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Objectives. We assessed whether maternal depressive symptoms and parent-
ing self-efficacy were associated with child growth delay.

Methods. We collected data from a random sample of 595 low-income moth-
ers and their children aged 6 to 24 months in Teresina, Piauí, Brazil, including in-
formation on sociodemographic characteristics, mothers’ depressive symptoms
and parenting self-efficacy, and children’s anthropometric characteristics. We
used adjusted logistic regression models in our analyses.

Results. Depressive symptoms among mothers were associated with 1.8 times
higher odds (95% confidence interval [CI]=1.1, 2.9) of short stature among chil-
dren. Parenting self-efficacy was not associated with short stature, nor did it
mediate or modify the relationship between depressive symptoms and short
stature. Maternal depressive symptoms and self-efficacy were not related to
child underweight.

Conclusions. Our results showed that among low-income Brazilian families
maternal depressive symptoms, but not self-efficacy, were associated with
short stature in children aged 6 to 24 months after adjustment for known pre-
dictors of growth. (Am J Public Health. 2007;97:125–132. doi:10.2105/AJPH.
2006.108332)
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Stunting caused by undernutrition dispropor-
tionately affects the poor,1 is indirectly re-
sponsible for more than half of deaths among
young children worldwide,2 and is associated
with inadequate physical and cognitive devel-
opment and limited social mobility.3–6 Re-
search from industrialized countries shows
that failure to thrive (growth delay) is more
likely to occur in children of depressed care-
givers,6,7 but few studies have examined this
relationship in developing countries.

Previous studies in which both short
stature and underweight have been used as
indicators suggest an association between ma-
ternal depression and inadequate growth.8

One investigation involving a clinic-based
sample in Jamaica showed that rates of de-
pression were higher and parenting self-
esteem was lower in a group of mothers with
underweight children than in a group of
mothers with well-nourished children.9 In an-
other study, psychiatric disorders among
mothers living in favelas (shanty towns) in São
Paulo were associated with child under-
weight.10 A study comparing 4 developing
countries showed a relationship between ma-
ternal depression and child underweight in
India and Vietnam but not in Peru or
Ethiopia.11 Reasons for such regional varia-
tions are not well understood.

Psychosocial conditions have received in-
creasing attention in efforts to explain chil-
dren’s growth and development. The concept
of collateral health effects (the transfer of
health benefits from one individual to an-
other through social rather than biological
pathways12) may be pertinent because opti-
mizing mothers’ mental health may foster
positive caregiving behaviors that benefit
their infants. Parenting self-efficacy (a parent’s
level of confidence in performing in her or
his role as a caregiver) and depression are
closely related,13–15 and high self-efficacy is
related to a variety of positive parenting be-
haviors16–19 (e.g., responsive feeding practices

and breast-feeding duration) that may affect
child growth.

Maternal psychosocial care has been
shown to be associated with child nutritional
status,20 but it may play a more important
role in lower- and middle-income countries
than in affluent countries.8 For example, ma-
ternal depressive symptoms and parenting
self-efficacy may be especially salient in low-
income populations facing economic stress-
ors. We examined relationships between low-
income Brazilian mothers’ depressive
symptoms and self-efficacy as exposures and
short stature and underweight among their
infants as outcomes.

METHODS

Study Site and Data Collection
Participants were 595 mothers of chil-

dren aged 6 to 24 months. Mothers were
randomly sampled from 9 low-income com-
munities representing 4 geographic areas in
Teresina, Piauí, Brazil, that were similar in
terms of household income and neighbor-
hood resources (see Surkan et al.21 for study

details). Two of the 4 areas were chosen in
part because they received services from the
Programa de Saúde da Familia (Family
Health Program), a government program
that targets low-income families and pro-
vides local access to a team of health profes-
sionals, growth monitoring services, and
health education.22 We identified 2 other
areas that were scheduled to receive the
program’s services in the near future (Maria
Vieira, Fundação Municipal de Saúde de
Teresina, oral communication, late 2001 or
early 2002). 

