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Relationship between early introduction of
complementary foods and postpartum
depression in women with a history of
depression during pregnancy

Relacao entre introducado precoce de alimentos
complementares e depressdo pos-parto em mulheres com
histdrico de depressdo na gravidez

Resumo

Abstract

Introduction. Appropriate infant feeding practices to promote optimal growth and
development include exclusive breastfeeding (EBF) for the first 6 months of life and
introduction complementary foods at 6 months, with continued BF up to 2 years of
age or older. Mothers experiencing postpartum depression (PPD) may show difficulties
feeding their children. Aims: the aims of this analysis were 2-fold: to examine the
association between PPD and early introduction of complementary foods (EICF) before
4 months of age and to describe the frequency of EICF among women with a history
of depression during pregnancy. Methods. We used cross-sectional data from women
enrolled in a community trial, collected between 6 to 9 months after childbirth. The
presence of PPD was evaluated using the “Patient Health Questionnaire-9”. Poisson
regression models with robust variance were used to examine the association
between PPD and EICF. Covariates included demographics, socioeconomic, maternal,
and child factors. A total of 326 mother-infant dyads were included. Results. The overall
prevalence of EICF was 75.8%. There were no differences in EICF regarding maternal
depression status. Lower prevalence of EICF was associated with continuity of BF at 6
months, working outside of the home, and lower family income. The food items that
were introduced more commonly before 4 months included: water, tea, milk, and
cookies, with no differences regarding maternal depression status. Conclusions.
Interventions to prevent EICF should not prioritize maternal emotional status during
the postpartum period, but breastfeeding and social aspects such as family income
and the women's external work.

Keywords: Child Nutrition. Postpartum Depression. Postnatal Care. Breastfeeding.
Public Health.

Resumo

Introdugdo. As praticas apropriadas de alimentacdo infantil para promog¢do do
crescimento e desenvolvimento incluem o aleitamento materno (AM) exclusivo nos
primeiros 6 meses de vida e a introducdo de novos alimentos aos 6 meses, com AM
continuo até os 2 anos de idade ou mais. Mdes com depressdo no pds-parto (DPP)
podem mostrar dificuldades para alimentar seus bebés. Objetivos: nossos objetivos
sdo: examinar a associacdo entre DPP e introducdo precoce de alimentos
complementares (IPAC) antes dos 4 meses de idade e descrever a frequéncia de IPAC
em mulheres com histérico de depressao durante a gravidez. Métodos. Usamos dados
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transversais de mulheres inscritas em ensaio comunitario, coletados entre 6 a9 meses
ap6s o parto. A DPP foi avaliada por meio do Patient Health Questionnaire-9. Modelos
de regressao de Poisson com variancia robusta foram usados para examinar a
associacdo entre DPP e IPAC. As covaridveis incluiram fatores demograficos,
socioecondmicos, maternos e infantis. Um total de 326 diades mae-bebé foram
incluidas. Resultados. A prevaléncia geral de IPAC foi de 75,8%. Nao houve diferencas
na IPAC em relacdo a presenca de DPP. A prevaléncia mais baixa de IPAC se associou
a continuidade do AM aos 6 meses, trabalhar fora de casa e menor renda familiar. Os
alimentos introduzidos mais comumente incluiram: agua, cha, leite e biscoitos, sem
diferencas em relacdo a depressdo materna. Conclusdo. Intervencdes para prevenir a
IPAC ndo devem priorizar a condicdo emocional materna no periodo pds-parto, mas
a pratica da amamentagdo e aspectos sociais como renda familiar e trabalho externo
da mulher.

Palavras-chave: Nutricdo da Crianga. Depressdo Pds-Parto. Cuidado Pos-Natal.
Amamentacdo. Saude Publica.



@ Early Introduction of Complementary Foods and Postpartum Depression

INTRODUCTION

The World Health Organization (WHO) and the Food Guide for Brazilian Children under 2 years of age
recommend the early initiation of breastfeeding up to one hour after birth, exclusive breastfeeding (EBF) in
the first six months of life, and the introduction of complementary whole foods or minimally processed at six
months of life, along with the continuation of breastfeeding up to two years of age or older."? Complementary
feeding (CF) is classified as "early" when it started before the child is six months old, "timely" when it began
between six and seven months, and "late" when it started up to seven months or more.® Several negative
outcomes are associated with the early introduction of complementary foods (EICF), such as reduced
duration of breastfeeding (BF),* higher occurrence of diarrheal and respiratory infections, allergic reactions,
lower nutrient absorption,® malnutrition, impaired growth and development,’ hypercholesterolemia,®
increased body mass index (BMI),” overweight and obesity,2 and increased infant morbidity and mortality.® In
addition, less healthy eating patterns are associated with EICF.?

Nutritional surveys of national representativeness show that EICF often occurs. The Il Survey on
Prevalence of Breastfeeding in the Brazilian Capitals and the Federal District (2009) found early introduction
of water (13.6%), teas (15.3%), and milk other than breast milk (18%), still in the first month of life. Between
2-3 months, 56.8% of the children consumed some kind of thickener.’ Although studies show improvement
in the situation of CF, resulting from public policy strategies,’'? several authors report frequent early
introduction of food.'*'®

Maternal mental health is one of the factors that can negatively influence infant feeding. Depression
that usually occurs in the first 6 or 12 months after delivery is called “postnatal depression” or “postpartum
depression” (PPD). PPD affects between 10% and 15% of women,"” generating negative consequences for
the child's development. Even milder forms of PPD can affect the baby, due to the little mother-child
interaction.’”® Although PPD is considered a risk factor for inappropriate feeding practices,' there is no
consensus in the literature on the association between PPD and breastfeeding.?°?' Several studies conducted
between 4 and 52 weeks after delivery suggest that mothers with depressive symptoms stop breastfeeding
their children earlier.?>?* However, some authors did not find such an association.*?

