food insecurity * maternal anxiety -
Security with and without anxiety
Mild food insecurity with anxiety

Moderate or severe food insecurity
with anxiety

Food insecurity * maternal -
anxiety + depression

Security with and without anxiety
and depression

Mild food insecurity with anxiety and
depression

Moderate or severe food insecurity
with anxiety and depression

1
1.51[0.78, 2.95]

1
0.50[0.20, 1.29]

1
0.80[0.31, 2.09]
2.76 [0.52, 14.53]

3.05[0.95, 9.81]

7.28[1.27,41.71]°

Note. Model 1 included maternal depression and Food Insecurity * maternal depression as covariates. Model 2 included maternal anxiety and Food Insecu-
rity * maternal anxiety as covariates. Model 3 included maternal anxiety + depression and Food Insecurity * maternal anxiety + depression as covariates.

Abbreviations: OR, odds ratio; Cl, confidence interval.

2Based on PIPAS's questionnaire using the 30" percentile of the score's distribution as a cut-off point.

PHosmer-Lemeshow statistic with p > .05.

“Odds ratio adjusted by logistic regression for monthly per capita income, enrolment in the Brazilian conditional cash transfer programme, maternal educa-
tion level, maternal race, maternal marital status, wanted pregnancy, infant's age, preterm birth, infant's hospitalization for more than 5 days after birth,

Household Food Insecurity, breastfeeding in the first hour of life, use of bottle.

9Measured with the Brazilian Food Insecurity Measurement Scale (EBIA).
SStatistically significant results.

books, games and toys that support development (Johnson &
Markowitz, 2018a). It is important to note that in addition to HFI-
related family psychosocial dysfunctions, including caregivers' poor
mental health and well-being, HFI can also impact child's develop-
ment, through micronutrient deficiencies and illnesses (Althoff,

Ametti, & Bertmann, 2016; Council on Community Pediatrics &

Committee On Nutrition, 2015; Greder, Peng, Doudna, &
Sarver, 2017; Kimbro & Denney, 2015; King, 2018; Leung, Epel,
Willett, Rimm, & Laraia, 2015; Nagata, Gomberg, Hagan, Heyman, &
Woijcicki, 2018; Pérez-Escamilla & Vianna, 2012).

We also found that maternal depression and anxiety modified the
association between HFI and ECD delays. Similar findings were
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TABLE 4
both maternal depression and anxiety. Brasilia (DF). 2018

Early child development delays®”

~WI ]_]—:YJ9;f12

Adjusted odds ratio for early child development delays, by household food insecurity, stratified for mothers with depression and

Early child development delays*”

Without depression With depression Without depression + anxiety With depression + anxiety
Study variables (n = 320) (n = 154) (n = 344) (n=130)

ORaj (95% CI)° ORaj (95% CI)° ORaj (95% CI)° ORaj (95% CI)*
Household food insecurity®
Secure (0) 1 1 1 1

Mild food insecurity (1-5) 1.06 [0.58, 1.91]

Moderate or severe food 1.27 [0.41, 3.92]

insecurity (6-14)

Abbreviations: OR, odds ratio; Cl, confidence interval.

3.33[1.17, 9.46]°
10.13 [2.18, 47.10]¢

1.11[0.63, 1.96]
1.45[0.51, 4.15]

4.69 [1.41, 15.59]¢
16.07 [2.70, 95.66]¢

?Based on PIPA's questionnaire using the 30th percentile of the score's distribution as a cut-off point.

PHosmer-Lemeshow statistic with p > .05.

“Odds ratio adjusted by logistic regression for monthly per capita income, enrolment in the Brazilian conditional cash transfer programme, maternal educa-
tion level, maternal race, maternal marital status, wanted pregnancy, infant's age, preterm birth, infant's hospitalization for more than 5 days after birth,
household food insecurity, breastfeeding in the first hour of life, and use of bottle.

9Measured with the Brazilian Food Insecurity Measurement Scale (EBIA).
CStatistically significant results.

observed in three previous studies, but all of them were conducted in
the United States (Black et al., 2012; Nagata et al., 2018; Zaslow
et al., 2009). One study found that HFI in infancy was indirectly asso-
ciated with cognitive and social and emotional development in tod-
dlerhood through maternal depression and parenting practices
(Zaslow et al., 2009). Another study found that children exposed to
HFI and caregiver's depression had greater chance of having develop-
mental risks (Black et al., 2012). A third study confirmed these findings
(Nagata et al., 2018).

The association between HFI and maternal depression may be bidi-
rectional (Gebreyesus et al., 2018; Weigel et al., 2016). Mothers with
mental disorders may be less likely to be permanently employed or to
use resources efficiently and also may spend more money addressing
health problems, resulting in HFI (Althoff et al., 2016; Garg, Toy, Tri-
podis, Cook, & Cordella, 2015; Gebreyesus et al., 2018; Greder
et al., 2017; Pérez-Escamilla & Vianna, 2012; Weigel et al., 2016). On
the other hand, HFl is a stressor, and the mother's concerns about pro-
viding food for themselves and their offspring can lead to anxiety and
depression (Gebreyesus et al., 2018; Wu, Harwoodc, & Fenga, 2018).
Furthermore, some micronutrient deficiencies resulting from HFI, such
as folate, magnesium and zinc, may also increase the risk of maternal
depression (Gebreyesus et al., 2018; Jacka, Maes, Pasco, Williams, &
Berk, 2012; King, 2018). Mothers with emotional distress usually have
less positive parenting skills. As a result, their caregiving behaviours can
be less nurturing and responsive to the needs of the child. This lack of
optimal stimulation, nurturing interactions and attachment can lead to
child developmental delays (Britto et al., 2017;
Markowitz, 2018a; Johnson & Markowitz, 2018b; Milner et al., 2017;
Pérez-Escamilla & Vianna, 2012; Zaslow et al., 2009).

