
1Rev. Bras. Saúde Mater. Infant., Recife, 23: e20200278

This article is published in Open Access under the Creative Commons Attribution

license, which allows use, distribution, and reproduction in any medium, without

restrictions, as long as the original work is correctly cited.

ORIGINAL ARTICLES

The influence of perception of care and maternal protection on breastfeeding practices 
on the infants’ third month of life 

Salete de Matos 1

  https://orcid.org/0000-0002-6175-1719

Juliana Rombaldi Bernardi 2

  https://orcid.org/0000-0002-6803-4472

Luciano Santos Pinto Guimarães 3

  https://orcid.org/0000-0003-3417-2815

Isabel Cristina Ribas Werlang 4

  https://orcid.org/0000-0001-8556-868X

Clécio Homrich da Silva 5

  https://orcid.org/0000-0003-2847-3961

Marcelo Zubaran Goldani 6

  https://orcid.org/0000-0002-7414-5443

1,4 Faculty of Medicine. Universidade Federal do Rio Grande do Sul. Rua Ramiro Barcelos. Porto Alegre, RS, Brazil. CEP: 90.040-060. Email: salete.matos@hotmail.com
2 Department of Nutrition. Faculty of Medicine. Universidade Federal do Rio Grande do Sul. Porto Alegre, RS, Brazil.
3 Hospital de Clínicas de Porto Alegre. Porto Alegre, RS, Brazil.
5,6 Department of Pediatrics. Faculty of Medicine. Universidade Federal do Rio Grande do Sul. Porto Alegre, RS, Brazil.

Objectives: to evaluate the influence of perception of care and maternal protection on breastfeeding 
practices on the infants’ third month of life.

Methods: longitudinal study with mother-infant pairs distributed in five groupsof gestational 
clinical conditions. The recruitment occurred in the period 2011 to 2016 at three hospitals in the 
public health systems in Porto Alegre, Brazil. The Parental Bonding Instrument and the Edinburgh 
Postpartum Depression Scale were assessed. Exclusive and prolonged breastfeeding were analyzed by 
questionnaires. Data were analyzed by one-way ANOVA with Tukey’s post-hoc test, Kruskal-Wallis with 
Dunn’s post-hoc test, or Pearson’s chi-squared test. The significance was set at 5%.

Results: 209 mother-infant pairs were investigated. Among those who did not practice breastfeeding, 
a lower perception of care, a higher perception of maternal protection, and a higher score of postpartum 
depression were observed (p=0.022, p=0.038, and p<0.001, respectively), when compared to peers 
who practiced. The control group had a significantly higher perception of care when compared to 
thediabetes mellitus group (p=0.006), and the perception  of maternal protection and postpartum 
depression had no differences between the intrauterine groups (p>0.05).

Conclusions: the perception of care and maternalprotection and the postpartum depressive 
symptomatology influenced breastfeeding at three months. It is possible to assume a transgenerational 
effect on breastfeeding, suggesting the existence of a complex model related to mental health in a 
sample of women who had different backgrounds of gestational clinical conditions
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Introduction

The World Health Organization (WHO) recommended 
exclusive breastfeeding (EBF) practices for six months of age 
with continued breastfeeding (BF) up to two years of age or 
beyond.1 Meanwhile, in Brazil, even considering this strong 
recommendation, it is known that the of EBF in children aged 
zero to six months was around 41% in all capital cities, while 
the prevalence of BF in children aged nine to 12 months was 
58.7%.2 BF is the first feeding practice to be encouraged to 
promote positive short- and long-term effects on the child’s 
health, nutrition, and development and women’s health and 
human capital.1

Evidence showedthat the initiation and maintenance of 
BF practices areassociated with multiple factors, emphasizing 
the contextual elements and those related to maternal 
sociodemographic characteristics, maternal smoking, 
maternal conditions during pregnancy, and dyad separation, 
among several aspects interacting with each other.3

Maternal mental health has a positive relation with some 
types of care behaviors,4 which may have consequences 
on mother-infant interactions, infant temper, sleep, mental 
development and health, and internalizing behavior, for 
example.5Specifically, maternal’s poor mental well-being, like 
postpartum depression, was a risk factor for early and partial 
EBF interruption and reduction in breastfeeding duration and 
early infant formula introduction, implying a greater risk to 
the child’s health.6 There is evidence of intergenerational 
transmission of parenting behavior, with reported parenting of 
grandmothers associated with observed parenting in mothers,7 
interacting with fetal growth, and affecting the grandchildren’s 
care  skills at 18 months of age.8