It's known that EICF and discontinuation of BF are associated.*'>* Although several studies have
addressed the association between depression and BF, few publications describe dietary practices
established by mothers with depressive symptoms in the postpartum period. Some studies have not
observed a higher frequency of EICF among children aged 2-4 months who are children of depressive
mothers.?”?® On the other hand, Hurley et al.? found that high energy intake by children aged 0 to 6 months
was associated with symptoms of maternal depression.

The objective of the present study is to estimate the association between PPD and IPAC. In addition, it
is intended to describe the types of foods introduced early and the frequency with which it happens, related
to the population of women with a history of depression during pregnancy.

METHODS

This is a cross-sectional analysis of data from 326 puerperal women who had participated in the
PROGRAVIDA study. Data were collected between 6 and 9 months after delivery, from 08/01/2013 to
08/31/2014.
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PROGRAVIDA was a community trial that evaluated the effectiveness of a Depression Management
Program (DMP) in pregnant women with depressive symptoms, being carried out in partnership with the
Associa¢do Saude da Familia (Family Health Association), which has 12 UBS (Basic Health Units) that have
already implemented the ESF (Family Health Strategy) in the area of the Health Coordination of the Northern
Region of Sdo Paulo. In total, 680 pregnant women participated in the PROGRAVIDA, which constituted two
groups: the experimental (n=333), in which the PMD was implemented, and the control (n=347), which
received routine prenatal treatment.

The main outcome of the PROGRAVIDA community study was to analyze the presence and intensity of
symptoms of depression in women after childbirth in the two different groups. The inclusion criteria were:
pregnant women aged 18 years or older who started prenatal care up to 24 weeks of gestation, had
depressive symptoms, and were attended to during prenatal care by ESF teams. Pregnant women who
presented suicidal plans (according to the evaluation of the study), those who underwent specialized
treatment for any mental disorder, and pregnant women unable to respond to the assessment of the
research protocol (for example, for not speaking Portuguese) were excluded. Between 6 and 9 months after
delivery, the eligible puerperal women from both groups of the program, who were located by phone contact
and agreed to participate in this study, received a home visit from the field researcher trained to sign the
Informed Consent Form (ICF), conduct the interview and apply questionnaires, used as assessment
instruments. Additional information on the PROGRAVIDA study is available in the article written by Scazufca
et al.*® From the original study with 680 pregnant women, 505 puerperal women were eligible. After other
exclusions, women ineligible for having children > 9 months and losses (women not located and refusals),
326 women were included in this study. The flowchart with the women participating in this study is presented
in Figure 1

Figure 1. Participants flowchart.

PROGRAVIDA

Participants 680 Pregnant women

/ \
Experimental Control
Group Group
333-49% 347 -51.0%
*80 *95
‘ 1
l
ELIGIBLE WOMEN 253 252
\\ ‘1
* %k 77 * % 63
*%% 10 *xk 4
*kkk 19 *kkk 13
\ ‘L
WOMEN INCLUDED
N=326 154-47.3% 172 -52.7%

Exclusions:

* number of women ineligible for having children > 9 months; Losses: **number of women not
located, ** *refusals, and *** *the number of women excluded for loss of Postpartum Depression
information and infant feeding.
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Instruments
Main outcome: Early introduction of complementary foods (EICF)

The evaluation of the EICF was made through a structured questionnaire, prepared by the authors, on
food consumption and BF. The questionnaire contained questions about the introduction of the following
foods: vegetables, fruits, meats, rice and beans, other kinds of milk (cow's milk and/or any powdered milk),
juice (natural/industrialized), water, teas, pasta (any kind), and cookies and/or crackers. To evaluate the period
of introduction of food, a direct question was asked to the child's mother: “How many months was the child
when food X was introduced?”.

For the classification of "Early introduction of complementary foods", the following criterion was
adopted: "EICF" positive if there was introduction of at least one type of food before four months of age; and
"EICF" negative if the introduction occurred after this period. Although the World Health Organization (WHO)
does not recommend the introduction of any food or beverage before the age of six months,? the practice
of introducing complementary foods in Brazil often occurred before the age of six months'1¢ at the time of
data collection of the present study, which justifies the established cutoff point (4 months). The same cutoff
point was used by other authors."

Main exposure: Postpartum Depression (PPD)

PPD was assessed using the Patient Health Questionnaire-9 (PHQ-9), which is an instrument validated
for depression screening, according to the DSM-IV criteria for asessing the presence of a depressive mood
disorder. The PHQ-9 was evaluated in Brazil with an excellent ability to discriminate between cases and non-
cases of depression®' and is one of the most used screening instruments for PPD in the world.3? The PHQ-9
investigates the presence and intensity of nine items related to the period of the two weeks prior to the
interview. The scores range from 0 (“never”) to 3 (“almost every day”), and the total score can range from 0 to
27. Scores of 10 or more are considered cases of major depression, while scores of 5 to 9 represent cases
of mild depression, according to the original validation of the instrument.® In the present study, the following
categorization was adopted: women without depression (PHQ-9 score < 10) and women with moderate to
severe depression (score > 9).

The covariates of interest corresponded to socioeconomic and demographic characteristics: self-
reported ethnicity (white vs non-white), education (up to 8 years of study; 9 to 12 years of study and more
than 12 years of study), monthly family income (0 to 1,054 reais; 1,055 to 1,800 reais and above 1,801 reais),
maternal work situation (working vs unemployed) and marital status (single/without partner vs married/with
partner or stable union); maternal: age (up to 19 years; 20 to 34 years and above 35 years), number of
children (primiparous vs multiparous) and type of delivery (normal vs cesarean) and child: age (6 months; 7
months and 8 months or older), birth weight (<2,500g vs >2,500g), use of pacifiers (used/uses vs never used)
and breastfeeding (no vs yes).