Therefore, given our results, we highlight the importance of HFI

Johnson &

and ECD assessment and monitoring, both in routine health services
and in national surveys (Black et al, 2017; Lu et al, 2016; Richter
et al,, 2017). Children living in food insecure households must be consid-
ered as being at risk for ECD delays as HFI is highly disruptive for family

life. Being exposed to HFI in early childhood is a great concern because
of its potential long-term negative impact on psycho-emotional, social
and cognitive development (Black et al., 2012; Black et al., 2017; John-
son & Markowitz, 2018a). Timely screening for caregiver's anxiety and
depression and HFI, and referral for needed services, must be done rou-
tinely in health and social services (Council on Community
Paediatrics, 2015; Garg et al., 2015; Greder et al., 2017; Johnson &
Markowitz, 2018b; Nagata et al., 2018; Shankar et al., 2017). In addition,
it is important to integrate maternal-child mental health, nutrition and
primary health care services through well-designed policies and
corresponding programmes (Pérez-Escamilla & Vianna, 2012).

When ECD delays or associated risk factors, such as HFI or
maternal health problems are identified, it is important to provide the
child with psychosocial stimulation and access to healthy and nutri-
tious foods to help them achieve their developmental potential and
thrive (Black et al., 2017; Lu et al., 2016; Pérez-Escamilla &
Vianna, 2012). The analysis of the present study in particular points
out to the importance of enforcing public policies or programmes
targeting ECD that address HFI and maternal mental health in low-
and middle-income countries following a syndemic approach (Garcia
et al., 2013). Specifically, we highlight the relevance of multisectoral
intervention packages addressing nurturing care including
actions/programmes to promote adequate early stimulation and
responsive parenting, maternal anxiety and depression, and household
food security, with special attention to the nutritional needs of young
children so that they can properly learn and develop (Black
et al., 2017; Britto et al., 2017; Richter et al., 2017; Sigla et al., 2015).
For instance, in Brazil, the concern with ECD has increased over the
past years and has gained strength with the implementation of the
programme Crianca Feliz. This is a home visit programme that aims to
enhance parenting skills among vulnerable families, targeting pregnant
women and children from birth to 6 years of age (Girade, 2018).

Our study is limited by its cross-sectional design, which does not

allow to establish the temporal sequence of events nor to draw casual
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inferences (Habicht, Victora, & Vaughan, 1999). Hence, although we
can hypothesize it, we could not establish through our study if HFI
actually preceded maternal anxiety, depression and ECD delays. Thus,
it is important that moving forward, funding agencies invest more on
the design of robust prospective studies in this field. Also, the sam-
pling may limit the generalization of results to populations with differ-
ent characteristics as small subgroup sample sizes resulted when
stratifying the combination of different conditions of HFI, depression
and anxiety. This is why the effect modification analyses yielded esti-
mates with wide Cls. In addition, because PIPAS was designed to
assess the overall level of ECD, it was not possible to report findings
by developmental domains. Also, the introduction of complementary
feeding should be gradual, and younger children may consume fewer
groups, which could influence dietary diversity results (Bortolini,
Giugliani, Gubert, & Santos, 2019). Furthermore, we did not include
adolescent mothers and did not measure caregivers' practices or
infants' anthropometry, which we recommend that future studies
do. We also did not explore the nutritional pathway, and because
there is a lack of studies that have evaluated the impact of the sub-
optimal nutrient intake resulting from HFI on ECD delays, future stud-
ies should address this gap (Figure S1). Despite the limitations, this
research fills a knowledge gap in the literature and has many
strengths, including robust effect modification analyses and the use of
robust measuring tools previously validated for the Brazilian popula-
tion to evaluate HFI, maternal depression, anxiety and ECD.

5 | CONCLUSION

We found that HFI was an independent risk factor for ECD delays
and that the relationship appeared to be stronger when maternal
depression and anxiety were both present. Therefore, we suggest that
(1) pediatricians, primary health care workers and ECD programme
workers routinely screen for caregivers depression, anxiety and HFI;
(2) governments invest in implementing at-scale existing evidence-
based multisectoral intervention packages to promote caregiver's
mental health and household food security as part of the ECD national
agenda; (3) governments should prioritize these investments for the
most vulnerable populations. However, we recognize that although
our study posits plausible hypotheses, these will need to be confirmed
through future prospective research and programme evaluations. This
is needed to strengthen the knowledge base needed to improve the
effectiveness of policies targeting HFI and maternal health following a
syndemic approach (Garcia et al., 2013). Therefore, longitudinal cohort
studies are urgently needed to further understand the relationship
between HFI and ECD delays; how it gets modified by maternal health
problems in low- and middle-income countries; and whether interven-

tions that promote caregiver's mental health and HFI impact ECD.

