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Abstract
Objective: To investigate the effect of maternal depressive symptom trajectories,
from 3months to 11 years postpartum, on the offspring’s body composition at
11 years of age.
Design: Data from the Pelotas 2004 Birth Cohort, from the perinatal interview and
from the 3-, 12-, 24- and 48-month and 6- and 11-year follow-ups.
Setting: Community-based sample from the city of Pelotas, located in southern
Brazil with approximately 350 000 inhabitants. The maternal depression symptom
trajectories were identified through a semi-parametric group-based modelling
approach, using the Edinburgh Postnatal Depression Scale (EPDS), with data from
3months to 11 years postpartum.
Participants: A total of 3467 (81·9 % of the total cohort).
Results: Five trajectory groups of EPDS scores were identified (‘Low’, ‘Moderate
low’, ‘Increasing’, ‘Decreasing’ and ‘Chronic high’). A total of 170 women
(4·9 %) from the sample belonged to the ‘Chronic high’ group, having scored
≥13 EPDS points at every follow-up. Mean BMI in the ‘Low’ trajectory group
was 0·77 (z-score 1·4), compared with 0·56 (z-score 1·4) in the ‘Chronic high’
group. Children from mothers in the ‘Chronic high’ group had lower fat mass
(FM) (–1·34 ± 0·64 kg), FM% (–2·02 ± 0·85 percentage points) and FM index
(–0·57 ± 0·27 kg/m2), compared with children from mothers in the ‘Low’ trajectory
group. Adjusted analyses showed that sustained or transitory maternal depressive
symptoms during childhood had no effect on the offspring’s body composition
indices at 11 years of age.
Conclusion: Children raised by chronically depressed mothers have body
composition indices at 11 years of age that are similar to those of children whose
mothers have never been depressed.
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Pregnancy and labour are stressful life events that may
trigger depressive symptoms among women in the post-
natal period(1). The worldwide prevalence of postpartum
depression ranges from 3 to 38 %(2,3), depending on the
country and region and on the diagnostic criteria that are
chosen. There are higher prevalences among women with
a previous history of mental health issues, those who are
younger at delivery and those with lower socio-economic
status, lower educational attainment and lack of social
support during the pregnancy(3,4).

Untreatedmaternal depression can lead to consequences
for women and their offspring’s health. In mothers,

postpartum depression has been correlated with the devel-
opment of depressive disorders later in life(5). In the family
environment, maternal depression may have a negative
impact on the marital relationship, thus increasing family
conflict(6). Maternal depressive symptoms such as sadness,
increased hostility, negative interactions, less responsive-
ness and communication(7,8) have negative consequences
for mother–child interactions. The lack of proper child
stimulation and the mother’s reduced ability as a caregiver
(which can impair the duration of breast-feeding and
the child’s sleep routine, health care, diet quality, screen-
viewing time and physical activity) can negatively affect
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the offspring’s proper development and growth(9–12).
Previous reviews of the literature on this matter have not
been able to reach any conclusions regarding data on the
growth and body composition of the offspring of mothers
with depressive symptoms(13–15). Weight- and height-
deficient growth have been observed over the first year of
life among the children of depressed mothers, while linear
growth is possibly impaired for up to 5 years after birth(13).
Moreover, chronic, but not episodic maternal depression
may increase the risk that the offspring might be overweight
or obese during childhood(14).

Although there is evidence that the severity, timing
and persistence of maternal depression are related to a
variety of adverse child socio-emotional and behavioural
outcomes(16–26), studies exploring the effect of maternal
depression on child growth and body composition are
scarce in the literature. In this light, the aim of the current
study was to investigate the effect of maternal depressive
symptom trajectories, from 3months to 11 years postpar-
tum, on the offspring’s body composition at 11 years of age.

Methods

Pelotas is a city with approximately 350 000 inhabitants
located in southern Brazil. In the year 2004, all infants born
alive between 1 January and 31 December, in any of the
city’s five maternity hospitals, to mothers who lived within
the urban area of Pelotas or in the Jardim America district
(which currently belongs to the neighbouring municipality
of Capão do Leão), were deemed eligible for the study.