Statistical Analysis

All variables were categorized. The prevalence of the outcome (EICF) with a 95% confidence interval (Cl)
was estimated. The Chi-square test was used to compare groups (control and intervention) regarding the
EICF, aiming to evaluate the possible impact of the intervention tested in the PROGRAVIDA study. The
prevalence ratio (PR) with 95% Cl was used to evaluate the association between PPD and EICF, controlling for
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covariates. The chi-square test for trends was used to evaluate whether there is a linear trend in the ordered
categories. The adjusted and unadjusted PR, with 95% Cl, was estimated by Poisson regression with robust
variance. The chi-square trend test was used to assess whether there was a linear trend when the categories
were ordered.

The effects of PPD on EICF were examined, taking into account possible confounding factors, using
hierarchical modeling with three levels of adjustment to control the distal (socioeconomic) and proximal (child
characteristics) factors associated with EICF. Model 1 was adjusted for randomization in the community trial
PROGRAVIDA and for sociodemographic and socioeconomic characteristics; model 2 was adjusted for model
1 and for perinatal characteristics; and model 3 was adjusted for model 2 and child characteristics.

Variables with a p-value <0.20 in the bivariate analysis were selected for the multivariate analysis. These
variables were maintained in the model even though they lost statistical significance after the inclusion of the
lower blocks. To consider that the association between a factor and the outcome was statistically significant,
a significance level of 5% was adopted. The statistical analysis was performed using the STATA 14 software.

Ethical Aspects

This study was approved by the Comité de Etica em Pesquisa da Universidade de S3o Paulo (Research
Ethics Committee of the University of Sao Paulo) (CAAE 63030116.0.00000065). All participating women were
informed about the objectives of the study. Those who consented to participate signed the written Informed
Consent Form (ICF) at the time of the postpartum evaluation and were assured of the confidentiality of the
data provided and the possibility of interrupting their participation in the study at any time if they wished

RESULTS

Regarding randomization in the PROGRAVIDA study, in the present study, no significant differences
were found between the eligible mothers who participated and those who did not participate (due to losses),
except for the education variable, observing, in the group submitted to the intervention, that the participating
mothers had higher education compared to non-participating women (data not tabulated).

Regarding maternal characteristics, most were married or had a partner (82.7%) and were between 20
and 34 years old (78.2%). AlImost 70% of mothers studied until high school, and 80% were unemployed.
Regarding the characteristics of the children, about 70% were six months old, most were still in BF (63.8%) at
the date of the interview, and more than half used pacifiers (61.3%). The prevalence of the EICF was 75.8%
(95% Cl 0.71:0.80). We found that 19% of women presented moderate/severe depression (Table 1)..
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Table 1. Factors associated with EICF?* and their crude prevalence ratios. Sample from the
PROGRAVIDA community trial (n =326). Sao Paulo, Brazil. 2014.

Early
Explanatory variables Total /ntrodzg/on at EE 95% *** p;\;altie
N (%)
PPD - Postpartum
Depression
No PPD/Mild PPD 264 201 (76.1%) 0.76
Moderate /severe PPD 62 46 (74.2%) 0.97 0.83-1.14
Ethnicity
White 151 121 (80.1%) 0.09
Non-white 175 126 (72.0%) 090 0.79 -1.02
Marital status
Single/unmarried 56 41 (73.2%) 0.65
Married/partnered 268 204 (76.1%) 1.04 087-1.23
Maternal work situation
Not employed 259 202 (78.0%) 0.07
Working 65 43 (66.1%) 0.84 0.70 -1.01
Education
Up to 8 years of schooling 59 45 (76.3%)
From 9 to 12 years of 217 162 (74.6%) 098 0.83-1.15 *0.767
schooling
More than 12 years of 48 38 (79.2%) 1.03 084 -1.27
schooling
Family income (in reais)
Up to 1,054 111 79 (71.2%)
1,055 - 1,800 111 80 (72.1%) 1.00 0.85-1.19 *0.023
> 1,800 104 88 (84.6%) 1,18 1.03-1.37
Mother's age
Up to 19 years 44 35 (79.5%)
20-34 years old 255 191 (74.9%) 094 0.79-1.10 *0.755
35 years old or more 27 21 (77.8%) 098 0.76-1.26
Number of children
Primiparous 120 87 (72.5%) 0.27
Multiparous 206 160 (77.7%) 1.08 094-1.23
Type of birth
Normal 190 145 (76.3%) 0.79
Cesarean section 136 102 (75.0%) 0.98 0.87-1.11
Child's age
6 months 233 178 (76.4%)
7 months 46 34 (73.9%) 096 0.79-1.16 *0.714
8 months or more 47 35 (74.5%) 0.97 0.81-1.17
Weight of the child at birth
<2,500g 43 28 (65.1%) 0.13
>2,500g 277 215 (77.6%) 119 095-1.50
Use of a pacifier
No 126 84 (66.7%) 0.00
Yes 200 163 (81.5%) 122 1.06-140
BF at 6 months
No 118 107 (90.7%) 0.00
Yes 208 140 (67.3%) 0.74 0.66-0.83

* EICF: early introduction of complementary foods; ** PR: Prevalence ratio; *** CI95%: 95% of confidence interval; **** p-value for trend
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Inthe bivariate analysis, the following explanatory variables were associated with the early introduction of food: family
income, use of pacifiers, and BF at six months. The prevalence of EICF before four months was 18% higher in the
comparison between children from families in the highest and lowest income tertile (p= 0.02). Children who used pacifiers
showed a 22% increase in the prevalence of EICF when compared to those who did not use it (PR: 1.22; 95% ClI 1.06 -
1.40). The prevalence of early introduction of CF among children who were being breastfed at six months was 26% lower
when compared to children who were not being breastfed anymore (PR: 0.74; 95% CI 0.66 - 0.83). The other explanatory
variables, including PPD, were not significantly associated with the outcome (Table 1). No significant difference was found
in the association between randomization and EICF (data not tabulated).

In the multivariate analysis, the estimate of the association between PPD and EICF did not change significantly after
adjustments for confounding variables (PR:0.96; 95% Cl 0.81:1.12). There was a lower prevalence of EICF among women
who were still breastfeeding the child at six months, those who worked outside the home, and those with lower family
income (Table 2).

