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Abstract

Introduction: Post partum depresion (DPP) is the most frequent psquiatric disorder in pregnant 
woman and it may affect the neurodevelopment of their offspring. Our goal was to analyze the as-
sociation between maternal depressive symptoms at 6 months after birth and child’s neurodevelo-
pmental disorders at 18 months-old, in a homogeneous population characterized by low socioeco-
nomic and cultural level. Patients and Methods: A prospective cohort study was conducted. There 
were included 127 healthy postpartum women and their infants. A structured interview was perfor-
med, which included patronymic data and family perception before discharge. Binomial monitoring 
took place at 6 months postpartum, when was applied the Beck test for depression and anxiety to 
mothers; children´s neurodevelopment at 18 month-old was evaluated by Lezine Revised Brunet-
test. Results: The sample consisted of 125 women and their children. The mean age was 24.5 year old 
(SD 6.02); 30.6 % had completed less than 6 years of formal education. The incidence of moderate to 
severe postpartum depression at 6 months after birth was 20%. The overall development score mean 
was 73.52 (SD 8.06) in the depression population and 76.97 (SD 8.07) in the population without de-
pression (p = 0.04). The development coefficient was 69.08 (SD: 10.35) in the depression population 
and 74.11 (SD 0.67) in the population without depression (p = 0.01). Conclusions: The incidence of 
moderate to severe DPP was 20%. Persistent DPP in a vulnerable socio-economic context has impact 
on child development.
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Introduction

Postpartum depression (PPD) is the most com-
mon maternal psychiatric disorder that can determi-
ne negative effects on the mother-child bond and on 
child development, with a prevalence of 15-20%. It is 
estimated that 2020 will be the second most common 
public health problem1-5.

Between 30 and 50% of women with PPD persist 
with major depression beyond the year of delivery, 
coinciding with the critical period of greatest vulnera-
bility of the child’s neurodevelopment6. Research on 
PPDs suggests a negative impact on child development 
especially if it is severe, protracted and affects vulnera-
ble populations7-13. The most affected areas are social 
skills and language.

Hammen postulates that depression generates in-
terpersonal stress, ie interpersonal conflicts and low 
level of social support, which maintain and increa-
se depression, affecting the future well-being of the 
child14,15.

Although it is suggested that the correction of ad-
verse environmental factors may mitigate the negative 
effects, long-term follow-up studies show that neu-
robehavioral involvement persists in adolescence and 
adulthood2,7-9,16-20.

The present study analyzes the effects of depressive 
symptoms on child development in a homogeneous 
population characterized by a low socioeconomic and 
educational level with the objective of analyzing the re-
lationship between maternal depressive symptoms at 
6 months postpartum and neurodevelopmental disor-
ders at the 18 months.

Patients and Method

Design
A prospective cohort study at the Pereira Rossell 

Hospital Center, Montevideo, Uruguay, from Nov-
ember 2010 to May 2012. The sample size calculated 
for an alpha error of 5% and a beta error of 10% was 
132 fresh Born (102 unexposed and 30 exposed) who 
would be followed up at 18 months. Exclusion criteria 
were newborns with major congenital malformations, 
asphytic, with Apgar less than 7 to the first and fifth 
minutes of life, congenital infection, meningitis or 
with levels of bilirubin with indication of photothera-
py. Children of mothers with psychiatric conditions, 
HIV positive, multiple pregnancies and those who did 
not accept informed consent were excluded.

Method
After informed consent was obtained, a struc-

tured interview was given to the puerperal women. 

The interview was the first data collection instru-
ment that was performed during hospitalization and 
included patronymic data, marital status, educatio-
nal level, family income, characteristics of the family 
nucleus, occupation of the mother and the head of 
the family.

The instrument used to identify alcohol and co-
caine use during pregnancy was the meconium sam-
ple of the newborn whose analysis was performed ba-
sed on the methodology previously published by the 
authors21.

At 6 months after childbirth, the child was moni-
tored; the questionnaire was questioned about the per-
sistence of exclusive or complementary breastfeeding, 
and the evaluation of the level of depression and ma-
ternal anxiety using the Beck scale as the assessment 
tool. This scale has similar reliability to the

Edinburgh and was applied by psychologists with 
clinical assessment of maternal health, taking as cut li-
mit a value equal to or greater than 21 points22.

The detected cases of depression or maternal anxie-
ty were referred to mental health centers for assistance.

At 18 months of age, the developmental evaluation 
was performed using a revised Brunet-Lézine test as 
the evaluation instrument. There is no gold standard 
to evaluate development, Bayley test and Batelle have 
not been validated in Uruguay.

Brunet-Lézine scale is a French adaptation of the 
Gesell scales, validated in a sample of 1,032 children, 
with high test-retest reliability and internal reliability23.

If the women did not attend the evaluation, they 
were located and offered to transfer them for evalua-
tion (20% of the sample).