A total of 4231 newborns (representing 99·2 % of all
births in the city that year) were included in the cohort.
Standardised interviews were conducted with the mothers
during their stay at the hospital of delivery (perinatal study),
to seek data on their socio-economic, demographic and
behavioural characteristics and their use of antenatal care.
The newborns were examined (weighed and measured)
by the study team under the supervision of a paediatrician
in the maternity hospitals, within the first 24 h after birth.
Home visits were carried out when the newborns were
at the ages of 3, 12, 24 and 48 months. When these children
reached 6 and 11 years of age, they were interviewed
together with their mothers at the study clinic. The
follow-up rates ranged from 87 to 96 %. A detailed descrip-
tion of the methodology is given elsewhere(27,28). For the
current study, all cohort participants with valid data from
at least three time points maternal depression evaluations
were included in the analyses.

Maternal depression
Maternal depressive symptoms were assessed using the
Edinburgh Postnatal Depression Scale (EPDS)(29). EPDS is
an instrument based on a questionnaire that expresses
the intensity of depressive symptoms over the preceding
7 d. The scale includes ten items; each item has four

possible responses scored from 0 to 3, with aminimum total
score of 0 and a maximum of 30. The Brazilian version of
EPDS had previously been validated for evaluating depres-
sive symptoms in adults(30,31), with a cut-off point of ≥13. It
showed sensitivity of 59·6 % (49·5–69·1 %) and specificity
of 88·3 % (83·9–91·9 %) for identifying individuals who
were at increased risk of depression in this population.
At the 3-month follow-up, the EPDS was administered
only to a subsample of 965mothers, due to logistic arrange-
ments (comprising all mothers whose infants were born
between 1 October and 31 December 2004). However,
at the 12-, 24- and 48-month and the 6- and 11-year
follow-ups, the EPDS was applied to the whole cohort.

Offspring body composition
At the 11-year follow-up, body composition was assessed
through anthropometric measurements and by means of
air-displacement plethysmography (BOD POD®). The
BOD POD is composed of a scale and a chamber. The
participants’ weight is assessed, and they are placed inside
the chamber wearing tight clothes, a swimming cap and no
metal accessories (bracelets or rings). Using an air-
displacement system, the body volume is estimated using
the relationship between pressure and volume inside the
equipment. Body density is later estimated through body
volume and body mass assessments, thus enabling estima-
tion of fat and fat-free mass percentages(32).

The children’s weight was measured using an electronic
high-precision scale with 0·01 kg resolution that was con-
nected to the BOD POD® (model BWB-627-A; Tanita), in
the study clinic. The Harpenden stadiometer with 1 cm
precision was used for height measurements. The BMI
was calculated as body weight (kg) divided by height in
metres squared (m2) and was then standardised into
z-scores according to the child’s age and sex. After the body
density had been obtained through the BOD POD®, the
body fat mass (FM) (kg) and fat-free mass (FFM) (kg) were
determined, which enabled estimation of the fat mass
percentage (FM%) and fat-free mass percentage (FFM%).
The fat mass index (FMI in kg/m2) and the fat-free mass
index (FFMI in kg/m2) were estimated through the general
population equation(33).

Covariables
Information on the mother’s and the child’s characteristics,
recorded during the perinatal interview, was included in
the analyses as possible confounding factors. The mother’s
characteristics comprised the following: age (years), self-
reported skin colour (white or black/brown/other), family
monthly income (in Brazilian currency – real), schooling
(years), marital status (married/living with a partner or
single/divorced/widowed), parity, defined as the number
of viable prior gestations (1 or ≥2 children), smoking
(at least one cigarette a day during any pregnancy trimester),
alcohol consumption (any amounts of alcohol consumed
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during pregnancy), pre-gestational BMI and self-reported
gestational weight gain (kg).

The child’s characteristics included the following: sex
(male or female), gestational age (GA), birth weight and
exclusive breast-feeding at 3 months of age. GA was
estimated by means of the algorithm proposed by the
National Center for Health Statistics(34), which is based
on the first day of the last menstrual period, whenever this
is consistent with birth weight, length and head circumfer-
ence, as described in the normal curves for these parame-
ters for each week of GA. If the last menstrual period-based
GA was unknown or inconsistent, the clinical maturity
estimate based on the Dubowitz method(35), which was
performed on all newborns, was used. Preterm births were
defined as <37 gestational weeks. Birth weight was deter-
mined using the hospital scales, with 10-g precision, which
were regularly calibrated by the researchers. Birth weight
was measured by the nursing professionals overseeing
delivery. Newborns were classified as small for GA, when
the birth weight according to GA was <10th percentile;
appropriate for GA, if it was between the 10th and 90th
percentiles; or large for GA, if the birth weight adjusted
for GA was >90th percentile(36). Exclusive breast-feeding
at 3 months was assessed through a dietary recall question-
naire that asked for information on breast-feeding and age
of introduction of liquids and solid and semi-solid foods.
Based on this information, the presence of exclusive
breast-feeding (yes or no) was determined in accordance
with the WHO definition, that is, no food or drink other
than breast milk (not even water) administered to the child,
with the exception of medications and vitamins(37).