Table 2. Multivariate analysis between PPD * and EICF **,according to a hierarchical model. Sdo
Paulo, Brazil.2014.

VARIABLES EICF
Model 1 Model 2 Model 3
Constant in a fixed 0.802 (0.636-1.012) | 0.550(0.229-1.323) 0.673 (0.425-1.068)

effects model
Level of depression

None/mild 1
Moderate/severe 0.97 (0.83-1.14) 0.97 (0.70-1.34) 0.96 (0.81-1.12)
P 0.76 0.86 0.59
Block 1
Ethnicity
White 1 - -
Non-white 0.89 (0.79 -1.01) - -
P 0.06 - -

Family income (in

reais)
Up to 1,054 1 - -
1,055 - 1,800 1.01 (0.86 -1.20) - -
> 1,800 1.24 (1.07 -1.44)
P 0.00 - -
Maternal work
situation
Not employed 1 - -
Working 0.79 (0.66-0.96) - -
P 0.01 - -
Block 2
Birth weight
<2,500g - 1 -
>2,500g - 1.22 (0.83-1.82) -

P - 0.31 -
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Table 2. Multivariate analysis between PPD * and EICF **, according to a hierarchical model. Sdo
Paulo, Brazil.2014. (Continues).

VARIABLES EICF
Model 1 Model 2 Model 3

Block 3

Use of a pacifier

No - - 1
Yes - - 1.04 (0.87-1.24)
P - - 0.66

Breastfeeding

Stopped - - 1
Still in BF - - 0.78 (0.68 - 0.90)
P - - <0.00
Log -311,42056 -304,87048 -302,837
pseudolikelihood
-2 Loglikelihood 622,84112 609,74096 605,674

aPPD: postpartum depression ; bEICF: early introduction of complementary foods.
*Model 1: crude plus socio-demographic and socio-economic characteristics

** Model 2: adjusted by model 1 plus perinatal characteristics

*** Model 3: adjusted by model 2 plus child factors

Figure 2 shows the types of foods most commonly introduced before four months. It is verified that
water (56.7%), teas (48.5%), other kinds of milk (46.3%), and cookies (35.2%) occupy the first positions in the
ranking

Figure 2. EICF* Ranking (Frequency order)

60
50
40
a0
20
) I I I
0
R & & & Q0 2 & & & a0 e
& G ‘\\- ® N & > < 3 o
¥ PR
& & W Sl
o T 2 v
QT

(from left to right: water, tea, other kinds of milk, crackers, juice, juice porridge, vegetable porridge, fruit, meat, beans and rice, and pasta.)

* EICF early introduction of complementary foods

Demetra. 2022;17:¢65046
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DISCUSSION

In this cross-sectional analysis including women with depressive symptoms during pregnancy, we found
a high prevalence of EICF, but no association between PPD and the time of introduction of complementary
feeding. Continuity of breastfeeding until six months of age, the mother working outside the home, and lower
family income were associated with a lower prevalence of EICF.

Most of the infants studied (75.8%) started to receive complimentary feeding before four months of
life, regardless of maternal depression. The overall prevalence of EICF observed in the study population is
higher than that observed in the last national survey, which showed that 59% of children at six months of age
had already received some type of food.'® However, more recent data from smaller studies in different cities
show rates similar to those of this study'>434

When compared with the indicator “breastfeeding children under 6 months”, the proportion of children
being breastfed in the study (63.8%) was higher than the national average® and according to the OMS target
for 2030.% BF was significantly associated with EICF. Aithough the child being breastfed at four months of age
was not evaluated, it was found that 90.7% of children who were introduced early to complementary foods
were no longer breastfed at six months of life. These results corroborate those of several studies showing an
association between shorter breastfeeding time and EICF. #2637

Breastfeeding offers numerous benefits for the mother-baby binomial, including greater interaction
between mother and child,* reduced risk of breast cancer,* protection against infections and child survival,*
better performance in intelligence tests among children and adolescents,* and reduced risk of overweight
or obesity.*" Specifically for this population of women with a history of depression, BF could decrease the
occurrence of the outcome, as well as provide improvement in maternal depressive symptoms.*># In the
present study, the prevalence of BF at six months was low, regardless of maternal depression. In fact, the
literature on the association between PPD and BF is quite controversial?®?'4> as some studies find an
association®#¢ while others do not.***®

It was also observed that women who worked outside the house adhered better to the
recommendation of timely introduction of complementary feeding. This fact contrasts with some studies that
found that maternal work hinders the maintenance of BF, favoring EICF.*’#® For other authors, the fact of
working outside is not a barrier to BF when there is a pro-breastfeeding policy in the company, including paid
maternity leave, adequate place to milk or breastfeed in the workplace, flexibility of working hours, and access
to daycare.®** It is noteworthy that women who work outside possibly have a higher educational level,
tending to breastfeed for longer, due to greater access to information about the benefits of breastfeeding
for the health and nutrition of children."->?

The positive association between family income and the risk of EICF observed in this study is another
controversial topic in the literature. Some authors have found an association between higher income and
shorter duration of BF, thus>**¢ favoring EICF, while other studies have shown that lower-income is strongly
related to EICF***” and also to a less healthy eating pattern.®® Faleiros et al.>* observed a higher rate of BF
among women with low and medium purchasing power compared to those with higher socioeconomic
status. Kummer et al.>® found that also from the sixth month, the prevalence of BF is higher among poorer
women, a fact perhaps explained by economic difficulties, which prevent complementation with food and
other types of milk. Thus, it can be assumed that the higher family income has facilitated the acquisition of
other foods, favoring the early introduction of complementary foods.

The relationship between PPD and EICF has been recently investigated. Although few studies have
addressed this topic, the findings of our study corroborate some evidence showing that PPD is not associated
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with EICF. Some authors report that depressive mothers are more likely to introduce food early when
compared to mothers without depression.?”#¢° However, none of the authors found significant differences
after making adjustments for confounding variables. Hurley et al.?® found higher dietary intake in children
whose mothers reported depression, suggesting inadequate dietary practices and high dietary intake in the
first six months of age, associated with the presence of maternal mental health symptoms.