In addition, other studies have concluded that the parental 
care style exercised during childhood interferes negatively in 
the lives of their children, reflecting prenatal and postnatal 
symptoms of depression and anxiety.9 More recently, due to 
the covid-19 pandemic, individuals with high and low care 
control suffered more from confinement and with that, there 
was an increase in anxiety and depression levels.10

Despite extensive research into the aforementioned 
factors, the relationship between perception of care and 
maternal protection, as well as postpartum maternal 
depression with BF, was little investigated. In this context, this 
study aimed to investigate the influence of the perception of 
care and maternal protection and postpartum depression on BF 
practices in the third month in a sample of postpartum women 
from different backgrounds of gestational clinical conditions.

Methods

This longitudinal observational study is a part of a research 
project titled “Impact of Perinatal Environmental Variations 
in the First Six Months of Life” – the IVAPSA Birth 

cohort, which aimed to assess the influence of adverse 
intrauterine environments, resulting from different gestational 
clinical conditions on childhood growth, behavior, and 
neurodevelopment. The study protocol has been published, 
as well as some baseline results.11

The participants’ recruitment occurred in the period 2011 
to 2016 at three public hospitals, references for prenatal and 
perinatal care of high-risk pregnancies by the public health 
system in Porto Alegre, the state capital in the extreme south 
of Brazil. The socioeconomic characteristics of the pregnant 
women seen in these hospitals are very similar.

The sample was divided into adverse intrauterine 
environment groups, according to the clinical conditions 
during pregnancy, considering the following criteria:

1) smoking group: mothers who reported smoking during 
pregnancy, regardless of the duration of exposure or the 
number of cigarettes smoked. Cigarette consumption after 
pregnancy has not been investigated.

2) diabetes mellitus (DM) group: mothers who reported a 
diagnosis of DM (gestational, type 1 and 2). The information 
was confirmed in hospital records.

3) small for gestational age (SGA) group newborns: 
full-term infants who were below the fifth percentile of the 
reference curve, because of intrauterine growth restriction 
(IUGR).

4) control group: mothers without characteristics 
previously mentioned and whose newborns were not SGA.

For this study, participants in each group had the 
defined condition alone. All mothers were residents of Porto 
Alegre. The sample did not include HIV-positive mothers, 
with premature birth (gestational age < 37 weeks), multiple 
pregnancies, or newborns with congenital malformations or 
who required early hospitalization

The initial recruitment and interview were carried out 
within 24 to 48 hours after childbirth, during rooming-in. 
After that, four evaluations occurred: on the 7th and 15th 
day and in the 1st and 3rd month after birth. Three of these 
interviews were home visits (7th and 15th, 3rd month), while 
the one-month visit was scheduled at the Clinical Research 
Center (CRC). At all interviews, mothers were reminded 
about the next interview appointment and asked to return 
to CRC or receive the interviewers at home, as appropriate. 
Before data collection, clinical supervisors and interviewers 
(undergraduate and graduate students of biomedicine, 
medicine, nursing, nutrition, and physiotherapy) were trained 
and certified by the study coordinators to ensure standardized 
data collection.

For this study, the maternal variables evaluated were 
age (years), ethnicity (white or no white), schooling 
(years), marital status (married and lives with a companion 
or no single partner or separated), desired pregnancy (yes 
or no) and pregestational body mass index (BMI, Kg/m²). 
The gestational assistance variables used were a type of 
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delivery (cesarean or vaginal) and prenatal consultations 
(number). Newborn variables included birth weight (g), 
length at birth (cm), cephalic perimeter (cm), and sex 
(male or female).

Exclusive and prolonged BF were analyzed from 
birth to three months by structured questionnaires applied 
postpartum and during the interviews occurred in: seven 
days, 15-day, one month, and three months postpartum. 
The period of food given to the child was recorded using 
a 24-h diet recall.