Data analyses
The characteristics of the participants, both those who
were and thosewhowere not included in the data analyses,
were described according to the potential confounding
variables. Maternal depression trajectories were identified
through the Nagin & Tremblay(38,39) semi-parametric group-
based modelling approach, using data on depressive
symptoms covering the period from 3 months to 11 years
postpartum, based on EPDS scores at each follow-up.

Group-based trajectory modelling identifies groups of
individuals who follow similar developmental trajectories,
using a finite mixturemodelling approach. The relationship
between an attribute and age or time is modelled through a
polynomial function(38–40).

Trajectories were created from continuous EPDS
scores, from at least three time points, using a censored
normal model (cnorm) to fit the data and the Stata pro-
cedure ‘traj’. The proportion of the women with complete
EPDS information from at least three time points was
81·9 % (3467). Individuals with missing information were
not excluded from the model, given the ability of group-
based trajectory modelling to handle missing data using

maximum likelihood estimation(39). The number and
shape of the trajectories were selected based on the best
fit of the model estimated through the maximum Bayesian
information criteria and the interpretability of the obtained
trajectories. The trajectories thus selected were confirmed
using the posterior probability score, which assesses the
subject’s likelihood of belonging to a given trajectory
group. This likelihood needed to be higher than 70 %
for all groups(39) (see online supplementary material,
Supplementary Table S1).

Maternaldepressive symptom trajectoriesweredescribed
according to thepotentialconfoundingfactors,usingANOVA
(continuous variables) and χ2 tests (categorical variables).
Linear regression was used to estimate the associations
between the child’s body composition measurements
(BMI z-score, FM, FFM, FM%, FFM%, FMI and FFMI) and
the covariables. Themeans and SD relating to the association
between the trajectory of depression and the offspring’s
body composition measurements were calculated through
variance analysis. All body composition parameters were
included in the analyses as continuous variables.

Multivariable linear regression was used to investigate
the association between maternal depression trajectories
and the offspring’s body composition at 11 years (model 1).
This was then firstly adjusted for maternal characteristics,
that is, maternal age, skin colour, family income, schooling,
marital status, parity, smoking and alcohol consumption
during pregnancy, pre-gestational BMI and gestational
weight gain (model 2), and secondly, for the mother’s
and child’s characteristics, that is, model 2þ sex, GA,
nutritional status at birth and exclusive breast-feeding at
3 months (model 3). A backward selection strategy was
used, and variables at the 0·20 significance level were
entered into each model. All analyses were performed
using the Stata software, version 15.0 (StataCorp LP).

Results

A total of 3467 cohort participants were included in the
current study. Themothers included in the current analyses
had higher education levels (8·2 ± 3·4 v. 7·7 ± 3·7 years),
were more likely to be married (84·5 % v. 79·5 %) and less
likely to have smoked during pregnancy (26·7 % v. 30·9 %).
The children included in the current study were less likely
to be preterm (13·6 %) and more likely to have exclusively
received breast milk at 3 months of age (27·3 % v. 22·7 %).
The mothers who were included and those who were not
included in the current analysis were of similar age, skin
colour, monthly family income, parity, alcohol consump-
tion during pregnancy and pre-gestational BMI. Therewere
no differences regarding sex or nutritional status at birth
between the children who were included and those who
were not included (Table 1).
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Maternal depression trajectories
Five trajectory groups were identified (Fig. 1). Group 1
(‘Low’), with 1175 mothers (33·9 %) who scored 5 points
or less in the EPDS throughout all evaluations; Group 2
(‘Moderate low’) comprising 1411 mothers (40·7 %) with
EPDS scores lower than 10 points throughout the whole
period; Group 3 (‘Increasing’) with 11·5 % of the mothers
(n 399), included those with depressive symptoms that
increased over time (mothers who scored <10 points until
about 4 years into the postpartum period and thereafter
presented increasing scores until reaching about 15 points
at 11 years after childbirth); Group 4 (‘Decreasing’), with
9·0 % of the women (n 312), presenting the opposite
pattern (scoring between 10 and 15 points over the first