Statistical analysis
Initially, univariate analyzes were performed for 

all dependent and independent variables. Becau-
se the Beck scale did not have a normal distribution 
pattern, quartile distributions were evaluated. The 
fourth quartile coincided with the established cut of 
21 points to define depression and moderate to severe 
anxiety. Subsequently, bivariate analyzes were perfor-
med between the independent and dependent varia-
bles. Demographic characteristics as well as determi-
ning factors were compared between both groups. For 
the Brunet Lezine test we proceeded to categorize the 
population in global coefficient deficit if it was below 
the 50th percentile of the sample in order to perform 
bivariate analysis and logistic regression to adjust for 
the different variables.

This work complied with the requirements on in-
formed consent and was approved by the ethics com-
mittee of the Faculty of Medicine of the University of 
the Republic of Uruguay.
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Table 2. Beck scale and child’s development relationship (Brunet Lézine)

Variable Beck > = 21
Mean (SD)

Beck < 21
Mean (SD)

p

Psychomotor development Coefficient 78.68 (10.93)
IC 95% 74.16-83.19

80.04 (9.56)
IC 95% 78.14-81.93

0.53

Language development Coefficient 69.08 (10.35)
IC 95% 64.80-73.35

74.11 (DE 0.67)
IC 95% 71.99-76.22

0.01

Social development Coefficient 72.08 (10.85)
IC 95% 68.31-77.28

76.53 (9.32)
IC 95% 74.67-78.38

0.04

Global development Coefficient 73.52 (8.06)
IC 95% (70.19-76.84)

76.97 (8.07)
IC 95% (75.36-78.57)

0.02

Results

The final sample consisted of 127 women with their 
children. Of the births in the study period, two fami-
lies did not agree to participate, one woman was not 
included due to HIV infection, eight infants younger 
than 35 weeks were excluded, a twin child was exclu-
ded. 127 children were evaluated for development. A 
depression and anxiety evaluation was performed on 
125 mothers, two women did not answer the Beck test 
questions (table 1).

The socio-demographic characteristics of the po-
pulation are presented in table I. No demographic, so-
cioeconomic and educational differences were obser-
ved among women with a scale of less than 21 and tho-
se with a score of 21 or higher in the Beck assessment at 

6 months (table 1). Moderate to severe PPD was found 
in 25 women at 6 months (20%) and anxiety symptoms 
in 18 women (14.4%). There was no difference in ove-
rall development coefficient in reference to breastfee-
ding feeding for more than 6 months (76.80, ED 8.56, 
95% CI: 75.13-78.48) and lactation less than 6 months 
(75 , 44, DE 7.52, 95% CI: 72.29-78.58), p = 0.72.

The relationship between PPD and child develop-
ment is presented in table 2. In this regard, it is empha-
sized that the mean coefficient of language develop-
ment in the population with PPD was 69.08 and 74.11 
without PPD (p = 0.01). The mean of social develop-
ment was 72.08 in the population with PPD and 76.53 
without PPD (p = 0.04). The mean overall develop-
ment in the population with PPD was 73.52 and 76.97 
without PPD (p = 0.02).

Table 1. Socio-demographic characteristics of women and newborns

Variable Population total

n = 127*

Mean (SD)
Beck Depression > = 21

n = 25

Mean (SD)
Beck Depression < 21

n = 100

p

Maternal age mean (SD) 24.5 (6.02) 24.4 (5.7) 24.8 (5.7) 0.18

Race – n (%) white 88 (70.4) 16 (64) 72 (72)

0.25Mixed 27 (21.6) 5 (20) 22 (22)
Black 10 (8.0) 4 (16) 6 (6)

Civil Status – n (%) Married 10 (8) 2 (8) 8 (8)

0.23
Concubine 78 (62.4) 16 (62) 62 (64)
Divorced 1 (0.80) 1 (4) 0 (0)
Single 36 (28.8) 6 (24) 30 (30)

Does not live with his partner – n (%) 27(21.6) 5 (27.8) 22 (20.6) 0.82

Education – n (%) < = 6 years 38 (30.0 ) 9 (36) 29 (29)

0.507-12 years 79 (63.2) 16 (64) 63 (63)
>12 years 8 (6.4) 0 (0) 8 (8)

Caesarean section – n (%) 40 (32) 9 (36) 31 (31) 0.63

Male sex – n (%) 62 (49.6) 11 (44) 51 (51) 0.53

newborn’s weight (grams)   Mean (SD) 3.289 (489) 3.262 (446) 3.295 (501) 0.76

Cranial circumference (cm)   Mean (SD) 33.9 (1.56) 34.3 (1.9) 33.7 (1.5) 0.11

Breastfeeding (Yes) – n (%) 101 (79.5) 21 (84) 80 (80) 0.49

*loss of 2 data, two women did not respond to Beck test.
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Statistical analysis with logistic regression of multi-
ple environmental variables and the coefficient of de-
velopment by Brunet-Lézine is expressed in table 3. It 
highlights the effects of PPD expressed in Odds Ratio 
for outcome: Overall Development Coefficient Deficit 
was 3.14 (95% CI: 1.07-9.17), p = 0.03.

Discussion

The observed incidence of PPD of 20% is in the 
upper limits of international figures, explained by the 
high socioeconomic vulnerability of the population 
where the reported prevalence is higher2. In Chile, the 
DPP observed in the last years was 14% of the mothers 
attended in the first level of care24.