The EBF classification excluded all other solids or 
liquids besides human milk, except for vitamin and mineral 
supplements, oral rehydration salts, or medicines in oral 
solution or syrup form. Thus, children who received only 
breast milk were considered EBF. The prolonged breastfed 
group included children who received, besides breast milk, 
water, water-based drinks, teas, infusions, sugar water, 
fruit juice, and/or any other solid-liquid food.12

The evaluation of the perception of care and  
and maternal protection was conducted during the 
three-month home-visit interview, using the Parental 
Bonding Instrument (PBI),13 cross-cultural adaptation 
to Portuguese.14Internal consistency coefficients for the 
assessment of maternal bonding were 0.91 (care) and 0.87 
(protection).15 This 25-item self-reported questionnaire 
examines retrospectively maternal rearing style during 
their first 16 years of life, from the subject’s viewpoint, 
on a 4-point Likert scale of 0 to 3. The 12 items on the 
care subscale allow for a maximum score of 36, indicating 
parental affection, understanding, closeness, and 
emotional support, and a minimum score of 0, indicating 
parental coldness, indifference, and emotional rejection. 
The cutoff point forthe care subscale used was 27. On the 
protection subscale, a maximum score of 39 is indicative 
of parental intrusiveness, control, and prevention of 
independent behavior, while a minimum score of 0 
suggests encouragement of autonomy and independence. 
The cutoff point for the protection subscale used was 13.5.

The presence of depressive symptoms in the postnatal 
period was investigated by the validated Edinburgh 
Postpartum Depression Scale (EPDS),16 a 10-item self-
report questionnaire, administered also during the three-
month home-visit interview. Mothers were asked to 
describe their mood during the preceding seven days on a 
scale from 0 to 3, with higher scores indicating postpartum 
depressive symptoms. For the Brazilian population, 
a Portuguese version validated used the cutoff point 
considered positive for depressive symptomatology was 
a value equal to or superior to 10, with 82.6% sensitivity 
and 65.4% specificity.17

The initial sample was based on the effect size of 0.5 
standard deviations (SD) of difference between the average 
z-score of weight, level of significance of 5%, and test 

power of 80%. It was calculated that 72 mother-child pairs 
per group and 144 pairs in the control group, summing up 
a total of 432 pairs. Estimating a loss of follow-up of 20%, 
the size of the final sample consisted of 521 mother-child 
pairs.11 For this study, it was estimated a sample number of 
200 mother-child pairs, considering an effect size of 0.25 
and atest power of 80%. This calculation was performed 
in the G Power® program version 3.1.9.

Continuous variables were represented by mean ± 
(SD) or median and interquartile range (IR) (median 
[p25, p75]), as appropriate. The categorical variables were 
presented as the absolute (n) and relative (%) frequency. 
Continuous parametric data were analyzed by one-way 
analysis of variance (ANOVA) with Tukey’s post hoc 
test, while continuous nonparametric data were analyzed 
by the Kruskal-Wallis test with Dunn’s post-hoc test, and 
the Pearson’s chi-squared test was used to categorical 
variables. The final analyses were adjusted for infant’s 
sex, birth weight, and postpartum depressive symptoms, 
variables related to the outcomes of the behavior. The 
significance level was set at 5% (p<0.05) for all tests. 
The significance level was set at 5% (p<0.05) for all tests. 
Statistical analyses were conducted at the individual level 
in the IBM SPSS (PASW)® version 18.0.

Results

A total of 209 mother-infant pairs were included in this 
study.The median maternal age was 25.00 [20.00-31.00] 
years and 54.5% (n=114) of the neonates were female. 
Three months after childbirth, 139 mothers (66.5%) were 
BF non-exclusively, 41 (19.6%) were BF exclusively, and 
29 (13.9%) no longer offered breast milk. Considering the 
intrauterine environments, the control group presented the 
lowest frequency of weaned infants (11.5%; n=26), while 
the SGA group had the highest (19.0%; n=7). Indeed, 
there were no differences between adverse intrauterine 
environments (p>0.05) (data not shown).

Table 1 shows maternal sociodemographic and 
perinatal characteristics of the different adverse 
intrauterine environments according to the gestational 
clinical conditions. Mothers from the SGA group had 
significantly the lowest median age when compared to the 
DM group (p=0.035); and the lowest prepregnancy BMI, 
when compared to the smoking and DM group (p<0.001). 
While the smoking group had significantly the lowest 
prenatal consultations, when compared to the DM group 
(p<0.001), had more women with no single partner or 
separated, when compared to all groups (p<0.001), and had 
more women with no desired pregnancy, when compared to 
DM and control group (p=0.019). As expected, newborns 
from the SGA group had significantly lower birth weights, 
smaller lengths, and lower cephalic perimeters than other 
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Maternal sociodemographic and perinatal characteristics according to the groupsof the IVAPSA cohort, Porto Alegre (2011 to 2016).