4 years and with constantly decreasing EPDS scores
after that time); and Group 5 (‘Chronic high’) brought
together 170 women (4·9 %) who scored over 13 points
on the EPDS scale at every follow-up. For all groups, the
average posterior probability was above 0·7, as recom-
mended (0·85, 0·81, 0·79, 0·80 and 0·88, for groups 1–5,
respectively).

Maternal age was similar in all trajectory groups
(Table 2). The mothers in the ‘Low’ depressive symptom
group had higher family income and more years of formal
education and were more likely to be white and to be
married or living with a partner. Women in the ‘Chronic
high’ group were more likely to have two or more children
and to have smoked and consumed alcoholic beverages
during pregnancy and had higher pre-gestational BMI.
The children of mothers in the ‘Chronic high’ group were
also less often exclusively breastfed at 3 months of age.
The offspring of mothers in the ‘Increasing’ group were
more often born preterm (17·8 %; Table 2).

Maternal depression trajectories and offspring
body composition
There were no differences in any of the offspring body
composition indices according to maternal depression
trajectories (Table 3). However, BMI (z-score), FM (kg),
FM (%) and FMI (kg/m2) were slightly higher among the
children from mothers in the ‘Low’ and ‘Moderate low’

depression trajectories, whereas FFM% was slightly higher
among the children from mothers with ‘Increasing’ and
‘Chronic High’ trajectories (Table 3).

Table 1 Sample characteristics comparing cohort participants included and not included in the analyses*

Variables

Included (n 3467) Not included (n 764)

P†Mean % SD Mean % SD

Maternal characteristics
Age (years) 26·2 6·8 25·4 6·6 0·225‡
Skin colour (black/other) 27·1 26·3 0·650
Family income (Reais) 799·4 1111·3 820·1 1143·4 0·181‡
Schooling (years) 8·2 3·4 7·7 3·7 0·001‡
Marital status (married/living with partner) 84·5 79·5 0·001‡
Parity ≥ 2 60·7 60·2 0·800
Smoking during pregnancy 26·7 30·9 0·019
Alcohol during pregnancy 3·2 3·7 0·543
Pre-gestational BMI 23·7 4·4 23·1 4·3 0·356‡
Gestational weight gain (kg) 12·5 6;1 12·2 6·7 0·001‡

Child characteristics
Sex (male) 51·6 53·4 0·359
Pre-term (<37 gestational weeks) 13·6 18·7 <0·001
Nutritional status at birth 0·117
AGA (≥10th to ≤90th percentile) 76·3 77·4
SGA (<10th percentile) 14·6 15·9
LGA (>90th percentile) 9·0 6·8

Exclusive breast-feeding at 3months 27·3 22·7 0·015

AGA, appropriate for gestational age; SGA, small for gestational age; LGA, large for gestational age.
*Pelotas 2004 Birth Cohort.
†χ2 test.
‡ANOVA test.

Fig. 1 Maternal depression trajectories. , ‘low’
33·9%; , ‘moderate low’ 40·7%; ,
‘increasing’ 11·5%; , ‘decreasing’ 9·0%;

, ‘chronic high’ 4·9%. EPDS, Edinburgh Postnatal
Depression Scale
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Table 2. Maternal and child characteristics according to maternal depression trajectories

Variables

Low (n 1175) Moderate low (n 1411) Increasing (n 399) Decreasing (n 312) Chronic high (n 170)

Mean % SD Mean % SD Mean % SD Mean % SD Mean % SD P*

Maternal characteristics
Age (years) 27·1 6·7 25·8 6·8 25·6 6·8 25·0 6·9 27·1 7·0 0·949†
Skin colour (black/other) 23·6 26·4 36·0 30·4 30·3 <0·001
Family income (Reais) 1000·4 1271·0 784·1 994·4 621·8 1241·6 533·2 777·5 479·4 489·6 <0·001†
Schooling (years) 9·0 3·5 8·3 3·3 7·0 3·1 7·1 2·9 6·1 3·0 0·001†
Marital status (married/living with partner) 87·4 83·3 82·5 82·0 84·2 0·021
Parity ≥ 2 58·2 58·3 67·7 63·7 76·3 <0·001
Smoking during pregnancy 18·7 25·6 37·6 37·6 44·9 <0·001
Alcohol during pregnancy 2·2 3·2 2·5 4·3 10·3 <0·001
Pre-gestational BMI 23·6 4·1 23·7 4·6 23·7 4·3 23·2 4·1 25·2 5·4 <0·001†
Gestational weight gain (kg) 12·7 5·8 12·5 6·2 12·1 5·9 12·8 6·4 11·2 6·6 0·072†