ACKNOWLEDGMENTS

This study was financed in part by the Coordenacao de
Aperfeicoamento de Pessoal de Nivel Superior - Brasil (CAPES) -
Finance Code 001; CAPES scholarship Programa Doutorado San-
duiche no Exterior Process number 88881.189710/2018-01.

PEDROSO ET AL.

CONFLICTS OF INTEREST
The authors have no conflicts of interest relevant to this article to

disclose.

CONTRIBUTIONS

JP and MBG designed the research study. RPE contributed substan-
tially to the development of the conceptual and analytical framework.
JP performed the research. SIV designed the child development data
collection instrument. JP, GB, SIV, RPE and MBG analysed and inter-
preted data. JP drafted the initial manuscript. GB, SIV, RPE and MBG
critically reviewed the manuscript for important intellectual content.
All authors have read and approved the final manuscript.

ORCID
Jéssica Pedroso ' https://orcid.org/0000-0001-5446-4319
https://orcid.org/0000-0001-6008-0987
https://orcid.org/0000-0001-7147-3292
https://orcid.org/0000-0001-9416-8039

https://orcid.org/0000-0002-0103-4187

Gabriela Buccini
Sonia Isoyama Venancio
Rafael Pérez-Escamilla
Muriel Bauermann Gubert

REFERENCES

Althoff, R. R., Ametti, M., & Bertmann, F. (2016). The role of food insecu-
rity in developmental psychopathology. Preventive Medicine, 92,
106-109. https://doi.org/10.1016/j.ypmed.2016.08.012

Araujo, L. B., Quadros, D. A., Murata, M. P. F,, & Israel, V. L. (2019). Neuro-
psychomotor development assessment of children aged O to 5 in early
childhood public education centers. Revista CEFAC, 21, e12918.
https://doi.org/10.1590/1982-0216/201921312918

Batista, C. L. C., Rodrigues, V. P, Ribeiro, V. S., & Nascimento, M. D. S. B.
(2019). Nutritive and non-nutritive sucking patterns associated with
pacifier use and bottle-feeding in full-term infants. Early Human Devel-
opment, 132, 18-23. https://doi.org/10.1016/j.earlhumdev.2019.
03.007

Beck, A. T., Steer, R. A,, & Brown, G. K. (1996). Beck Depression Inventory-Il
Manual. San Antonio, TX: The Psychological Corporation.

Biaggio, A. M. B., & Natalicio, L. (1979). Inventario de ansiedade traco-
estado. In Rio de janeiro. RJ: Centro Editor de Psicologia
Aplicada.

Biaggio, A. M. B., Natalicio, L, & Spielberger, C. D. (1977). Des-
envolvimento da forma experimental em Portugués do Inventario de
Ansiedade Traco-Estado (IDATE) de Spielberger. Arquivos Brasileiros de
Psicologia, 19, 31-44.

Bickel, G., Nord, M., Price, C., Hamilton, W., & Cook, J. (2000). Guide to
measuring household food security in the United States. United States
Department of Agriculture. Retrived from https://fns-prod.azureedge.
net/sites/default/files/FSGuide.pdf.

Biscegli, T. S., Polis, L. B., Santos, L. M., & Vicentin, M. (2007). Nutritional
status and neurodevelopment of children enrolled in a day care center.
Revista Paulista de Pediatria, 25, 337-342. https://doi.org/10.1590/
50103-05822007000400007

Black, M. M., Quigg, A. M., Cook, J., Casey, P. H., Cutts, D. B., Chilton, M.,
... Rose-Jacobs, R. (2012). WIC participation and attenuation of stress-
related child health risks of household food insecurity and caregiver
depressive symptoms. Archives of Pediatrics & Adolescent Medicine,
166, 444-451. https://doi.org/10.1001/archpediatrics.2012.1

Black, M. M., Walker, S. P, Fernald, L. C, Andersen, C. T,
DiGirolamo, A. M., Lu, C,, ... Lancet Early Childhood Development
Series Steering Committee. (2017). Early childhood development com-
ing of age: Science through the life course. The Lancet, 389, 77-90.
https://doi.org/10.1016/50140-6736(16)31389-7


https://orcid.org/0000-0001-5446-4319
https://orcid.org/0000-0001-5446-4319
https://orcid.org/0000-0001-6008-0987
https://orcid.org/0000-0001-6008-0987
https://orcid.org/0000-0001-7147-3292
https://orcid.org/0000-0001-7147-3292
https://orcid.org/0000-0001-9416-8039
https://orcid.org/0000-0001-9416-8039
https://orcid.org/0000-0002-0103-4187
https://orcid.org/0000-0002-0103-4187
https://doi.org/10.1016/j.ypmed.2016.08.012
https://doi.org/10.1590/1982-0216/201921312918
https://doi.org/10.1016/j.earlhumdev.2019.03.007
https://doi.org/10.1016/j.earlhumdev.2019.03.007
https://fns-prod.azureedge.net/sites/default/files/FSGuide.pdf
https://fns-prod.azureedge.net/sites/default/files/FSGuide.pdf
https://doi.org/10.1590/S0103-05822007000400007
https://doi.org/10.1590/S0103-05822007000400007
https://doi.org/10.1001/archpediatrics.2012.1
https://doi.org/10.1016/S0140-6736(16)31389-7

PEDROSO €T AL I ‘

Bortolini, G. A., Giugliani, E., Gubert, M. B., & Santos, L. M. P. (2019)
Breastfeeding is associated with children's dietary diversity in Brazil.
Retrieved from http://www.cienciaesaudecoletiva.com.br/artigos/
breastfeeding-is-associated-with-childrens-dietary-diversity-in-brazil/
16772).