Variables
Total

(N=209)
DM group

(N=39)
Smoking group

(N=54)
SGA group

(N=21)
Control group

(N=95)
p*

Maternal variables

Age (years) (median, 
[IR])

25.00
[20.00; 31.00]

28.00
[22.00; 33.00]b

24.50
[20.00; 29.50]ab

22.00
[19.50; 28.00]a

25.00
[20.00; 31.00]ab 0.035

Ethnicity (n, %)

   White 12 (60.8) 26 (66.7) 29 (53.7) 11(52.4) 61(64.2) 0.551

   Non white 82 (39.2) 13 (33.3) 25 (46.3) 10(47.6) 34(35.8)

Schooling (years) 
(median, [IR])

10.00
[8.00; 11.00]

10.00
[7.00; 11.00]

9.00
[7.00; 11.00]

11.00
[8.00; 11.25]

10.50
[8.00; 11.00]

0.265

Prenatal consultations 
(number)
(median, [IR]))

8.00
[6.00; 10.00]

10.00
[8.00; 11.75]b

6.00
[4.00; 8.00]a

8.00
[4.50; 10.50]a

9.00
[6.00; 11.00]c <0.001

Marital status (n, %) 

   Married and lives 
with a companion

173 (82.8) 34 (87.2)a 35 (64.8)b 18(85.7)a 86(90.5)a <0.001

   No partner or 
separated

36 (17.2) 5 (12.8) 19 (35.2) 3(14.3) 9(9.5)

Type of delivery 
(n, %)

   Cesarean 67 (32.1) 16 (41.0) 18 (33.3) 7(33.3) 26(27.4)

   Vaginal 142 (67.9) 23 (59.0) 36 (66.7) 14(66.7) 69(72.6) 0.374

Desired pregnancy 
(n, %)

   Yes 75 (35.9) 18 (46.2)a 10 (18.5)b 8(38.1)ab 39(41.1)a 0.019

   No 134 (64.1) 21 (53.8) 44 (81.5) 13(61.9) 56(58.9)

Pre-pregnancy BMI 
(Kg/m²) (median, 
[IR])

23.79
[20.82; 28.02]

28.26
[24.82; 31.61]b

22.76
[21.33; 26.64]c

20.65
[19.68; 23.36]a

23.68
[20.67; 27.61]ac <0.001

Newborn variables

Birth weight (g) ( 
± SD) 

3203.90 ± 468.19
3418.00

(426.40)b
3085.00 ± 
412.00 c

2541.00 ± 168.90a 3328.00 ± 410.80bc <0.001

Length at birth (cm) 
( ± SD)

48.57 ± 2.17 48.90 ± 1.92b 48.00 ± 2.41c 46.30 ±1.75a 49.10 ± 1.82bc <0.001

Cephalic perimeter 
(cm) (median, [IR]) 

34.00
[33.00; 35.00]

34.00
[33.12; 35.37]bc

34.00
[33.00; 35.00]b

32.00
[31.00; 33.00]a

34.00
[33.00; 35.00]c <0.001

Sex (n, %)

   Male 95 (45.5) 21 (53.8) 25 (46.3) 8(38.1) 41(43.2)

   Female 114 (54.5) 18 (46.2) 29 (53.7) 13(61.9) 54(56.8) 0.560

Maternal 
questionnaires

Perception of Care 
( ± SD)

25.58 ±7.75 22.30 (±9.34)a 25.04 ± 7.93a,b 25.00 ± 7.29a,b 27.39 ± 6.51b 0.006

Maternal Protection 
( ± SD)

17.50 ±7.66 18.41 (±7.81) 15.59 ± 7.93 18.75 ± 8.33 16.23 ± 7.21 0.201

EPDS (median, [IR]) 4 [2; 8] 4 [2; 7] 5 [3; 9] 6[3; 9.5] 4 [2; 7] 0.230

DM = Diabetes Mellitus; SGA = Small for Gestational Age; BMI = Body Mass Index; SD = Standard Deviation; IR = interquartile range; SD = Standard Deviation; EPDS = 
Edinburgh Postpartum Depression Scale. One-way ANOVA with post hoc Tukey for continuous parametric variables; Kruskal-Wallis with post hoc Dunn for continuous 
nonparametric variables; chi-square test for categorical variables. Different letters represent averages or statistically different proportions between the groups. * p<0.05.