Child characteristics
Sex (male) 50·3 53·0 52·5 51·0 46·7 0·444
Pre-term (<37 gestational weeks) 12·1 13·0 17·8 15·7 16·4 0·029
Nutritional status at birth 0·333
AGA (≥10th to ≤90th percentile) 74·9 78·7 75·0 72·7 76·2
SGA (<10th percentile) 15·2 13·1 15·8 17·8 15·2
LGA (>90th percentile) 9·9 8·2 9·2 9·6 8·5
Exclusive breast-feeding at 3months 33·0 26·1 24·0 21·6 16·5 <0·001

AGA, appropriate for gestational age; SGA, small for gestational age; LGA, large for gestational age.
*χ2 test.
†ANOVA test.
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Unadjusted regression analyses (Table 4) showed
that BMI (z-score), FFM (%) and FMI (kg/m2) were
0·04 ± 0·06 kg/m2, 0·06 ± 0·40 percentage points and
0·05 ± 0·13 kg/m2, respectively, higher among the children

from mothers in the ‘Moderate low’ depression
trajectory, compared with those from mothers in the
‘Low’ trajectory. The children from mothers in the
‘Chronic high’ trajectory presented the lowest body

Table 3 Offspring body composition indices at 11 years of age, according to maternal depression trajectories

Variables

Low (n 1175)
Moderate low

(n 1411)
Increasing
(n 399)

Decreasing
(n 312)

Chronic high
(n 170)

P*Mean SD Mean SD Mean SD Mean SD Mean SD

BMI (z-score) 0·77 1·4 0·81 1·4 0·61 1·5 0·64 1·4 0·56 1·4 0·726
FM (kg) 12·0 7·4 12·1 7·8 11·3 7·9 11·5 7·7 10·7 7·6 0·336
FFM (kg) 30·5 5·4 30·7 5·6 30·3 5·7 30·3 5·3 30·2 5·4 0·554
FM (%) 26·1 10·0 26·1 10·5 24·8 10·1 25·1 10·4 24·1 10·0 0·572
FFM (%) 73·9 10·0 73·9 10·5 75·2 10·1 74·9 10·4 75·9 10·0 0·572
FMI (kg/m2) 5·5 3·2 5·6 3·4 5·2 3·3 5·3 3·2 5·0 3·2 0·282
FFMI (kg/m2) 14·3 1·6 14·4 1·7 14·3 1·7 14·2 1·5 14·3 1·7 0·115

FM, fat mass; FFM, fat-free mass; FM (%), percentage fat mass; FFM (%), percentage fat-free mass; FMI, fat mass index; FFMI, fat-free mass index.
*ANOVA test.

Table 4. Effect of maternal depression trajectories on offspring’s body composition indices at 11 years of age

Maternal depression trajectory groups

P

Moderate low Increasing Decreasing Chronic high

Low β SE β SE β SE β SE

BMI (z-score)
Model 1 Ref 0·04 0·06 –0·13 0·08 –0·12 0·09 –0·21 0·12 0·046
Model 2* Ref 0·05 0·06 –0·05 0·10 –0·07 0·11 –0·17 0·14 0·413
Model 3‖ Ref 0·04 0·06 –0·04 0·10 –0·06 0·11 –0·16 0·14 0·519

FM (kg)
Model 1 Ref 0·12 0·30 –0·67 0·45 –0·53 0·50 –1·34 0·64 0·070
Model 2† Ref 0·31 0·35 –0·26 0·54 0·13 0·61 –0·96 0·77 0·461
Model 3¶ Ref 0·31 0·35 –0·22 0·54 0·15 0·61 –0·89 0·77 0·498