Data from the local sewage and water com-
pany were used to draw maps of the study
areas using AutoCAD version 2000i (Autodesk
Inc, San Rafael, Calif), and field workers up-
dated maps as necessary. Initially, a census of
approximately 8000 houses was conducted to
identify 1432 eligible households (i.e., house-
holds with a child aged between 6 and 24
months and a primary caregiver older than 15
years). These households were assigned num-
bers between 1 and 1432 on the maps so that
interviewers could locate them. Corresponding
random numbers were used to sample



approximately 150 of these houses from each
of the 4 geographic areas. When there were 2
eligible children in a household, a coin toss de-
termined the participating child.

Fifteen local female interviewers who had
undergone training and a local study coordi-
nator collected data in 2002. Training
spanned 2 weeks, including practice with an-
thropometry and interviewing techniques. Se-
lected households in which the caregiver was
absent were approached 5 times on different
days and different times of day before being
removed from the study.

Children’s birth dates and birthweights
were copied from a card (Cartão da Criança)
on which medically relevant data are re-
corded by health personnel. Interviewers
gathered information on breast-feeding dura-
tion, mother’s age and education, household
possessions, living conditions, sanitation con-
ditions, income, and participation in the Fam-
ily Health Program, as well as other topics
outside the scope of our study. 

Dependent Variables
Short stature-for-age relative to reference

growth curves is considered an indicator of
chronic undernutrition caused by repeated in-
fections, poor dietary quality, or both.3 Low
weight relative to height, or wasting, is consid-
ered a growth indicator distinct from stunting,
reflecting acute undernutrition or severe dis-
ease. Variance in weight reflects both stature
and weight-for-height.3 Because the rate of
wasting (0.9%; n=5) in our sample was too
low to allow use of this variable as an out-
come, we assessed underweight after we con-
trolled for stature-for-age.

A team of 2 interviewers used the Hanging
Spring Dial Scale (Charles Morgan and Sons,
London, England) to take weight measure-
ments and the Lightweight Infantometer (Per-
spective Enterprises, Portage, Mich) to take
length measurements (each interviewer was
responsible for 1 type of measurement).23,24

Available measurements were averaged. The
World Health Organization SAS (SAS Insti-
tute, Cary, NC) program based on Multicenter
Growth Reference Study curves25 was used to
calculate z scores for computing short stature
and underweight (defined as less than –2
standard deviations of the reference height-for-
age and weight-for-age z scores, respectively).

Anthropometric data were missing for 6
children.

Independent Variables 
The primary independent variable was

mothers’ score on the Center for Epidemio-
logical Studies Depression Scale (CES-D),26 a
20-item scale (score range: 0–60) that as-
sesses depressive symptoms over the previous
week. We developed a Portuguese-language
version of the CES-D (for details, see Surkan
et al.21); scores were dichotomized, with
scores of 16 or above corresponding to de-
pressive symptomatology. The Cronbach
alpha coefficient for our Portuguese CES-D
was 0.82, comparable to the coefficient
(0.88) for another version of the CES-D cre-
ated in southeastern Brazil running concur-
rently with our study.27 Thirteen mothers had
missing data on 1 of the scale items, and 1
mother had missing data on 2 items; for these
women, the available items were averaged
and scaled.

Parenting self-efficacy was assessed using
a 10-item scale designed to measure moth-
ers’ perceived beliefs regarding their per-
formance in performing specific caregiving
tasks with their baby.28 Women rated their
own parenting ability on a 4-point scale (not
at all good, not good enough, good enough,
or very good). High and low categories of
maternal self-efficacy were defined as above
and below the median of the 10 summed
items, respectively. Of the 595 participants,
only 23 (4%) had missing data (on only 1 or
2 items). Thus, scores were based on the av-
erage of the items answered. The Cronbach
alpha coefficient for the scale was 0.71, indi-
cating satisfactory internal consistency
among the items.

We used conventional cutoffs or response
distributions to code demographic variables.
The variables assessed were child gender,
birthweight (less than 2500 g, 2500 g or
more), and age (6–11 months, 12–17
months, 18–24 months); breast-feeding dura-
tion (less than 6 months, 6–11 months, 12
months or more); mother’s education (0–7
years, 8 years or more); and number of chil-
dren living in the household (1, 2, or more).
(Because only 7 women reported exclusive
breast-feeding, the breast-feeding duration
variable referred to any breast-feeding.)