Table 1

groups (p<0.001). In all groups, the mean perception 
of care (±SD) was 25.58±7.75, and was observed that 
the control group had a significantly higher score when 
compared to the DM group (p=0.006). The mean perceived 
maternal protection score was 17.50±7.66 and the median 
maternal EPDS score was 4 [2-8], both variables without 
differences among the intrauterine environment groups 
(p=0.201 and p=0.230, respectively). In all samples, 

14.3% (n=30) of mothers had EPDS equal or superior to 
10 scores.

Table 2 shows an unadjusted analysis of the BF 
practices and maternal and child variables. In the overall 
sample, it was observed that the levels of perception 
of care, maternal protection, and EPDS scores were 
statistically different between BF practice groups. The 
pairs of mothers-infants presented in the non-breastfed 
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Frequencies of breastfeeding in the different intrauterine environment groups, stratified by maternal and child variables, without statistical 
adjustments of IVAPSA cohort, Porto Alegre (2011 to 2016).

Variables No breastfeeding Prolonged breastfeeding Exclusive breastfeeding p

All groups 

Perception of Care,  ± SD (n) 24.62 ± 7.67 (29)a 24.87 ± 7.96 (132)b 28.56 ± 6.43 (41)b 0.022

Maternal Protection,  ± SD (n) 19.82 ± 7.39 (29)a 17.41 ± 7.70 (133)b 15.19 ± 7.27 (41)b 0.038

EPDS,  ± SD (n) 8.74 ± 7.40 (27)a 5.26 ± 4.28 (137)b 4.21 ± 3.01 (41)b <0.001

Offspring’s sex (n, %) 0.528

    Female 13(44.8) 78(56.1) 23(56.1)

    Male 16(55.2) 61(43.9) 18(43.9)

Birth weight (g),  ± SD (n) 3072.41 ± 441.38 (29) 3221.67 ± 485.03 (138) 3237.07 ± 421.31 (41) 0.261

DM group 

Perception of Care,  ± SD (n) 24.40 ± 8.38 (5) 20.66 ± 9.31 (27) 27.17 ± 9.35 (7) 0.233

Maternal Protection,  ± SD (n) 16.40 ± 8.79 (5) 19.74 ± 7.36 (27) 14.71 ± 8.53 (7) 0.268

EPDS,  ± SD (n) 10.50 ± 11.7 (4)a 5.33 ± 4.34 (27)ab 2.42 ± 1.61 (7)b 0.055

Offspring’s sex (n, %) 0.294

    Female 1(20.0) 12(44.4) 5(71.4)

    Male 4(80.0) 15(55.6) 2(28.6)

Birth weight (g)  ± SD (n) 3255.00 ± 415.04 (5) 3485.74 ± 443.20 (27) 3276.59 ± 345.41 (7) 0.345

Smoking group

Perception of Care,  ± SD (n) 28.55 ± 5.57 (9) 23.26 ± 8.30 (34) 28.75 ± 6.47 (8) 0.071

Maternal Protection,  ± SD (n) 19.88 ± 7.67 (9) 18.85 ± 8.23 (35) 16.00 ± 7.25 (8) 0.577

EPDS  ± SD (n) 5.75 ± 5.59 (8) 6.68 ± 4.6 (35) 3.75 ± 3.80 (8) 0.277

Offspring’s sex (n, %) 0.021

    Female 4(44.4)ab 24(64.9)a 1(12.5)b

    Male 5(55.6) 13(35.1) 7(87.5)

Birth weight (g)  ± SD (n) 2918.33 ± 323.28 (9) 3121.94 ± 436.74 (36) 3111.25 ± 380.37 (8) 0.416

SGA group 

Perception of Care,  ± SD (n) 21.25 ± 9.32 (4) 24.00 ± 6.70 (12) 31.75 ± 1.50 (4) 0.089

Maternal Protection,  ± SD (n) 25.75 ± 3.09 (4)a 19.08 ± 8.17 (12)ab 10.75 ± 5.85 (4)b 0.028