Britto, P. R,, Lye, S. J., Proulx, K., Yousafzai, A. K., Matthews, S. G,
Vaivada, T., ... Lancet Early Childhood Development Series Steering
Committee. (2017). Nurturing care: Promoting early childhood devel-
opment. The Lancet, 389, 91-102. https://doi.org/10.1016/S0140-
6736(16)31390-3

Buccini, G. S., Pérez-Escamilla, R., Paulino, L. M., Aragjo, C. L, &
Venancio, S. I. (2016). Pacifier use and interruption of exclusive
breastfeeding: Systematic review and meta-analysis. Maternal & Child
Nutrition, 13, €12384. https://doi.org/10.1111/mcn.12384

Carrascoza, K. C., Possobon, R. F., Tomita, L. M., & Moraes, A. B. (2006).
Consequences of bottle-feeding to the oral facial development of ini-
tially breastfed children. Jornal de Pediatria, 82, 395-397. https://doi.
org/10.2223/JPED.1536

Coelho, R., Ferreira, J. P,, Sukiennik, R., & Halpern, R. (2016). Child devel-
opment in primary care: A surveillance proposal. Jornal de Pediatria,
92,505-511. https://doi.org/10.1016/j.jped.2015.12.006

Council on Community Pediatrics & Committee On Nutrition. (2015). Pro-
moting food security for all children. Pediatrics, 136, e1431-e1438.
https://doi.org/10.1542/peds.2015-3301

Flaherman, V. J., Beiler, J. S., Cabana, M. D., & Paul, I. M. (2016). Relation-
ship of newborn weight loss to milk supply concern and anxiety: The
impact on breastfeeding duration. Maternal & Child Nutrition, 12,
463-472. https://doi.org/10.1111/mcn.12171

Garcia, J.,, Hromi-Fiedler, A., Mazur, R. E., Marquis, G., Sellen, D.,
Lartey, A., & Pérez-Escamilla, R. (2013). Persistent household food
insecurity, HIV, and maternal stress in peri-urban Ghana. BMC Public
Health, 13, 215. https://doi.org/10.1186/1471-2458-13-215

Garg, A, Toy, S., Tripodis, Y., Cook, J., & Cordella, N. (2015). Influence of
maternal depression on household food insecurity for low-income
families. Academic Pediatrics, 15, 305-310. https://doi.org/10.1016/j.
acap.2014.10.002

Gebreyesus, S. H., Endris, B. S., Hanlon, C., & Lindtjarn, B. (2018). Maternal
depression symptoms are highly prevalent among food-insecure
households in Ethiopia. Public Health Nutrition, 21, 849-856. https://
doi.org/10.1017/51368980017003056

Giakoumaki, O., Vasilaki, K., Lili, L., Skouroliakou, M., & Liosis, G. (2009).
The role of maternal anxiety in the early postpartum period: Screening
for anxiety and depressive symptomatology in Greece. Journal of Psy-
chosomatic Obstetrics and Gynaecology, 30, 21-28. https://doi.org/10.
1080/01674820802604839

Girade, H. A. (2018). ‘Crianca Feliz’: A programme to break the cycle of
poverty and reduce the inequality in Brazil. Retrieved from https://
bernardvanleer.org/ecm-article/2018/crianc%CC%A7a-feliz-a-
programme-to-break-the-cycle-of-poverty-and-reduce-the-inequality-
in-brazil/.

Gomes-Oliveira, M. H., Gorenstein, C., Lotufo Neto, F., Andrade, L. H., &
Wang, Y. P. (2012). Validation of the Brazilian Portuguese version of
the Beck Depression Inventory-Il in a community sample. Revista
Brasileira de Psiquiatria, 34, 389-394. https://doi.org/10.1016/j.rbp.
2012.03.005

Grantham-McGregor, S., Cheung, Y. B., Cueto, S., Glewwe, P., Richter, L.,
Strupp, B., & the International Child Development Steering Group.
(2007). Developmental potential in the first 5 years for children in
developing countries. The Lancet, 369, 60-70. https://doi.org/10.
1016/50140-6736(07)60032-4

Greder, K. A, Peng, C., Doudna, K. D., & Sarver, S. L. (2017). Role of family
stressors on rural low-income children's behaviors. Child & Youth Care
Forum, 46, 703-720. https://doi.org/10.1007/s10566-017-9401-6

Habicht, J. P, Victora, C. G., & Vaughan, J. P. (1999). Evaluation designs for
adequacy, plausibility and probability of public health programme