We assessed families’ sanitation condi-
tions with a scale composed of 5 items
(using a water filter, having garbage col-
lected, having a sewage system or toilet not
connected to the sewage system but with
water available, presence of a running water
source in the house or yard, and owning a
refrigerator). A score of 5 (reflecting positive
responses to all 5 items) corresponded to
good sanitation conditions, and a score of 0
corresponded to poor conditions. The scale
was analyzed as a continuous variable. If
any of the items were not answered (which
occurred in 13 cases), the sanitation scale
score was coded as missing. 

We also created a composite measure that
focused on socioeconomic status (SES) and
living conditions. The variables assessed on
this “SES and living conditions” scale in-
cluded household income (0=R$0–89,
1=R$90–179, 2=R$180–359, 3=R$360
or more; the exchange rate at the time was
approximately R$2.5 to US$1, and the mini-
mum wage was R$180 per month); presence
in the home of electricity, a fan, a radio, and
a television (0=presence of 0–2, 1=pres-
ence of 3, 2=presence of all 4), types of walls
in home (0=unfinished mud or plastic,
1=finished mud, 2=brick), type of flooring
in home (0=mud, 1=cement or a combina-
tion of cement and mud, 2=ceramic, cement,
or a combination of cement and ceramic),
roof type (0=thatched, paper, or plastic,
1=brick or concrete). Possible scores ranged
from 0 (worst SES and living conditions) to
10 (best SES and living conditions). The SES
and living conditions scale was modeled as a
continuous variable.

Statistical Analysis
We used SAS version 9.13 (SAS Institute

Inc, Cary, NC) to model the growth out-
comes, short stature and underweight, as di-
chotomous variables. We conducted bivari-
ate analyses examining the relationship of
each independent variable with both out-
comes. We calculated the χ2 test of associa-
tion between growth outcomes and dichoto-
mous categorical predictors. Trend tests
were used to examine the relationships be-
tween SES and living conditions, and sani-
tation scale scores and both growth
outcomes.
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Covariates included in the multivariate
models were child gender, birthweight, and
age; breast-feeding duration; maternal educa-
tional attainment; sanitation scale score; SES
and living conditions scale score; number of
children living in the household; and partici-
pation in the Family Health Program. We first
constructed a model with only these covari-
ates and with short stature and underweight
as outcomes. The CES-D and maternal self-
efficacy measures were added into these
models separately to test whether they were
related to child growth after adjustment for
covariates. We used PROC GENMOD in SAS
(with interviewer included as a random effect)
to create logistic regression models.29

To examine the mediating effect of mater-
nal self-efficacy on the relationship between
depressive symptoms and growth outcomes,
we fit a model including maternal self-
efficacy, depressive symptoms, and covariates.
As a means of testing for potential effect
modification, stratified models of short stature
by maternal self-efficacy and CES-D score
were fit. Because underweight was not related
to either depressive symptoms or self-efficacy
as a main effect, models assessing effect mod-
ification were fit only for short stature.

RESULTS

Of the 732 randomly selected families we
attempted to enroll in the study, 613 agreed
to participate; our final sample was limited to
the 595 households in which mothers were
the primary caregivers. Of the 119 families se-
lected that did not participate, 67 had moved,
we were not able to locate 21, 13 were not at
home after 5 repeated visits, 8 were out of
town for a prolonged period, and 6 refused to
take part; also among these families, 2 chil-
dren had died, 1 child was hospitalized, and
1 mother appeared unable to concentrate on
the survey. The prevalence of short stature
was 25%, and the prevalence of underweight
was 4%. Fifty-six percent of mothers scored
in the high depressive symptom range (16 or
above) on the CES-D, whereas 49% fell into
the category of low maternal self-efficacy.