EPDS,  ± SD (n) 10.75 ± 6.94 (4) 6.69 ± 50.1 (13) 4.75 ± 2.87 (4) 0.304

Offspring’s sex (n, %) 1.000

    Female 3(75.0) 8(61.5) 2(50.0)

    Male 1(25.0) 5(38.5) 2(50.0)

Birth weight (g),  ± SD (n) 2526.25 ± 216.00 (4) 2508.15 ± 162.99 (13) 2667.50 ± 105.63 (4) 0.262

Control group 

Perception of Care,  ± SD (n) 22.72 ± 7.96 (11)a 27.89 ± 6.12 (59)b 28.36 ± 6.08 (22)b 0.037

Maternal Protection,  ± SD (n) 19.18 ± 7.20 (11) 15.83 ± 7.18 (59) 15.86 ± 7.28 (22) 0.358

EPDS,  ± SD (n) 9.54 ± 7.36 (11)a 4.12 ± 3.45 (62)b 4.86 ± 2.98 (22)b <0.001

Offspring’s sex (n, %) 0.399

    Female 5(45.5) 34(54.8) 15(68.2)

    Male 6(54.5) 28(45.2) 7(31.8)

Birth weight (g),  ± SD (n) 3314.09 ± 396.70 (11) 3314.19 ± 419.57 (62) 3373.86 ± 407.73 (22) 0.839

One-way ANOVA with post hoc Tukey for continuous parametric variables; Kruskal-Wallis with post hoc Dunn for continuous nonparametric variables; chi-square test for 
categorical variables. DM = Diabetes Mellitus; SGA = Small for Gestational Age; SD = Standard Deviation; EPDS = Edinburgh Postnatal Depression. Different letters represent 
statistically different proportions. * p<0.05.

Table 2

group had the lowest perception of care and EPDS 
scores, when compared to breastfed group (exclusive 
or prolonged) (p=0.022 and p<0.001, respectively), 
conversely, in the non-breastfed group there were mothers 
who highest maternal protection, also when compared to 
breastfed groups (p=0.038). Considering the intrauterine 
environment groups, in the smoking group, it was observed 

more females than males in prolonged BF, when compared 
to the EBF group (p=0.021). In the SGA group, the 
non-breastfed group had significantly highest maternal 
protection scores, that compared to the EBF group 
(p=0.028). The control group found significantly lowest 
perception of care and highest EPDS scores in the non-
breastfed group when compared to BF groups (p<0.001).
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Perception of care and Maternal protection scores and breastfeeding at three months after the birth of IVAPSA cohort, Porto Alegre (2011 to 
2016).

Variables
DM group

(N=39)
Smoking group

(N=50)
SGA group

(N=20)
Control group

(N=92)
All groups

(N=201)

PBI – Care

 ± SD PBI score (n)

   Exclusive breastfeeding 27.39 ± 3.64 (7) 28.29 ± 2.80 (8) 30.72 ± 3.64 (4) 28.55 ± 1.38 (22)a 28.62 ± 1.20 (41)a

   Breastfeeding 20.65 ± 1.83 (27) 22.84 ± 1.34 (33) 23.78 ± 2.06 (12) 27.94 ± 0.84 (59)a 24.84 ± 0.67 (131)b

   No breastfeeding 23.35 ± 4.36 (5) 29.09 ± 2.56 (9) 20.64 ± 3.52 (4) 22.66 ± 0.84 (11)b 24.54 ± 1.43 (29)ab

p# 0.265 0.056 0.159 0.033 0.018

 ± SD PBI score (n)

   Exclusive breastfeeding 27.02 ± 3.65 (4) 27.38 ± 2.62 (8) 31.48 ± 3.58 (4) 28.35 ± 1.35 (22) 28.12 ± 1.50 (27)a

   Breastfeeding 20.66 ± 1.80 (27) 23.67 ± 1.29 (32) 23.98 ± 1.98 (12) 27.74 ± 0.83 (59) 24.81 ± 0.66 (130)b

   No breastfeeding 22.71 ± 4.95 (7) 28.78 ± 2.57 (8) 21.57 ± 3.58 (7) 23.57 ± 2.06 (11) 28.12 ± 1.18 (41)ab

p ## 0.299 0.150 0.146 0.141 0.052

PBI – Protection

 ± SD PBI score (n)