Regarding the frequency of early introduction of food, it was found that water, tea, other kinds of milk,
and cookies were the most commonly introduced foods. Water was at the top of the ranking, with an
introduction rate of 56.7%, similar to other studies, which found a prevalence of consumption of 56.1%'* and
40.6%." The introduction of tea occurred in the diet of 48.5% of the children and was higher than the
prevalence of 31.5% found by Schincaglia et al.’® and 20.2% in Southeastern Brazil. Despite the
recommendation of EBF up to six months of age, many children receive other fluids during this period,
including water, tea, or juice.® According to the ENANI-2019, 13.2% of children in Brazil under six months of
age were already being predominantly breastfed, while 19.8% were on mixed breastfeeding and only 45.8%
on exclusive breastfeeding.®® Offering other foods to the breastfed child before six months can lead to
reduced breast milk production and weaning too early." The rate of introduction of other kinds of milk was
46.3%, a result similar to that of the Survey on the Prevalence of Breastfeeding Il, which verified that 48.8%
of the children consumed this beverage.’ The consumption of cow's milk is associated with the interruption
of BF®', allergic processes, increased risk of type 1 diabetes, atopic diseases, and infant morbidity'® and
mortality.*%3

The rate of introduction of cookies at four months, which is an ultra-processed food not recommended
for children under two years of age," was 35%. ENANI-2019 found in children between 6 and 11 months of
age that 49.8% of them had already been exposed to sugar and that 66.3% consumed ultra-processed
foods.®

In addition to the negative effect on the overall nutritional profile of the diet, the consumption of ultra-
processed foods among children increases the risk of all forms of malnutrition, from specific nutritional
deficiencies® to rapid weight gain/overweight/obesity.*’ In addition, ultra-processed foods negatively
influence cholesterol levels,® compromise the consumption of healthy foods®® and can determine the child's
dietary preferences for these types of products, which can extend into adulthood*® All other foods analyzed
(juice, fruit porridge, vegetable porridge, fruit, meat, rice and beans, and pasta) were also introduced early,
with rates ranging from 29% to 10.4%. These findings corroborate those of other studies, which have shown
that many children receive this type of food before their fourth month of life.'416.6768

Some limitations of the study should be mentioned. First, although no association was found between
PPD and EICF, the cross-sectional design of the study does not allow establishing causal inferences and
temporality between depression and EICF. Second, of the 505 eligible women who participated in the
community trial (PROGRAVIDA study), only 326 (64.5%) provided complete data for the evaluation of the
association between PPD and EICF. However, the losses were not differential, taking into account the
randomization of the programmed study, with the exception of the variable “education”, which was higher in
the women who participated in the study, compared to those who did not participate. Thus, it is unlikely that
the intervention in the PROGRAVIDA study had a late effect on EICF. Third, the results of the present study
were obtained from a sample of low and middle to low-income women with a history of depression during
pregnancy and cannot be generalized to other populations.

Another possible limitation is the information bias since the information refers to retrospective data.
Regarding the temporal relationship between PPD and EICF, there is no evaluation of depression in the
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interval between pregnancy and the period between 6-9 months. However, it is unlikely that the intensity of
depression in this group of women has oscillated downward in this period. The literature also confirms that
antenatal depression is a strong predictor of PPD.®° Finally, this assessment of EICF was limited to 11 food
groups consumed by the Brazilian population based on national surveys. The exclusion of other foods may
have underestimated the rate of EICF.

Among the positive aspects of the present study, it is worth mentioning the novelty of the
investigation between PPD and EICF in low and middle to low-income puerperal women who had already
presented depressive symptoms during pregnancy.

CONCLUSIONS

The present study shows the importance of health services in supporting and guiding mothers
regarding the proper introduction of complementary foods, regardless of the presence of depressive
symptoms and the maintenance of BF, a protective factor of EICF. In the current context of the country, the
reduction of high rates of EICF should be focused on social determinants, such as maternal work and family
income

REFERENCES

1. Ministério da Saude. Secretaria de Atencdo a Salude. Departamento de Aten¢do Basica. Saude da crianga -
nutricdo infantil: aleitamento materno e alimentagdo complementar. Brasilia: Ministério da Saude; 2015.

2. World Health Organization (WHO), Dept. of Child and Adolescent Health and Development. Indicators for
assessing infant and young child feeding practices: conclusions of a consensus meeting held 6-8 November 2007
in Washington, DC, USA. Geneva: World Health Organization.

3. OliveiraJM, Castro IR, Silva GB, Venancio SI, Saldiva SR. [Assessing complementary feeding practices in the first
two years of life: a proposal for indicators and a monitoring tool]. Cad Saude Publica. 2015;31(2):377-94.
DOI:10.1590/0102-311x00209513

4. Monte CM, Giugliani ER. [Recommendations for the complementary feeding of the breastfed child]. ] Pediatr
(Rio J). 2004;80(5 Suppl):S131-41. DOI:10.2223/1245

5. World Health Organization (WHO), The optimal duration of exclusive breastfeeding: a systematic review.
Geneva: World Health Organization; 2002.

6. Rauber F, Campagnolo PD, Hoffman D), Vitolo MR. Consumption of ultra-processed food products and its
effects on children's lipid profiles: a longitudinal study. Nutr Metab Cardiovasc Dis. 2015;25(1):116-22.
DOI:10.1016/j.numecd.2014.08.001

7. Pearce ), Langley-Evans SC. The types of food introduced during complementary feeding and risk of childhood
obesity: a systematic review. Int ] Obes (Lond). 2013;37(4):477-85. DOI:10.1038/ijo.2013.8

8. Abraham EC, Godwin J, Sherriff A, Armstrong J. Infant feeding in relation to eating patterns in the second year
of life and weight status in the fourth year. Public Health Nutr. 2012;15(9):1705-14.
DOI:10.1017/51368980012002686



@ Early Introduction of Complementary Foods and Postpartum Depression

9. Santos LP, Assun¢do MCF, Matijasevich A, Santos IS, Barros AID. Dietary intake patterns of children aged 6
years and their association with socioeconomic and demographic characteristics, early feeding practices and body
mass index. BMC Public Health. 2016;16(1):1055. DOI:10.1186/s12889-016-3725-2

10. World Health Organization (WHO), Dept. of Child and Adolescent Health and Development. Indicators for
assessing infant and young child feeding practices: conclusions of a consensus meeting held 6-8 November 2007
in Washington, DC, USA. Geneva: World Health Organization.