Short Stature
In bivariate analyses of short stature

(Table 1), 48% of low-birthweight children

TABLE 1—Relationships Between Demographic and Maternal Psychosocial Variables and
Child Short Stature and Underweight: Teresina, Piauí, Brazil, 2002

Short Stature Underweight

Total, No. (%) No. (%) Bivariate Pa No. (%) Bivariate Pa

Total 595 (100) 145 (24.6) 23 (3.9)

Child age, mo .1 .5

6–11 159 (27.2) 30 (19.2) 4 (2.6)

12–17 183 (31.3) 51 (28.2) 9 (4.9)

18–24 242 (41.5) 61 (25.4) 10 (4.2)

Child gender .2 .4

Boy 307 (51.7) 82 (26.9) 14 (4.6)

Girl 287 (48.3) 63 (22.2) 9 (3.2)

Child birthweight, g <.01 <.01

< 2500 54 (9.1) 26 (48.2) 8 (14.8)

≥ 2500 541 (90.9) 119 (22.2) 15 (2.8)

Breast-feeding duration, mo .3 .1

< 6 208 (35.5) 55 (26.8) 11 (5.4)

6–11 196 (33.4) 41 (21.0) 3 (1.5)

≥ 12 182 (31.1) 48 (26.7) 9 (5.0)

Mother’s education, y <.01 .01

0–7 194 (32.7) 116 (29.3) 21 (5.3)

8–12 400 (67.3) 28 (14.6) 2 (1.0)

Sanitation scale scoreb <.01c <.01c

0–1 74 (12.7) 26 (35.6) 9 (12.3)

2 75 (12.9) 23 (30.7) 4 (5.3)

3 103 (17.7) 26 (25.7) 3 (3.0)

4 130 (22.3) 31 (24.0) 5 (3.9)

5 200 (34.4) 36 (18.2) 1 (0.5)

SES and living conditions scale scored <.01c <.01c

0–1 (worst conditions) 44 (7.4) 21 (48.8) 6 (14.0)

2–4 181 (30.4) 55 (30.6) 12 (6.7)

5–7 266 (44.7) 53 (20.2) 4 (1.5)

8–10 (best conditions) 104 (17.5) 16 (15.5) 1 (1.0)

No. of children in household <.01 .06

1 181 (30.3) 32 (17.9) 3 (1.7)

> 1 415 (69.7) 113 (27.6) 20 (4.9)

Participation in Family Health Program .8 .2

Yes 313 (52.8) 74 (23.9) 9 (2.9)

No 280 (47.2) 69 (24.9) 14 (5.0)

Maternal CES-D score <.01 <.01

≥ 16 (high) 330 (55.5) 98 (30.1) 19 (5.8)

< 16 (low) 265 (44.5) 47 (17.9) 4 (1.5)

Maternal self-efficacy score .9 .9

Below median 303 (50.9) 74 (24.5) 12 (4.0)

Above median 292 (49.1) 71 (24.7) 11 (3.8)

Note. SES = socioeconomic status; CES-D = Center for Epidemiological Studies Depression Scale.
aWith exceptions as noted, these are P values for the Pearson χ2 test of independence.
bScores reflect number of positive responses for 5 items: using a water filter, having garbage collection, having a sewage
system, having a water faucet on the property, and having a refrigerator.
cP value for z test for trend.
dThis scale was composed of items focusing on income, household possessions, type of flooring in home types of walls in
home, and type of roof (see “Methods” section for details).



(less than 2500 g) were stunted, as com-
pared with 22% of normal-birthweight chil-
dren. Almost one third of children of moth-
ers with less than 8 years of education were
stunted. Slightly more than one third of chil-
dren in households with the least optimal
sanitation conditions and the lowest scores
on the SES and living conditions scale were
stunted. Among children of mothers with de-
pressive symptoms, 30% were stunted, in
comparison with only 18% of children of

nondepressed mothers. The prevalence of
short stature was the same among children
of mothers with low and high self-efficacy
scores (25%).

Multivariate analyses (Table 2) showed that
low maternal educational level, low SES and
living conditions scale score, and low child
birthweight were related to short stature. Chil-
dren from households not participating in the
Family Health Program had 0.7 lower odds
of short stature relative to children from

households participating in the program
(95% confidence interval [CI]=0.5, 1.0).
When CES-D score was added to the multi-
variate model, high maternal depressive
symptomatology was related to a nearly 2-
times greater odds of short stature (odds ratio
[OR]=1.8; 95% CI=1.1, 2.9) compared with
children of mothers with low depressive
symptomatology. Low maternal self-efficacy
was not related to short stature (OR=1.0;
95% CI=0.8, 1.2).
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TABLE 2—Odds Ratios for Short Stature Among Children Aged 6 to 24 Months, by Sociodemographic Characteristics,
Maternal Depressive Symptoms, and Maternal Self-Efficacy: Teresina, Piauí, Brazil, 2002