—WI LEY 11 0f 12

performance and impact. International Journal of Epidemiology, 28,
10-18. https://doi.org/10.1093/ije/28.1.10

Halpern, R., Giugliani, E. R. J., Victora, C. G., Barros, F. C., & Horta, B. L.
(2000). Risk factors for suspicion of developmental delays at
12 months of age. Jornal de Pediatria, 76, 421-428. https://doi.org/10.
2223/jped.88

Herba, C. M., Glover, V., Ramchandani, P. G., & Rondon, M. B. (2016).
Maternal depression and mental health in early childhood: An exami-
nation of underlying mechanisms in low-income and middle-income
countries. Lancet Psychiatry, 3, 983-992. https://doi.org/10.1016/
$2215-0366(16)30148-1

Huang, Y., Potochnick, S., & Heflin, C. M. (2018). Household food insecu-
rity and childhood health and cognitive development among children
of immigrants. Journal of Family Issues, 39, 1465-1497. https://doi.
org/10.1177/0192513X17710772

Instituto Brasileiro de Geografia e Estatistica. (2013). Pesquisa Nacional
por Amostra de Domicilios. Seguranca Alimentar. Instituto Brasileiro
de Geografia e Estatistica. Retrieved from https://biblioteca.ibge.gov.
br/visualizacao/livros/liv91984.pdf.

Jacka, F. N., Maes, M., Pasco, J. A., Williams, L. J., & Berk, M. (2012). Nutri-
ent intakes and the common mental disorders in women. Journal of
Affective Disorders, 141, 79-85. https://doi.org/10.1016/].jad.2012.
02.018

Johnson, A. D., & Markowitz, A. J. (2018a). Association between house-
hold food insecurity in early childhood and children's kindergarten
skills. Child Development, 89, el-el7. https://doi.org/10.1111/cdev.
12764

Johnson, A. D., & Markowitz, A. J. (2018b). Food insecurity and family
well-being outcomes among households with young children. The Jour-
nal of Pediatrics, 196, 275-282. https://doi.org/10.1016/j.jpeds.2018.
01.026

Jupiter, D. C. (2016). Effect modification and interaction terms: It takes
two to tango. The Journal of Foot and Ankle Surgery, 55, 899-902.
https://doi.org/10.1053/j.jfas.2016.05.008

Kimbro, R. T., & Denney, J. T. (2015). Transitions into food insecurity asso-
ciated with behavioral problems and worse overall health among chil-
dren. Health Affairs, 34, 1949-1955. https://doi.org/10.1377/hlthaff.
2015.0626

King, C. (2018). Food insecurity and child behavior problems in fragile fam-
ilies. Economics and Human Biology, 28, 14-22. https://doi.org/10.
1016/j.ehb.2017.11.002

Leung, C. W., Epel, E. S., Willett, W. C., Rimm, E. B., & Laraia, B. A. (2015).
Household food insecurity is positively associated with depression
among low-income supplemental nutrition assistance program partici-
pants and income-eligible nonparticipants. The Journal of Nutrition,
145, 622-627. https://doi.org/10.3945/jn.114.199414

Lu, C., Black, M. M., & Richter, L. M. (2016). Risk of poor development in
young children in low-income and middle-income countries: An esti-
mation and analysis at the global, regional, and country level. The Lan-
cet Global Health, 4, €916-e€922. https://doi.org/10.1016/52214-
109X(16)30266-2

Maria-Mengel, M. R. S., & Linhares, M. B. M. (2007). Risk factors for infant
developmental problems. Revista Latino-Americana de Enfermagem, 15,
837-842. https://doi.org/10.1590/50104-11692007000700019

Milner, E. M., Fiorella, K. J., Mattah, B. J., Bukusi, E., & Fernald, L. C. H.
(2017). Timing, intensity, and duration of household food insecurity
are associated with early childhood development in Kenya. Maternal &
Child Nutrition, 14, e12543. https://doi.org/10.1111/mcn.12543

Ministério da Satde. (2015). Orientagdes para avaliagao de marcadores de
consumo alimentar na atencao basica. Retrieved from http://bvsms.
saude.gov.br/bvs/publicacoes/marcadores_consumo_alimentar_
atencao_basica.pdf/.

Nagata, J. M., Gomberg, S., Hagan, M. J., Heyman, M. B., & Wojcicki, J. M.
(2018). Food insecurity is associated with maternal depression and
child pervasive developmental symptoms in low-income Latino