11. Baldissera R, Issler RM, Giugliani ER. [Effectiveness of the National Strategy for Healthy Complementary
Feeding to improve complemantary feeding of infants in a municipality in Southern Brazil]. Cad Saude Publica.
2016;32(9):e00101315. DOI:10.1590/0102-311X00101315

12. Vitolo MR, Louzada ML, Rauber F, Grechi P, Gama CM. [The impact of health workers' training on breastfeeding
and complementary feeding practices]. Cad Saude Publica. 2014;30(8):1695-707. DOI:10.1590/0102-
311x00186913.

13. Dallazen C, Silva SAD, Gongalves VSS, Nilson EAF, Crispim SP, Lang RMF, et al. Introduction of inappropriate
complementary feeding in the first year of life and associated factors in children with low socioeconomic status.
Cad Saude Publica. 2018;34(2):e00202816. DOI:10.1590/0102-311X00202816

14. Schincaglia RM, Oliveira AC de, Sousa ML de, Martins KA. Feeding practices and factors associated with early
introduction of complementary feeding of children aged under six months in the northwest region of Goiania,
Brazil. Epidemiol Serv Saude. 2015;24(3):465-743.

15. Lioret S, Betoko A, Forhan A, Charles MA, Heude B, de Lauzon-Guillain B, et al. Dietary patterns track from
infancy to preschool age: cross-sectional and longitudinal perspectives. ] Nutr. 2015;145(4):775-82.
DOI:10.3945/jn.114.201988.

16. Ministério da Saude. Secretaria de Atencdo a Salude. Departamento de A¢des Programaticas e Estratégicas. I
Pesquisa de Prevaléncia de Aleitamento Materno nas Capitais Brasileiras e Distrito Federal / Ministério da Saude,
Secretaria de Atenc¢do a Saude, Departamento de A¢bes Programaticas e Estratégicas. Brasilia: Ministério da
Saude; 2009b. (Série C, Projetos, Programas e Relatdrio.

17. Fonseca VR, Silva GA, Otta E. [The relationship between postpartum depression and maternal emotional
availability]. Cad Saude Publica. 2010;26(4):738-46. DOI:10.1590/s0102-311x2010000400016

18. Schwengber DD, Piccinini CA. The impact of postpartum depression to mother-child interaction. Estudos de
Psicologia. 2003;8(3):403-11. DOl.org/10.1590/51413-294X2003000300007

19. Mallan KM, Daniels LA, Wilson JL, Jansen E, Nicholson JM. Association between maternal depressive symptoms
in the early post-natal period and responsiveness in feeding at child age 2 years. Matern Child Nutr.
2015;11(4):926-35. DOI:10.1111/mcn.12116.

20. Silva CS, Lima MC, Sequeira-de-Andrade LAS, Oliveira JS, Monteiro JS, Lima NMS, et al. Association between
postpartum depression and the practice of exclusive breastfeeding in the first three months of life. ] Pediatr (Rio J).
2017;93(4):356-64. DOI:10.1016/j.jped.2016.08.005

21. Dennis CL, McQueen K. The relationship between infant-feeding outcomes and postpartum depression: a

qualitative systematic review. Pediatrics. 2009;123(4):e736-51. DOI:10.1542/peds.2008-1629



DEMETRA

22. Taveras EM, Capra AM, Braveman PA, Jensvold NG, Escobar GJ, Lieu TA. Clinician support and psychosocial risk
factors associated with breastfeeding discontinuation. Pediatrics. 2003;112(1 Pt 1):108-15. DOI:
10.1542/peds.112.1.108.

23. Hasselmann MH, Werneck GL, Silva CV. Symptoms of postpartum depression and early interruption of
exclusive breastfeeding in the first two months of life. Cad Saude Publica. 2008;24 Suppl 2:5341-52.
DOI:10.1590/50102-311x2008001400019

24. Annagur A, Annagur BB, Sahin A, Ors R, Kara F. Is maternal depressive symptomatology effective on success of
exclusive breastfeeding during postpartum 6 weeks? Breastfeed Med. 2013;8(1):53-7. DOI:10.1089/bfm.2012.0036.
25. LauY, Chan KS. Influence of intimate partner violence during pregnancy and early postpartum depressive
symptoms on breastfeeding among chinese women in Hong Kong. ] Midwifery Womens Health. 2007;52(2):e15-
€20. DOI:10.1016/j.jmwh.2006.09.001

26. Schiess S, Grote V, Scaglioni S, Luque V, Martin F, Stolarczyk A, et al. Introduction of complementary feeding in
5 European countries. ] Pediatr Gastroenterol Nutr. 2010;50(1):92-8. DOI:10.1097/MPG.0b013e31819f1ddc

27. Balbierz A, Bodnar-Deren S, Wang J), Howell EA. Maternal depressive symptoms and parenting practices 3-
months postpartum. Matern Child Health J. 2015;19(6):1212-9. DOI:10.1007/s10995-014-1625-6.

28. Gaffney KF, Kitsantas P, Brito A, Swamidoss CS. Postpartum depression, infant feeding practices, and infant
weight gain at six months of age. ] Pediatr Health Care. 2014;28(1):43-50. DOI:10.1016/j.pedhc.2012.10.005

29. Hurley KM, Black MM, Merry BC, Caulfield LE. Maternal mental health and infant dietary patterns in a statewide
sample of Maryland WIC participants. Matern Child Nutr. 2015;11(2):229-39. DOI:10.1111/mcn.12004.