Sociodemographic Model Sociodemographic Model Sociodemographic Model 
Sociodemographic Model, With Maternal Depressive With Maternal Self-Efficacy, With Maternal Depressive Symptoms 

OR (95% CI) Symptoms, OR (95% CI) OR (95% CI) and Self-Efficacy, OR (95% CI)

Child age, mo

6–11 (Ref) 1.0 1.0 1.0 1.0

12–17 1.7 (0.7, 4.1) 1.7 (0.7, 4.3) 1.7 (0.7, 4.1) 1.7 (0.7, 4.3)

18–24 1.3 (0.7, 2.6) 1.3 (0.6, 2.8) 1.3 (0.7, 2.6) 1.3 (0.7, 2.8)

Child gender

Boy (Ref) 1.0 1.0 1.0 1.0

Girl 0.8 (0.5, 1.1) 0.8 (0.5, 1.2) 0.8 (0.5, 1.1) 0.8 (0.5, 1.2)

Child birthweight, g

< 2500 3.3 (1.6, 6.7) 3.2 (1.5, 6.5) 3.3 (1.6, 6.7) 3.2 (1.5, 6.5)

≥ 2500 (Ref) 1.0 1.0 1.0 1.0

Breast-feeding duration, mo

< 6 (Ref) 1.0 1.0 1.0 1.0

6–11 0.9 (0.5, 1.8) 1.0 (0.5, 1.9) 0.9 (0.5, 1.8) 1.0 (0.5, 1.9)

≥ 12 1.0 (0.6, 1.5) 1.0 (0.6, 1.6) 1.0 (0.6, 1.6) 1.0 (0.6, 1.6)

Mother’s educational attainment, y

0–7 2.0 (1.2, 3.1) 1.9 (1.3, 3.0) 2.0 (1.2, 3.1) 1.9 (1.3, 3.0)

8–12 (Ref) 1.0 1.0 1.0 1.0

Sanitation scale scorea 0.9 (0.7, 1.2) 0.9 (0.7, 1.2) 0.9 (0.7, 1.2) 0.9 (0.7, 1.2)

SES and living conditions scale scoreb 0.7 (0.5, 1.0) 0.7 (0.5, 1.0) 0.7 (0.5, 1.0) 0.7 (0.5, 1.0)

No. of children living in household 

1 (Ref) 1.0 1.0 1.0

> 1 1.7 (0.8, 3.7) 1.6 (0.8, 3.4) 1.7 (0.8, 3.7) 1.6 (0.7, 3.4)

Participation in Family Health Program

Yes (Ref) 1.0 1.0 1.0 1.0

No 0.7 (0.5, 1.0) 0.7 (0.5, 1.0) 0.7 (0.5, 1.0) 0.7 (0.5, 1.0)

CES-D score

≥ 16 (high) 1.8 (1.1, 2.9) 1.8 (1.1, 2.9)

< 16 (low; Ref) 1.0 1.0

Maternal self-efficacy score

Below median 1.0 (0.8, 1.2) 1.0 (0.8, 1.2)

Above median (Ref) 1.0 1.0

Note. OR = odds ratio; CI = confidence interval; SES = socioeconomic status; CES-D = Center for Epidemiological Studies Depression Scale. Short stature was defined as less than −2 z-score standard
deviations below the reference median. All models were adjusted for interviewer as a random effect.
aScores reflect number of positive responses for 5 items: using a water filter, having garbage collection, having a sewage system, having a water faucet on the property, and having a refrigerator.
bThis scale was composed of items focusing on income, household possessions, type of flooring in home types of walls in home, and type of roof (see “Methods” section for details).
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To assess whether self-efficacy modified the
effects of depressive symptoms, we simultane-
ously added CES-D score and maternal self-
efficacy to the model shown in Table 2. The
addition of these variables did not result in
any changes in the effect estimates for depres-
sive symptoms (OR=1.8; 95% CI=1.1, 2.9)
or self-efficacy (OR=1.0; 95% CI=0.8, 1.2). 