http://www.cienciaesaudecoletiva.com.br/artigos/breastfeeding-is-associated-with-childrens-dietary-diversity-in-brazil/16772
http://www.cienciaesaudecoletiva.com.br/artigos/breastfeeding-is-associated-with-childrens-dietary-diversity-in-brazil/16772
http://www.cienciaesaudecoletiva.com.br/artigos/breastfeeding-is-associated-with-childrens-dietary-diversity-in-brazil/16772
https://doi.org/10.1016/S0140-6736(16)31390-3
https://doi.org/10.1016/S0140-6736(16)31390-3
https://doi.org/10.1111/mcn.12384
https://doi.org/10.2223/JPED.1536
https://doi.org/10.2223/JPED.1536
https://doi.org/10.1016/j.jped.2015.12.006
https://doi.org/10.1542/peds.2015-3301
https://doi.org/10.1111/mcn.12171
https://doi.org/10.1186/1471-2458-13-215
https://doi.org/10.1016/j.acap.2014.10.002
https://doi.org/10.1016/j.acap.2014.10.002
https://doi.org/10.1017/S1368980017003056
https://doi.org/10.1017/S1368980017003056
https://doi.org/10.1080/01674820802604839
https://doi.org/10.1080/01674820802604839
https://bernardvanleer.org/ecm-article/2018/crianc%CC%A7a-feliz-a-programme-to-break-the-cycle-of-poverty-and-reduce-the-inequality-in-brazil/
https://bernardvanleer.org/ecm-article/2018/crianc%CC%A7a-feliz-a-programme-to-break-the-cycle-of-poverty-and-reduce-the-inequality-in-brazil/
https://bernardvanleer.org/ecm-article/2018/crianc%CC%A7a-feliz-a-programme-to-break-the-cycle-of-poverty-and-reduce-the-inequality-in-brazil/
https://bernardvanleer.org/ecm-article/2018/crianc%CC%A7a-feliz-a-programme-to-break-the-cycle-of-poverty-and-reduce-the-inequality-in-brazil/
https://doi.org/10.1016/j.rbp.2012.03.005
https://doi.org/10.1016/j.rbp.2012.03.005
https://doi.org/10.1016/S0140-6736(07)60032-4
https://doi.org/10.1016/S0140-6736(07)60032-4
https://doi.org/10.1007/s10566-017-9401-6
https://doi.org/10.1093/ije/28.1.10
https://doi.org/10.2223/jped.88
https://doi.org/10.2223/jped.88
https://doi.org/10.1016/S2215-0366(16)30148-1
https://doi.org/10.1016/S2215-0366(16)30148-1
https://doi.org/10.1177/0192513X17710772
https://doi.org/10.1177/0192513X17710772
https://biblioteca.ibge.gov.br/visualizacao/livros/liv91984.pdf
https://biblioteca.ibge.gov.br/visualizacao/livros/liv91984.pdf
https://doi.org/10.1016/j.jad.2012.02.018
https://doi.org/10.1016/j.jad.2012.02.018
https://doi.org/10.1111/cdev.12764
https://doi.org/10.1111/cdev.12764
https://doi.org/10.1016/j.jpeds.2018.01.026
https://doi.org/10.1016/j.jpeds.2018.01.026
https://doi.org/10.1053/j.jfas.2016.05.008
https://doi.org/10.1377/hlthaff.2015.0626
https://doi.org/10.1377/hlthaff.2015.0626
https://doi.org/10.1016/j.ehb.2017.11.002
https://doi.org/10.1016/j.ehb.2017.11.002
https://doi.org/10.3945/jn.114.199414
https://doi.org/10.1016/S2214-109X(16)30266-2
https://doi.org/10.1016/S2214-109X(16)30266-2
https://doi.org/10.1590/S0104-11692007000700019
https://doi.org/10.1111/mcn.12543
http://bvsms.saude.gov.br/bvs/publicacoes/marcadores_consumo_alimentar_atencao_basica.pdf/
http://bvsms.saude.gov.br/bvs/publicacoes/marcadores_consumo_alimentar_atencao_basica.pdf/
http://bvsms.saude.gov.br/bvs/publicacoes/marcadores_consumo_alimentar_atencao_basica.pdf/

22| WiLey-|

households. Journal of Hunger & Environmental Nutrition, 14, 526-539.
https://doi.org/10.1080/19320248.2018.1434101

Oliveira, C. V. R,, Palombo, C. N. T., Toriyama, A. T. M., Verissimo, M. L.
O. R, Castro, M. C., & Fujimori, E. (2019). Health inequalities: Child
development in different social groups. Revista da Escola de
Enfermagem da USP, 53, e03499. https://doi.org/10.1590/51980-
220x2018037103499

Oliveira, K. H. D., DeAlmeida, G. M., Gubert, M. B., Moura, A. S,
Spaniol, A. M., Hernandez, D. C,, ... Buccini, G. (2020). Household food
insecurity and early childhood development: Systematic review and
meta-analysis. Maternal & Child Nutrition. https://doi.org/10.1111/
mcn.12967

Panigassi, G., Segall-Corréa, A. M., Marin-Ledn, L., Pérez-Escamilla, R,,
Sampaio, M. F. A., & Maranha, L. K. (2008). Food insecurity as an indi-
cator of inequity: analysis of a population survey. Cadernos de Satide
Publica, 24, 2376-2384. https://doi.org/10.1590/s0102-
311x2008001000018

Pérez-Escamilla, R. (2017). Food security and the 2015-2030 Sustainable
Development Goals: From human to planetary health: Perspectives
and opinions. Current Developments in Nutrition, 1, e000513. https://
doi.org/10.3945/cdn.117.000513

Pérez-Escamilla, R., Segall-Corréa, A. M., Kurdian Maranha, L,
Sampaio, M. F. A,, Marin-Leén, L., & Panigassi, G. (2004). An adapted
version of the U.S. Department of Agriculture food insecurity module
is a valid tool for assessing household food insecurity in Campinas,
Brazil. The Journal of Nutrition, 134, 1923-1928. https://doi.org/10.
1093/jn/134.8.1923

Pérez-Escamilla, R., & Vianna, R. P. T. (2012). Food insecurity and the
behavioral and intellectual development of children: A review of the
evidence. Journal of Applied Research on Children: Informing Policy for
Children at Risk, 3, 9.