FFM (kg)
Model 1 Ref 0·20 0·22 –0·21 0·32 –0·36 0·36 –0·40 0·46 0·347
Model 2‡ Ref 0·11 0·25 –0·01 0·39 0·12 0·44 –0·51 0·56 0·841
Model 3** Ref 0·16 0·25 0·05 0·39 0·16 0·44 –0·50 0·56 0·791

FM (%)
Model 1 Ref –0·06 0·40 –1·26 0·60 –0·99 0·66 –2·02 0·85 0·018
Model 2† Ref 0·31 0·47 –0·44 0·72 –0·35 0·81 –1·49 1·02 0·400
Model 3‖ Ref 0·34 0·47 –0·37 0·72 –0·31 0·81 –1·40 1·03 0·436

FFM (%)
Model 1 Ref 0·06 0·40 1·26 0·60 0·99 0·67 2·16 0·85 0·018
Model 2† Ref –0·31 0·47 0·44 0·72 0·35 0·81 1·49 1·03 0·400
Model 3¶ Ref –0·33 0·47 0·38 0·72 0·32 0·81 1·40 1·03 0·445

FMI (kg/m2)
Model 1 Ref 0·05 0·13 –0·29 0·19 –0·25 0·21 –0·57 0·27 0·064
Model 2† Ref 0·14 0·15 –0·11 0·23 –0·06 0·26 –0·44 0·33 0·385
Model 3¶ Ref 0·14 0·15 –0·10 0·23 –0·04 0·26 –0·41 0·33 0·423

FFMI (kg/m2)
Model 1 Ref 0·07 0·07 0·03 0·10 –0·05 0·11 0·01 0·14 0·738
Model 2§ Ref 0·03 0·08 0·02 0·12 –0·06 0·13 –0·09 0·17 0·922
Model 3** Ref 0·03 0·08 0·02 0·12 –0·06 0·13 –0·09 0·17 0·925

β, beta coefficient from linear regression; FM, fat mass; FFM, fat-free mass; FM (%), percentage fat mass; FFM (%), percentage fat-free mass; FMI, fat mass index; FFMI, fat-
free mass index.
Model 1: unadjusted model.
Model 2: adjusted by maternal characteristics:
*Schooling, parity, smoking, alcohol consumption, pre-gestational BMI, gestational weight gain;
†Age, skin colour, schooling, parity, smoking, pre-gestational BMI, gestational weight gain;
‡Skin colour, schooling, marital status, parity, smoking, alcohol consumption, pre-gestational BMI, gestational weight gain;
§Age, skin colour, schooling, marital status, parity, smoking, alcohol consumption, pre-gestational BMI, gestational weight gain.
Model 3: adjusted by model 2 þ child’s characteristics:
‖Sex, gestational age, exclusive breast-feeding at 3 months;
¶Gestational age, exclusive breast-feeding at 3months;
**Gestational age.
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composition parameters: BMI z-score (–0·21 ± 0·12), FM
(–1·34± 0·64 kg), FFM (–0·40 ± 0·46 kg), FM% (–2·02 ± 0·85
percentage points) and FMI (–0·57 ± 0·27 kg/m2), com-
pared with the children from mothers in ‘Low’ trajectory
group. Unadjusted FFM% was 2·16 ± 0·85 percentage
points higher among the children from mothers in the
‘Chronic high’ group, in comparison with the children
from mothers in the ‘Low’ trajectory group. After adjusting
for the mother’s and child’s characteristics, maternal
depression trajectories were not associated with any of
the offspring’s body composition indices investigated
(Table 4).

Discussion

In the current study, it was possible to identify five maternal
depressive symptom trajectories using data covering the
period from 3months to 11 years after the child’s birth
(two low-symptom groups and groups with increasing,
decreasing and permanently high depressive symptom
scores). Adjusted analyses showed that sustained
(‘Chronic high’) or transitory (‘Increasing’ or ‘Decreasing’)
maternal depressive symptoms during the offspring’s
childhood did not have any effect on the offspring’s body
composition indices at 11 years of age.