Finally, we stratified the analyses by re-
stricting the data to maternal self-efficacy
scores above or below the median (data not
shown). We found no change in the associa-
tion of short stature with maternal self-efficacy
according to whether mothers were classified
as having (OR=1.0; 95% CI=0.6, 1.5) or not
having (OR=0.8; 95% CI=0.4, 1.5) depres-
sive symptoms. The effect of depressive symp-
toms on short stature was not dependent on
maternal self-efficacy (OR=2.1; 95% CI=0.9,
4.9, for high self-efficacy and OR=1.7; 95%
CI=1.1, 2.8, for low self-efficacy). Also, a test
assessing whether there was an interaction be-
tween depressive symptoms and maternal self-
efficacy showed no significant interaction ef-
fects on short stature (P=.9).

Underweight
Prevalence of underweight (Table 1) in-

creased from 3% among children aged 6 to
11 months to 5% among children aged 12 to
17 months. Only 2% of children breast-fed
between the ages of 6 and 11 months were
undernourished, as compared with 5% of
children breast-fed for less than 6 months or
for a year or more. Five percent of children
whose mothers had completed less than 8
years of education were underweight, in com-
parison with 1% of children whose mothers
had completed at least 8 years of education.
Low scores on the SES and living conditions
scale were associated with a greater preva-
lence of underweight. Six percent of children
whose mothers had high CES-D scores were
undernourished, as compared with 2% of
children whose mothers did not exhibit de-
pressive symptoms. The percentage of chil-
dren who were underweight did not vary ac-
cording to maternal self-efficacy.

In multivariate models including sociodemo-
graphic variables (Table 3), low birthweight
was associated with more than 5-times greater
odds of underweight (OR=5.5; 95% CI=2.4,
12.5), and better sanitation conditions were

associated with reduced odds of underweight
(OR=0.6; 95% CI=0.4, 0.8). Other covari-
ates were not strongly or significantly related
to underweight. When added to the adjusted
model, neither CES-D score (OR=1.8; 95%
CI=0.6, 5.5) nor maternal self-efficacy
(OR=1.3; 95% CI=0.4, 4.5) was signifi-
cantly associated with underweight (Table 3).

DISCUSSION

Our results suggest that, in low-income
Brazilian families, compared with women
who had low levels of depressive symptoms,
high levels of maternal depressive symptoms
were associated with approximately a 2-
times greater risk of short stature in their
children aged 6 to 24 months after adjust-
ment for known determinants of growth. We
found no association between maternal de-
pressive symptoms or self-efficacy and un-
derweight, nor did maternal self-efficacy ap-
pear to mediate or modify the relationship
between depressive symptoms and short
stature. In addition, the cross-sectional de-
sign of our study largely precludes us from
making causal inferences. 

Fifty-six percent of mothers displayed de-
pressive symptoms at or above the tradi-
tional CES-D score cutoff of 16. Perhaps
this high prevalence is not entirely surprising
given that our population included mainly
low-income women faced with the stress
associated with caring for young children.
The overall magnitude of the relationship
between maternal depressive symptoms and
short stature was somewhat less pronounced
than that previously reported in South Asian
studies.30–32 However, comparisons are
complicated by differences in study design,
including growth indicators and age at mea-
surement, control of potential confounders,
and timing and method of measuring de-
pression (e.g., major depression vs nonclini-
cal symptoms). 

In a longitudinal study of 632 urban Pak-
istani women, Rahman et al.32 found that a
prenatal depressive disorder diagnosis pre-
dicted relative risks of short stature of 3.5
and 3.0 among infants at 6 and 12 months,
respectively; corresponding relative risks of
underweight at the same time points were 3.2
and 2.8. In addition, such a diagnosis was

associated with a relative risk of 5 or more di-
arrheal disease episodes per year. Rahman et
al. underscored the important role of chronic
prenatal and postnatal depression in under-
standing infant growth and health outcomes
in South Asian settings. In our own previous
analyses of the present Brazilian data, regres-
sion models of height-for-age as a continuous
rather than a dichotomous variable showed
no evidence of an association with maternal
depressive symptoms.21

In contrast to studies conducted in South
Asia,30–32 we found no relationship between
maternal depressive symptoms and under-
weight; however, in those studies, analyses
were not adjusted for variations in weight sta-
tus attributable to stature as opposed to low
weight for a given height. The higher preva-
lence of childhood short stature and under-
weight in South Asia33 than in Brazil also
may reflect variability in the relative impor-
tance of proximate determinants of child
growth, including regional differences in
macronutrient and micronutrient intake and
bioavailability and the timing and composi-
tion of complementary feeding and predomi-
nant infections; the caregiving practices of
mothers with depressive symptomatology
could affect the way in which these determi-
nants are mediated or modified. 