   Exclusive breastfeeding 15.40 ± 3.03 (7) 16.21 ± 2.93 (8) 10.70 ± 3.98 (4) 15.69 ± 1.52 (22) 15.18 ± 1.74 (7)a

   Breastfeeding 19.48 ± 1.53 (27) 19.25 ± 1.39 (34) 18.78 ± 2.16 (12) 15.69 ± 0.91 (59) 17.82 ± 0.66 (27)ab

   No breastfeeding 16.36 ± 3.64 (5) 19.99 ± 2.66 (9) 24.80 ± 3.75 (4) 19.12 ± 2.11 (11) 19.64 ± 1.40 (5)b

p# 0.423 0.594 0.061 0.323 0.042

 ± SD PBI score (n)

   Exclusive breastfeeding 14.71 ± 8.53 (7) 16.00 ± 7.25 (8) 10.75 ± 5.85 (4) 15.86 ± 7.28 (22) 15.19 ± 7.27 (27)

   Breastfeeding 19.74 ± 7.36 (27) 18.73 ± 8.32 (34) 19.08 ± 8.17 (12) 15.83 ± 7.18 (59) 17.67 ± 7.72 (132)

   No breastfeeding 16.50 ± 10.14 (4) 20.25 ± 8.11 (8) 25.75 ± 3.09 (4) 19.18 ± 7.20 (11) 20.07 ± 7.61 (41)

p## 0.096 0.177 0.558 0.764 0.070

One-way ANOVA post hoc Tukey for parametric variables; Kruskal-Wallis with post hoc Dunn. DM = Diabetes Mellitus; SGA = Small for gestational age; PBI = Parental Bon-
ding Instrument; SD = Standard Deviation. Different letters represent statistically different proportions. * p<0.05; # adjusted by childbirth weight and child’s sex; ## adjusted 
by EPDS (mean: 5.49 points).

Table 3

In the analysis adjusted by infant sex and birth weight, 
Table 3 shows the same trend confirmed in theresults of 
Table 2. In all groups, it was observed a significant role of 
perception of care and maternal protection on BF practices 
in general (p=0.018 and p=0.042, respectively). However, 
these effects were not significant after adjustment for 
the EPDS score, following the same trend as the results 
(p=0.052 and p=0.070, respectively). There were no 
differences in the adverse intrauterine environments 
(p>0.05).

Discussion

The perception of care and maternal protection showed 
an influence on BF practices three months after childbirth 
as well as maternal depressive symptoms. From these 
perceptions, it is possible to assume a transgenerational 
impact on the health and disease pattern through maternal 
behavior and the child’s health. The results also showed 
that this association can be found in all groups, regardless 
of different adverse intrauterine exposures.

A lower continued EBF practice was identified in 
this study. Evidence shows that BF initiation, exclusivity, 

duration, and cessation depend on a wide range of 
maternal, child, social, and environmental factors.3,18 
Research about the same sample indicates delayed BF 
initiation, an additive interaction between maternal pre-
pregnancy overweight/obesity and gestational diabetes 
mellitus.4

In this study, it was found that the mothers from the 
SGA group had lower age and pregestational BMI values, 
presumably to restriction mechanisms of their offspring, 
such as deficiencies in nutrients, a lack of expansion 
of plasma volume, infection, or other unidentified 
problems.19 Besides that, as expected, the SGA infants 
had significantly lower birth weights, smaller lengths, and 
lower cephalic perimeters than other groups. In addition 
to these characteristics at birth, previous publications 
of this same research group found different patterns of 
hormone concentrations in breast milk from mothers 
of SGA newborns, which may be involved in the rapid 
weight gain of these newborns in the first month of life.20 

And also found that SGA newborns had a greater impact 
on the growth trajectory in the first six months of life.21 

Likewise, it was found that the mothers from the smoking 
group had a lower number of prenatal consultations, more 
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women with no partner or separated, and more women 
with undesired pregnancy, demonstrating an environment 
of social vulnerability. Regarding the PBI scores, it was 
observed that the control group presented higher scores 
in perception of care when compared to the DM group. 
A cross-sectional study conducted with 71 mother-infant 
pairs found that maternal depressive symptoms (measured 
by EPDS) and perception of quality of paternal care 
(measured by PBI) explained that type of symptom in 
infants. Thus,good mothering perception can allow the 
formation of a quality bond between mother and infant,22 
which may then have a positive impact on the management 
of maternal diseases.