30. Scazufca M, Faisal-Cury A, Mogadouro M, da Silva SA, Ramirez A, Dangelo LA, et al. Management of depression
during pregnancy in primary care in Brazil: a cluster ransomised trial. Lancet. 2014;384:521. DOI:10.1016/S0140-
6736(14)61884-5.

31. de Lima Osério F, Vilela Mendes A, Crippa JA, Loureiro SR. Study of the discriminative validity of the PHQ-9 and
PHQ-2 in a sample of Brazilian women in the context of primary health care. Perspect Psychiatr Care.
2009;45(3):216-27. DOI:10.1111/j.1744-6163.2009.00224 x

32. Moraes GP, Lorenzo L, Pontes GA, Montenegro MC, Cantilino A. Screening and diagnosing postpartum
depression: when and how? Trends Psychiatry Psychother. 2017;39(1):54-61. DOl.org/10.1590/2237-6089-2016-
0034

33. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. ] Gen Intern Med.
2001;16(9):606-13. DOI: 10.1046/j.1525-1497.2001.016009606 ..

34. Silva LMP, Venancio SI, Marchioni DML. Feeding practices and associated factors in the first year of life in a
representative sample of Porto Alegre, Rio Grande do Sul, Brazil. Rev. Nutr. 2010;23(6):983-92.
DOl.org/10.1590/51415-52732012000400001

35. Universidade Federal do Rio de Janeiro. Aleitamento materno: Prevaléncia e praticas de aleitamento materno
em criangas brasileiras menores de 2 anos 4: ENANI 2019. - Documento eletrénico. Rio de Janeiro, RJ: UFR], 2021.
(108 p.). Coordenador geral, Gilberto Kac. Disponivel em: https://enani.nutricao.ufrj.br/index.php/relatoriosé.

36. Breastfeeding Scorecard, 2019: Increasing commitment to breastfeeding through funding and improved

policies and programmes. World Health Organization, 2019.



@ Early Introduction of Complementary Foods and Postpartum Depression

37. Rebhan B, Kohlhuber M, Schwegler U, Koletzko BV, Fromme H. Infant feeding practices and associated factors
through the first 9 months of life in Bavaria, Germany. ] Pediatr Gastroenterol Nutr. 2009;49(4):467-73. DOI:
10.1097/MPG.0b013e31819a4e1a.

38. Fonseca AL, Albernaz EP, Kaufmann CC, Neves IH, Figueiredo VL. Impact of breastfeeding on the intelligence
quotient of eight-year-old children. J Pediatr (Rio J). 2013;89(4):346-53. DOI:10.1016/j.jped.2012.12.010

39. Victora CG, Bahl R, Barros A, Franga GV, Horton S, Krasevec J, et al. Breastfeeding in the 21st century:
epidemiology, mechanisms, and lifelong effect. Lancet. 2016;387(10017):475-90. DOI:10.1016/5S0140-
6736(15)01024-7.

40. Sankar MJ, Sinha B, Chowdhury R, Bhandari N, Taneja S, Martines J, et al. Optimal breastfeeding practices and
infant and child mortality: a systematic review and meta-analysis. Acta Paediatr. 2015;104(467):3-13. DOI:
10.1111/apa.13147.

41. Victora CG, Horta BL, Loret de Mola C, Quevedo L, Pinheiro RT, Gigante DP, et al. Association between
breastfeeding and intelligence, educational attainment, and income at 30 years of age: a prospective birth cohort
study from Brazil. Lancet Glob Health. 2015;3(4):e199-205. DOI: 10.1016/52214-109X(15)70002-1.

42. Ystrom E. Breastfeeding cessation and symptoms of anxiety and depression: a longitudinal cohort study. BMC
Pregnancy Childbirth. 2012;12:36. DOl.org/10.1186/1471-2393-12-36

43. Figueiredo B, Canario C, Field T. Breastfeeding is negatively affected by prenatal depression and reduces
postpartum depression. Psychol Med. 2014;44(5):927-36. DOI: 10.1017/50033291713001530

44. Dias CC, Figueiredo B. Breastfeeding and depression: a systematic review of the literature. ] Affect Disord.
2015;171:142-54. DOI: 10.1016/j.jad.2014.09.022.

45. Henderson JJ, Evans SF, Straton JA, Priest SR, Hagan R. Impact of postnatal depression on breastfeeding
duration. Birth. 2003;30(3):175-80. DOI:10.1046/j.1523-536x.2003.00242.x

46. Akman I, Kuscu MK, Yurdakul Z, Ozdemir N, Solakoglu M, Orhon L, et al. Breastfeeding duration and
postpartum psychological adjustment: role of maternal attachment styles. ] Paediatr Child Health. 2008;44(6):369-
73.DO0I:10.1111/j.1440-1754.2008.01336.x

47. Mirkovic KR, Perrine CG, Scanlon KS. Paid Maternity Leave and Breastfeeding Outcomes. Birth. 2016,43(3):233-
9. DOI:10.1111/birt.12230

48. Xiang N, Zadoroznyj M, Tomaszewski W, Martin B. Timing of Return to Work and Breastfeeding in Australia.
Pediatrics. 2016;137(6). DOI:10.1542/peds.2015-3883

49. Ortiz J, McGilligan K, Kelly P. Duration of breast milk expression among working mothers enrolled in an
employer-sponsored lactation program. Pediatr Nurs. 2004;30(2):111-9.