Maternal mental disorders, including
symptoms of depression and anxiety, have
not been shown to be related to under-
weight in Peru or Ethiopia.11 A Jamaican
study did report a crude association of de-
pressive symptoms with underweight, but
this relationship was not significant after ad-
justment for maternal height and socio-
economic factors.9 As suggested by
Harpham et al., there may also be cultural
explanations as to why child growth delays
may be more stressful for mothers in partic-
ular social contexts, including factors such
as multiple child-care demands and family
members’ expectations.11 High levels of de-
mand may increase a mother’s vulnerability
to depression when a child is not doing
well.11 In our study, it is also possible that
there was in fact a relationship between ma-
ternal depressive symptoms and child un-
derweight, but the low prevalence of under-
weight in our sample did not allow enough
power to detect it.



TABLE 3—Odds Ratios for Underweight Among Children Aged 6 to 24 Months, by Sociodemographic Characteristics,
Maternal Depressive Symptoms, and Maternal Self-Efficacy: Teresina, Piauí, Brazil, 2002

Sociodemographic Model Sociodemographic Model Sociodemographic Model 
Sociodemographic Model, With Maternal Depressive With Maternal Self-Efficacy, With Maternal Depressive Symptoms 

OR (95% CI) Symptoms, OR (95% CI) OR (95% CI) and Self-Efficacy, OR (95% CI)

Child age, mo

6–11 (Ref) 1.0 1.0 1.0 1.0

12–17 0.7 (0.1, 7.3) 0.8 (0.1, 8.0) 0.7 (0.1, 6.8) 0.8 (0.1, 7.6)

18–24 0.6 (0.1, 5.9) 0.6 (0.1, 6.3) 0.6 (0.1, 5.7) 0.6 (0.1, 6.1)

Gender

Male (Ref) 1.0 1.0 1.0 1.0

Female 0.8 (0.3, 2.1) 0.8 (0.3, 2.0) 0.8 (0.3, 2.1) 0.8 (0.3, 2.1)

Birthweight, g

< 2500 5.5 (2.4,12.5) 5.2 (2.1, 12.9) 5.6 (2.4, 13.0) 5.3 (2.1, 13.5)

≥ 2500 (Ref) 1.0 1.0 1.0 1.0

Breast-feeding duration, mo

< 6 (Ref) 1.0 1.0 1.0 1.0

6–11 0.3 (0.02, 5.9) 0.4 (0.02 ,6.9) 0.3 (0.02, 6.0) 0.3 (0.02, 7.0)

≥ 12 1.0 (0.3, 3.9) 1.0 (0.3, 3.9) 1.0 (0.3, 3.3) 1.0 (0.3, 3.4)

Mother’s educational attainment, y

0–7 0.9 (0.1, 7.8) 0.8 (0.1, 7.9) 0.9 (0.1, 7.5) 0.8 (0.1, 7.5)

8–12 (Ref) 1.0 1.0 1.0 1.0

Sanitation scale scoreb 0.6 (0.4, 0.8) 0.6 (0.4, 0.8) 0.6 (0.5, 0.9) 0.6 (0.4, 0.9)

SES and living conditions scale scorec 0.6 (0.2, 1.7) 0.6 (0.2 , 1.7) 0.6 (0.2, 1.9) 0.6 (0.2, 1.9)

No. of children living in household 

1 (Ref) 1.0 1.0 1.0 1.0

> 1 2.7 (0.4, 17.6) 2.5 (0.4, 16.4) 2.7 (0.4, 16.7) 2.4 (0.4, 15.6)

Participation in Family Health Program

Yes (Ref) 1.0 1.0 1.0 1.0

No 0.7 (0.4, 1.2) 0.7 (0.4, 1.4) 0.7 (0.3, 1.4) 0.8 (0.4, 1.6)