Due to the controversies in the various studies on 
PPD and its effects on child neurodevelopment ex-
plained by the most involved confounding variables, a 
prospective study was designed that included a homo-
geneous and uniform sample of mothers with persis-
tent symptoms after 6 months, Of social vulnerability, 
without comorbid pathology, with healthy children, 
where the variable with the greatest difference was 
PPD.

The relationship between breastfeeding and neu-
rodevelopment is controversial because of the many 
confounding variables. In the study population, there 
were no significant differences between the persistence 
of breastfeeding at 6 months and development at 18 
months, the positive association is especially described 
at high socioeconomic levels.

Although we observed lower development ratios in 
all the analyzed population, the difference was statisti-
cally significant in global, social and language develop-
ment without compromising motor and coordination 

areas in children of mothers with PPD. Language was 
the most clinically compromised area, located in a de-
lay zone, with more than 2 SD below the mean, which 
in the Brunet-Lézine scale ranks at 100 for all areas.

The results obtained are similar to those reported 
by other authors in similar contexts, showing that per-
sistent PPD in a vulnerable population is a factor that

Has a negative influence on early childhood develop-
ment, especially in social and language areas2,7,10,18-20,28-32.

When performing multivariate analysis, conside-
ring the different variables with statistically significant 
results in the univariate analysis; PPD remains a signi-
ficant predictor of child development outcomes at 18 
months, with particular social areas being compromi-
sed, an element that is a clear indicator of future risk of 
behavioral and emotional disturbances10,18.

These are in line with those reported by Podestá et 
al. In Chile, who found that once corrected for other 
variables that affect child development, PPD manifests 
itself as a very important risk factor33.

There are reports of discordant results that refu-
te the negative effects of PPD on child development, 
but unlike the present study; Were performed in non-
deficit socioeconomic settings and PPD measured 
before 6 months17,34. On the contrary, more recent 
publications show a clear association between PPD 
and adverse neuropsychological development, with a 
greater impact but not exclusive to the vulnerable po-
pulation5-7,12,13,30. Although the long-term commitment 
on the socio-cognitive development of the child or its 
potential reversibility is not fully clarified, it is sugges-
ted that contextual factors may attenuate or deepen 
these alterations16,33,34. Jensen in nearly 7,000 mother/
child binomials with evaluation at 8 years shows a clear 
negative impact of pre and postpartum depression on 

Table 3. Multivariate analysis of environmental factors and their relationship with Neurodevelopment assessed by 
Brunet Lézine test at 18 months

Variable Odds Ratio for the Result: Global  
Development Coefficient Deficit *

Standar  
derivation

IC 95% p

Depression 3,14 1,71 1,07-9,17 0,03

Caffeine > 300 mg/day 1,31 0,57 0,53-2,54 0,53

Mother educational level** 1,00 0,34 0,94-1,07 0,84

Alcohol + in meconium*** 1,21 0,44 0,99-100 0,63

BMI**** 0,96 0,04 0,89-1,04 0,2

Family income 0,90 0,63 0,22-3,56 0,88

Family dysfunction 0,96 0,69 0,16-2,35 0,23

Cocaine + in meconium 0,34 0,26 0,07-1,41 0,17

*Global Development Deficit defined as a global Brunet-Lézine coefficient lower than 50th percentile. **More or less than 6 years 
of study. ***FAEEs: meconium fatty acids ethyl esters > 0.1 nmol/g. ****BMI: Mother body mass index.
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child cognitive development, increased by contextual 
risks30.

The key question of what does a depressed mother 
have for her children to have an abnormal develop-
ment?; They are the biological mechanisms of inhe-
ritance and neuroregulation, the interpersonal pro-
cesses, the contextual factors or the sum of them34. 
To discern whether the negative repercussion on the 
neurodevelopment of the maternal depression and the 
unfavorable environmental contextual risks are additi-
ve or independent is not simple, Postulates that there is 
interrelation of contextual risks, depression and inter-
personal stress30. The time of evolution and intensity of 
maternal depression associated with unfavorable envi-
ronmental factors would have a greater impact on the 
socio-emotional imbalance of the child35. The adverse 
intrauterine environment could alter the Hypothala-
mic-Hypophyseal-Adrenal axis mediating the stress 
response, determining greater exposure to intrauterine 
cortisol and an inadequate response to environmental 
stress after birth, altering children’s behavior36. The 
chronic depression maintained before and postnatal, 
that affects this population, has greater negative con-
sequences. Unsafe attachment, neglect, and inappro-
priate parenting styles have been associated with37-39 
elevated cortisol reactivity.

In order to recognize prepartum postpartum de-
pression early and avoid its deleterious effects with its 
timely treatment, a simple screening tool can be imple-
mented, which can be performed in a few minutes40.

Conclusions

A moderate to severe incidence of PPD of 20% was 

observed. Persistent PPD in a context of socio-econo-
mic vulnerability has a clear impact on child develop-
ment at 18 months. The main areas affected are lan-
guage development and social skills.
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