Richter, L. M., Daelmans, B., Lombardi, J., Heymann, J., Boo, F. L,
Behrman, J. R, ... The Lancet Early Child Development Series Steering
Committee. (2017). Investing in the foundation of sustainable develop-
ment: pathways to scale up for early childhood development. The Lan-
cet, 389, 103-118. https://doi.org/10.1016/50140-6736(16)31698-1

Santos, T. G,, Silveira, J. A. C.,, Longo-Silva, G., Ramires, E. K. N. M., & de
Menezes, R. C. E. (2018). Trends and factors associated with food
insecurity in Brazil: The National Household Sample Survey, 2004,
2009, and 2013. Cadernos de Saude Publica, 34, 29. https://doi.org/10.
1590/0102-311X00066917

Segall-Corréa, A. M., & Marin-Ledn, L. (2009). Seguranca alimentar no Bra-
sil: proposicao e usos da Escala Brasileira de Medida da Inseguranga
Alimentar (EBIA) de 2003 a 2009. Seguranca Alimentar e Nutricional,
16, 1-19. https://doi.org/10.20396/san.v16i2.8634782

Segall-Corréa, A. M., Marin-Leén, L., Melgar-Quinonez, H., & Pérez-
Escamilla, R. (2014). Refinement of the 14-item Brazilian Food Security
scale. Brazilian Journal of Nutrition, 27, 241-251. https://doi.org/10.
1590/1415-52732014000200010

Shankar, P., Chung, R., & Frank, D. A. (2017). Association of food insecurity
with children's behavioral, emotional, and academic outcomes: A sys-
tematic review. Journal of Developmental & Behavioral Pediatrics, 38,
135-150. https://doi.org/10.1097/DBP.0000000000000383

Sigla, D. R., Kumbakumba, E., & Aboud, F. E. (2015). Effects of a parenting
intervention to address maternal psychological wellbeing and child
development and growth in rural Uganda: A community-based, cluster
randomised trial. The Lancet Global Health, 3, e458-e469. https://doi.
org/10.1016/52214-109X(15)00099-6

Silveira, L. M., Prade, L. S., Ruedell, A. M., Haeffner, L. S. B., &
Weinmann, A. R. M. (2013). Influence of breastfeeding on children's
oral skills. Revista de Saude Publica, 47, 37-43. https://doi.org/10.
1590/50034-89102013000100006

PEDROSO ET AL.

Spielberger, C. D., Gorsuch, R. L., & Lushene, R. D. (1970). STAI: Manual for
the state - trait anxiety Invetory. Palo Alto, CA: Consulting Psycholo-
gists Press.

Tuovinen, S., Lahti-Pulkkinen, M., Girchenko, P., Lipsanen, J., Lahti, J.,
Heinonen, K, ... Pesonen, A. K. (2018). Maternal depressive symptoms
during and after pregnancy and child developmental milestones.
Depression and Anxiety, 35, 732-741. https://doi.org/10.1002/da.
22756

Venancio, S. I. (2018). Monitoramento de indicadores do desenvolvimento
infantil em campanhas de vacinacao: Uma ferramenta para plan-
ejamento e avaliacao de agdes intersetoriais. Retrieved from http://
www.saude.sp.gov.br/resources/instituto-de-saude/homepage/
outras-publicacoes/relatorio_tecnico_final_pipas.pdf?attach=true.

Venancio, S. I, Bortoli, M. C,, Frias, P. G., Giugliani, E. R. J., Alves, C.R. L., &
Santos, M. O. (2019). Elaboracao e validacao de um instrumento para
monitoramento de indicadores do desenvolvimento infantil. Jornal de
Pediatria. https://doi.org/10.1016/j.jpedp.2019.10.008

Victora, C. G., Behague, D. P, Barros, F. C., Olinto, M. T., & Weiderpass, E.
(1997). Pacifier use and short breastfeeding duration: Cause, conse-
guence, or coincidence? Pediatrics, 99, 445-453. https://doi.org/10.
1542/peds.99.3.445

Weigel, M. M., Armijos, R. X., Racines, M., Cevallos, W., & Castro, N. P.
(2016). Association of household food insecurity with the mental and
physical health of low-income urban Ecuadorian women with children.
Journal of Environmental and Public Health. https://doi.org/10.1155/
2016/5256084

Wolford, E., Lahti, M., Tuovinen, S., Lahti, J., Lipsanen, J., Savolainen, K., ...
Raikkénen, K. (2017). Maternal depressive symptoms during and after
pregnancy are associated with attention-deficit/hyperactivity disorder
symptoms in their 3- to 6-year-old children. PLoS ONE, 12, e0190248.
https://doi.org/10.1371/journal.pone.0190248

World Bank. (2017). A toolkit for measuring early childhood development in
low- and middle-income countries. Washington, United States: World
Bank.