As far as we know, this is the first study to explore
the association between maternal depression and the
offspring’s body composition by means of an indirect
method. Previous studies assessed the association between
maternal depression and offspring anthropometry using
anthropometric indices to estimate the attainment of
adequate weight and height or the risk of overweight
and obesity(13,14). These studies gave rise to conflicting
results(13,14). The children of depressed mothers were more
likely to be underweight and become stunted before, but
not after, their first year of life. These children would then
continue to show stunting until the age of 5 years(13). This
might be explained by children’s higher dependence on
maternal caregiving in their first year of life, since appropri-
ate feeding is among children’s main needs during this
period(41). Additionally, in our study, maternal depressive
symptoms were more severe, in the ‘Increasing’ and
‘Chronic high’ trajectory groups, in the first 4 years after
childbirth, thus potentially accentuating the negative effect
on children’s development over that period.

Furthermore, Stewart(11) suggested that mothers’mental
health might have a greater effect on their behaviour
towards their children, such as the duration of breast-
feeding and early weaning, in situations of more hostile
environments, such as those with poorer hygiene, lower
income and reduced access to proper healthcare services.

In regions with more equitable access to healthcare
services, with quality healthcare programmes that identify
and treat possible growth deficiencies early on, it has
become harder to observe the effects of exposure to

maternal depressive symptoms(11). This could help explain
why studies with larger samples (those that include not
only specific regions) and from developed countries tend
to show no effect from maternal postnatal depression on
the offspring’s growth(42). Moreover, proper adjustment
for potential confounding factors may also explain the lack
of association found in papers with higher methodological
quality(13,14).

Other studies have shown that the longer the exposure
period is, the higher the risk will be that the offspring
may present excessive weight in childhood and early
adolescence(13). Maternal depressive symptom trajectories
have been found to increase the risk of overweight at
3 and 7 years of age among children whose mothers
presented depression on at least three occasions after
childbirth(43,44), although no effect has been found at
age 4(45). Continuously depressedmothers tend to establish
unhealthy interactions with their offspring that can nega-
tively affect encouragement of these children’s physical
activity practices(9). The negative effects of chronically
depressed mothers can also influence their offspring’s life
in other behavioural aspects, such as unhealthy feeding
practices(11) and sedentary behaviour due to excessive
screen time exposure(10).

In our study, at 11 years of age, the children from
mothers in the ‘Chronic high’ trajectory group had the
highest difference in BMI z-score, FM, FFM, FM% and
FMI, compared with the children from mothers in the
‘Low’ trajectory group. These results indicate that the
children from chronically depressed mothers are thinner
than children from the reference group. Such differences
were significant only in unadjusted analyses, thus indicat-
ing that other factors were positively confounding the
association. After allowing for maternal antenatal
characteristics and child characteristics at birth, maternal
depression showed no effect on any of the body composi-
tion indices.

The current study has strengths and limitations. The
population-based nature of the data is among its strengths.
Additionally, the previously published studies on this
subject mainly used doubly indirect methods to estimate
body composition, such as BMI. In our study, air displace-
ment plethysmography was used to assess body composi-
tion. Indirect methods provide more precise and more
reliable information by using constants and rules based
on direct methods (physical or chemical analysis of human
cadavers, which is considered to be the gold standard)(46).
The EPDS is an adequate instrument for evaluating
maternal depressive symptoms that has previously been
proven to be valid for use in this population(31). The mater-
nal depression trajectory groups were built using EPDS
information that was collected on seven occasions during
the offspring’s childhood, from birth to 11 years of age, thus
offering rich information on maternal mental health status
during the child’s development.
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However, the possibility that the mothers might only
have been occasionally depressed, that is, at the times of
the evaluations and not in between them, cannot be ruled
out. The assessment of depression in only a subsample of
the mothers at the 3-month follow-up may be considered
to be a limitation to our findings. Nevertheless, the group-
based trajectory modelling considers a minimum of three
points in time when building the depressive symptom
trajectories, and it is capable of handling the missing data
using maximum likelihood estimation(39). Also, maternal
depression trajectories might be representing the effect
of other behavioural variables included in the analyses,
and not their own effect. Nonetheless, collinearity between
the trajectories and alcohol consumption (variance infla-
tion factor 1·02) and cigarette smoking during pregnancy
(variance inflation factor 1·02) was tested and no evidence
of collinearity between them was shown.

Conclusion

Although maternal depression has been linked to several
negative health outcomes among these women’s offspring,
our findings suggest that exposure to maternal depressive
symptoms during childhood has no negative effects on the
child’s body composition indices at age 11. In controlling
for confounding, even the children who were raised by
chronically depressed mothers had body composition
indices similar to those of children whose mothers had
never been depressed.
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