CES-D score

≥ 16 (high; Ref) 1.0 1.0

< 16 (low) 1.8 (0.6, 5.5) 1.8 (0.6, 5.6)

Maternal self-efficacy score

Below median 1.3 (0.4, 4.5) 1.3 (0.4, 4.3)

Above median (Ref) 1.0 1.0

Note. OR = odds ratio; CI = confidence interval; SES = socioeconomic status; CES-D = Center for Epidemiological Studies Depression Scale. Short stature was defined as less than −2 z-score standard
deviations below the reference median. All models were adjusted for interviewer as a random effect and height-for-age z score. As a result of a small sample sizes, the interaction between child age
and current breast-feeding could not be included in the model.
aScores reflect number of positive responses for 5 items: using a water filter, having garbage collection, having a sewage system, having a water faucet on the property, and having a refrigerator.
bThis scale was composed of items focusing on income, household possessions, type of flooring in home types of walls in home, and type of roof (see “Methods” section for details).

There is ample evidence of impairments
in interactions between depressed parents
and their children.34 In a low-income popu-
lation living in the area of Santiago, Chile,
anxious mother–infant attachment was re-
lated to lower weight-for-age in young
childhood,35 consistent with earlier sum-
maries of the failure to thrive literature
documenting the role of feeding and non-
feeding interactions in growth delays.7

Depressed caregivers may be less likely to
perceive that a child is sick or respond to
his or her needs, and they may be less able
to coax the child to eat. Likewise, mothers
with depressive symptoms may be less
likely to engage in healthy feeding or sleep
practices with their infant,36 less likely to
breast-feed,37 and less likely to provide tac-
tile stimulation.38 In a study with controls
for dietary energy intake, infant massage

led to increased weight gain among infants
of depressed mothers.39

The mothers’ belief in their ability to per-
form well as a parent did not seem to be re-
flected in child undernutrition, despite our
hypotheses about the potential influence of
maternal self-efficacy on growth. The bulk of
the literature on parenting self-efficacy has fo-
cused on its relationship to positive parenting
(e.g., responsiveness, interactive behavior, and
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parental discipline strategies).40 Maternal self-
efficacy plausibly could influence caregiving
behaviors that affect proximate determinants
of growth.7,41

To our knowledge, only one report has di-
rectly addressed associations between mater-
nal self-efficacy and child growth.42 Un-
expectedly, the researchers in that study
found higher self-efficacy to be related to
caregiving behaviors that were associated
with lower weight-for-age.42 However, other
caregiving behaviors, including less sensitive
interactions and less positive engagement
with a child,43 could be potential mediators
of the association between parenting efficacy
and growth and deserve further attention.
The fact that we lacked data on parenting
behavior limits our capacity to understand
whether self-efficacy is an antecedent or
consequence of parenting behaviors that
lead to undernutrition. Furthermore, it is un-
known whether parenting self-efficacy may
be more relevant to people living in less dis-
advantaged circumstances than those of the
mothers we studied.40

One advantage of this study was that our
sanitation and SES and living conditions
scales combined several aspects of these con-
structs. The sanitation scale included features
of the neighborhood infrastructure, such as
garbage collection and sewage, as well as
household characteristics, such as ownership
of a refrigerator and use of a water filter. The
SES and living conditions scale brought to-
gether income and other aspects of wealth as
reflected in possessions and type of housing.
The rich detail we had on these conditions
suggests that the associations observed be-
tween maternal depressive symptoms and
child health were unlikely to be solely be-
cause of unmeasured indicators of socioeco-
nomic position.

The fact that the relationship between ma-
ternal depressive symptoms and child short
stature persisted after we controlled for a
wide range of sociodemographic indicators
gives us additional confidence in our findings.
However, a limitation of this study is that our
cross-sectional design focused on only a spe-
cific window of child growth between the
ages of 6 and 24 months, a period during
which maternal depression might not be most
relevant.

Low-income urban populations in middle-
income countries, similar to the sample as-
sessed here, have been identified as being at
risk for undernutrition.44 Our results from
Brazil suggest that the role of maternal de-
pressive symptoms in childhood stunting may
be especially important and that programs fo-
cusing on mothers’ mental health, including
prevention and treatment of depression, may
result in collateral benefits for their
children.
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