World Health Organization. (2008). Indicators for assessing infant and young
child feeding practices: Conclusions of a consensus meeting held 6-8
November 2007 in Washington D.C., USA. Geneva, Switzerland: World
Health Organization.

Wu, Q., Harwoodc, R. L., & Fenga, X. (2018). Family socioeconomic status
and maternal depressive symptoms: Mediation through household
food insecurity across five years. Social Science & Medicine, 215, 1-6.
https://doi.org/10.1155/2016/5256084

Zaslow, M., Bronte-Tinkew, J., Capps, R., Horowitz, A., Moore, K. A, &
Weinstein, D. (2009). Food security during infancy: Implications for
attachment and mental proficiency in toddlerhood. Maternal and Child
Health Journal, 13, 66-80. https://doi.org/10.1007/s10995-008-0329-1

SUPPORTING INFORMATION
Additional supporting information may be found online in the

Supporting Information section at the end of this article.

How to cite this article: Pedroso J, Buccini G, Venancio SI,
Pérez-Escamilla R, Gubert MB. Maternal mental health
modifies the association of food insecurity and early child
development. Matern Child Nutr. 2020;16:e12997. https://doi.
org/10.1111/mcn.12997



https://doi.org/10.1080/19320248.2018.1434101
https://doi.org/10.1590/s1980-220x2018037103499
https://doi.org/10.1590/s1980-220x2018037103499
https://doi.org/10.1111/mcn.12967
https://doi.org/10.1111/mcn.12967
https://doi.org/10.1590/s0102-311x2008001000018
https://doi.org/10.1590/s0102-311x2008001000018
https://doi.org/10.3945/cdn.117.000513
https://doi.org/10.3945/cdn.117.000513
https://doi.org/10.1093/jn/134.8.1923
https://doi.org/10.1093/jn/134.8.1923
https://doi.org/10.1016/S0140-6736(16)31698-1
https://doi.org/10.1590/0102-311X00066917
https://doi.org/10.1590/0102-311X00066917
https://doi.org/10.20396/san.v16i2.8634782
https://doi.org/10.1590/1415-52732014000200010
https://doi.org/10.1590/1415-52732014000200010
https://doi.org/10.1097/DBP.0000000000000383
https://doi.org/10.1016/S2214-109X(15)00099-6
https://doi.org/10.1016/S2214-109X(15)00099-6
https://doi.org/10.1590/S0034-89102013000100006
https://doi.org/10.1590/S0034-89102013000100006
https://doi.org/10.1002/da.22756
https://doi.org/10.1002/da.22756
http://www.saude.sp.gov.br/resources/instituto-de-saude/homepage/outras-publicacoes/relatorio_tecnico_final_pipas.pdf?attach=true
http://www.saude.sp.gov.br/resources/instituto-de-saude/homepage/outras-publicacoes/relatorio_tecnico_final_pipas.pdf?attach=true
http://www.saude.sp.gov.br/resources/instituto-de-saude/homepage/outras-publicacoes/relatorio_tecnico_final_pipas.pdf?attach=true
https://doi.org/10.1016/j.jpedp.2019.10.008
https://doi.org/10.1542/peds.99.3.445
https://doi.org/10.1542/peds.99.3.445
https://doi.org/10.1155/2016/5256084
https://doi.org/10.1155/2016/5256084
https://doi.org/10.1371/journal.pone.0190248
https://doi.org/10.1155/2016/5256084
https://doi.org/10.1007/s10995-008-0329-1
https://doi.org/10.1111/mcn.12997
https://doi.org/10.1111/mcn.12997

	Maternal mental health modifies the association of food insecurity and early child development
	1  INTRODUCTION
	2  METHODS
	  Key messages
	2.1  Variables
	2.1.1  Outcome
	2.1.2  Independent variable
	2.1.3  Effect modifiers
	2.1.4  Covariates

	2.2  Data analyses
	2.3  Ethical considerations

	3  RESULTS
	3.1  Main effects models
	3.2  Interaction models

	4  DISCUSSION
	5  CONCLUSION
	ACKNOWLEDGMENTS
	  CONFLICTS OF INTEREST
	  CONTRIBUTIONS
	REFERENCES



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck true
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <>
    /CHT <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF che devono essere conformi o verificati in base a PDF/X-1a:2001, uno standard ISO per lo scambio di contenuto grafico. Per ulteriori informazioni sulla creazione di documenti PDF compatibili con PDF/X-1a, consultare la Guida dell'utente di Acrobat. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 4.0 e versioni successive.)
    /JPN <>
    /KOR <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die moeten worden gecontroleerd of moeten voldoen aan PDF/X-1a:2001, een ISO-standaard voor het uitwisselen van grafische gegevens. Raadpleeg de gebruikershandleiding van Acrobat voor meer informatie over het maken van PDF-documenten die compatibel zijn met PDF/X-1a. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 4.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG (Modified PDFX1a settings for Blackwell publications)
    /ENU (Use these settings to create Adobe PDF documents that are to be checked or must conform to PDF/X-1a:2001, an ISO standard for graphic content exchange.  For more information on creating PDF/X-1a compliant PDF documents, please refer to the Acrobat User Guide.  Created PDF documents can be opened with Acrobat and Adobe Reader 4.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /HighResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