As previously reviewed in the literature, this was the 
first study to assess the relationship between perception 
of care and maternal protection on EBF practices at three 
months postpartum, allowing us to suppose a possible 
influence of these factors on infant feeding. The mothers 
who were non-breastfed group until the third month after 
childbirth had the lowest perception of care, highest EPDS 
scores, and highest maternal protection when compared to 
breastfed groups. Data collected from a cohort of 1,226 
women who initiated EBF found that lower scores on the 
postpartum depression risk (measured by EPDS) were 
significantly associated with EBF practices, lasting 4 
months or longer, with greater depression and depressive 
symptoms reducing both exclusive and non-EBF.18With 
the increase in the levels of anxiety and depression in the 
current times,aggravated by the COVID-19 pandemic,10 
it is important to observe the reflex that it can have on 
the levels of breastfeeding. There is a wealth of evidence 
showing the significant influence of individual parenting 
experiences on behavior.8 Also, there is evidence that 
some characteristics of maternal care can be transmitted 
persistently across generations23 and influence offspring 
outcomes.24 Likewise, it is well known that psychological 
factors can influence the maternal decision to breastfeed 
and continue BF,25 while attitudes toward BF and 
postpartum depression can be associated with EBF 
practices.18 The results of the present study added a new 
perspective to this issue by showing that perception on  
maternal behavior (care and protection) can be influenced 
by the previous generation in such a way as to modify 
BF practices.

Evidence showed that maternal depression can 
interact with perception of care in a complex manner to 
influence EBF practices in a transgenerational model, 
considering that inadequate maternal bonding is positively 
correlated with depressive symptoms.25 Therefore, the 
style of parental care perceived during childhood can have 
an impact on offspring in the next generation, reflecting 
on the children’s8 behavioral outcomes and chronic illness 
in adulthood.26

Among mothers in the SGA group, those who did 
not breastfeed displayed lower care scores and higher 
EPDS scores in the third month postpartum. Poor care 
and overprotection during childhood and adolescence are 
associated with unfavorable outcomes in adulthood.26 A 
nested cross-sectional study within a Canadian prenatal 
cohort found that children born SGA whose mothers 
reported low maternal care during their childhood showed 
scored lower scores in care  set-shifting trait and attention 
construct at 18 months of age suggesting a complex 
transgenerational transmission.8 A cohort study suggests 
that parental care promoted mental health in adults Born 
with normal weight and did not have the same protective 
effect in extremely low birth weight survivors.27

Regarding thequality of parental emotional care, a 
study suggests that higher maternal care (measured by 
PBI), represents a lower maternal depressive symptom 
rate, reducing the prevalence of maternal smoking and 
decreasing the risk of some diseases in adulthood.28 Other 
studies also reported that higher maternal care results 
in less difficulty identifying and describing feelings29 

(measured by PBI),while greater perception on protection 
resulting in higher dependency and dysfunctional attitudes 
and a higher prevalence of chronic pain30 (measured by 
general psychopathology tests).

Strengths of this study include its being the first to 
assess potential relationships between the perception 
of care and maternal protection of BF practices, 
characterizing these relationships as transgenerational 
behavior. Furthermore, all instruments used in the study 
have been validated for Brazilian Portuguese and have a 
history of use in several countries and cultures without 
significant changes in the measured construct, as well 
as good psychometric properties and stability over the 
years. In terms of outcome measurement by the PBI 
questionnaire, there was a wide range of results for 
perceived protection and care scores, depending mainly 
on the participants’ age, sex, and social backgrounds. In 
this sense, all the participants in this study presented the 
same social characteristics, avoiding possible bias.

This study is limited by its sample size because 
some mothers were lost to follow-up at three months 
postpartum and could not be included in the final analysis. 
The sample size may have influenced the analysis of 
adverse intrauterine environments when comparing to 
the perception of care and maternal protection scores. 
Thus, upon filling in the PBI, we had the mothers’ report 
regarding the perception of care of their mothers, although 
we were not able to obtain information reported from the 
grandparents themselves.

This research showed a possible transgenerational 
impact of the perception of care and maternal protection 
on BF practices at the third month of life, operating 
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in a complex model with mental disorders along with 
postpartum maternal depressive symptoms. These results 
can lead to new insight into the prevention of weaning 
and be used to propose new interventions in terms of 
counseling and behavioral recommendations during 
antenatal care.
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