50. Vianna RP, Rea MF, Venancio S|, Escuder MM. [Breastfeeding practices among paid working mothers in Paraiba
State, Brazil: a cross-sectional study]. Cad Saude Publica. 2007;23(10):2403-9. DOI:10.1590/s0102-
311x2007001000015

51. Escobar AMU, Ogawa AR, Hiratsoka M, Kawashita MY, Teruya PY, Grisi S, et al. Factors associated with
breastfeeding in two municipalities with low human development index in Northeast Brazil. Rev Bras Saude Mater
Infant. 2002;2(3):253-61. DOI.org/10.1590/51415-790X2013000100017

52. Venancio S|, Escuder MM, Kitoko P, Rea MF, Monteiro CA. [Frequency and determinants of breastfeeding in the
State of Sdo Paulo, Brazil]. Rev Saude Publica. 2002;36(3):313-8. DOI:10.1590/s0034-89102002000300009



DEMETRA

53. Simon VGN, Souza JMP, Souza, SB. Introduction of complementary foods and its relation with demographic
and socioeconomic variables during the first year of life of children born in a University Hospital in the city of Sao
Paulo. Rev Bras Epidemiol. 2003;6(1):29-38. DOl.org/10.1590/51415-790X2003000100005.

54. Faleiros FTV, Tereza EMC, Carandina L. Factors influencing breastfeeding decision and duration. Rev. Nutr.
2006;19(5):623-30. DOI: 10.1590/51415-52732006000500010

55. Mascarenhas MLW, Albernaz EP, Silva MB, Silveira RB. Prevaléncia de aleitamento materno exclusivo nos 3
primeiros meses de vida e seus determinantes no Sul do Brasil. ] Pediatr (Rio J). 2006;82(4):289-94.
DOl.org/10.1590/50021-75572006000500011

56. Carrascoza KC, Possobon ReF, Ambrosano GM, Costa Junior AL, Moraes AB. [Determinants of the exclusive
breastfeeding abandonment in children assisted by interdisciplinary program on breast feeding promotion]. Cien
Saude Colet. 2011;16(10):4139-46. DOI:10.1590/51413-81232011001100019

57. de Oliveira LP, Assis AM, Gomes GS, Prado MaS, Barreto ML. [Breastfeeding duration, infant feeding regimes,
and factors related to living conditions in the city of Salvador, Bahia, Brazil]. Cad Saude Publica. 2005;21(5):1519-30.
DOI:10.1590/s0102-311x2005000500025

58. Mayén AL, Marques-Vidal P, Paccaud F, Bovet P, Stringhini S. Socioeconomic determinants of dietary patterns
in low- and middle-income countries: a systematic review. Am J Clin Nutr. 2014;100(6):1520-31.
DOI:10.3945/ajcn.114.089029

59. Kummer SC, Giugliani ER, Susin LO, Folletto JL, Lermen NR, Wu VY, et al. [Evolution of breastfeeding pattern].
Rev Saude Publica. 2000;34(2):143-8. DOI:10.1590/s0034-89102000000200007

60. McLearn KT, Minkovitz CS, Strobino DM, Marks E, Hou W. Maternal depressive symptoms at 2 to 4 months post
partum and early parenting practices. Arch Pediatr Adolesc Med. 2006;160(3):279-84.
DOI:10.1001/archpedi.160.3.279

61. Chaves RG, Lamounier JA, César CC. Factors associated with duration of breastfeeding. ] Pediatr (Rio J).
2007;83(3):241-6. DOI:10.2223/JPED.1610

62. Franca MC, Giugliani ER, Oliveira LD, Weigert EM, Santo LC, Kdhler CV, et al. [Bottle feeding during the first
month of life: determinants and effect on breastfeeding technique]. Rev Saude Publica. 2008;42(4):607-14.
DOI:10.1590/s0034-89102008005000028

63. Caminha MeF, de Azevedo PT, Sampaio BB, de Acioly VM, Belo MP, de Lira PI, et al. [Breastfeeding in children
from 0 to 59 months in the state of Pernambuco, Brazil, in accordance with weight at birth]. Cien Saude Colet.
2014;19(7):2021-32. DOI:10.1590/1413-81232014197.16532013

64. UNICEF. The State of the World's Children 2019. Children, Food and Nutrition: Growing well in a changing
world. UNICEF, New York; 2019.

65. Longo-Silva G, Toloni MH, de Menezes RC, Asakura L, Oliveira MA, Taddei JA. [Introduction of soft drinks and
processed juice in the diet of infants attending public day care centers]. Rev Paul Pediatr. 2015;33(1):34-41.
DOI:10.1016/j.rpped.2014.06.009

66. Skinner JD, Carruth BR, Wendy B, Ziegler PJ. Children's food preferences: a longitudinal analysis. ] Am Diet
Assoc. 2002;102(11):1638-47. DOI:10.1016/s0002-8223(02)90349-4.



@ Early Introduction of Complementary Foods and Postpartum Depression

67. Bielemann RM, Santos LP, Costa CDS, Matijasevich A, Santos IS. Early feeding practices and consumption of
ultraprocessed foods at 6 y of age: Findings from the 2004 Pelotas (Brazil) Birth Cohort Study. Nutrition.
2018;47:27-32. DOI:10.1016/j.nut.2017.09.012

68. Contreras M, Zelaya Blanddn E, Persson L, Ekstrom EC. Consumption of highly processed snacks, sugar-
sweetened beverages and child feeding practices in a rural area of Nicaragua. Matern Child Nutr. 2016;12(1):164-
76.D0I:10.1111/mcn.12144

69. Matijasevich A, Murray J, Cooper PJ, Anselmi L, Barros AJ, Barros FC, et al. Trajectories of maternal depression
and offspring psychopathology at 6 years: 2004 Pelotas cohort study. ] Affect Disord. 2015;174:424-31.
DOI:10.1016/j.jad.2014.12.012.

70. Faisal-Cury A, Menezes PR. Antenatal depression strongly predicts postnatal depression in primary health care.

Rev Bras Psiquiatr. 2012;34(4):446-50. DOI: 10.1016/j.rbp.2012.01.003

Contributors
Fernandes LB, Neri D, and Faisal-Cury A participated in all stages, contributing from the conception of the study to the

revision of the article's final version.

Conflict of Interest: The authors declare that there is no conflict of interest

Received: February 4, 2022
Accepted: May 24, 2022



