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Abstract

Objective: Maternal depressive symptoms negatively impact mothers’ parenting
practices and children’s development, but the evidence linking these symptoms
to children’s obesity is mixed.
Design: We use a large sample to examine contemporaneous and lagged asso-
ciations between maternal depressive symptoms and children’s BMI, obesity and
food consumption, controlling for background characteristics.
Setting: Data from the Early Childhood Longitudinal Study-Birth Cohort (ECLS-B), a
longitudinal study of children from infancy through kindergarten in the USA, were
collected at four waves from 2001 to 2007, when children were 9 months, 2 years,
4 years and 51/2 years of age, through surveys, child assessments and observations.
Subjects: A sub-sample of children from the ECLS-B is used (n 6500).
Results: Between 17% and 19% of mothers reported experiencing depressive
symptoms; 17% to 20% of children were obese. Maternal depressive symptoms
were associated with a small decrease in the likelihood her child was obese (0?8
percentage points) and with lower consumption of healthy foods. The duration of
maternal depressive symptoms was associated with higher BMI (0?02 SD) among
children whose parents lacked college degrees.
Conclusions: Results indicate that mothers’ depressive symptoms have small asso-
ciations with children’s food consumption and obesity. Among children whose
parents lack college degrees, persistent maternal depressive symptoms are asso-
ciated with slightly higher child BMI. Findings highlight the need to control for
depression in analyses of children’s weight. Interventions that consider maternal
depression early may be useful in promoting healthy weight outcomes and eating
habits among children.
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In 2009–2010, 12% of 2- to 5-year-olds in the USA were

considered obese (a BMI at or above the 95th percentile

for age and sex in the Centers for Disease Control and

Prevention growth charts)(1,2). Childhood obesity is asso-

ciated with negative health outcomes(3) and an increased

likelihood of becoming an obese adult(4). Children in lower

socio-economic households are more at risk for overweight

and obesity(5). Given its consequences, it is vital to under-

stand the determinants of childhood obesity and to develop

strategies to promote healthy weight, particularly during

the developmentally important early childhood period(6).

As the primary caregiver in most households(7), mothers’

behaviours and interactions with children have important

implications for children’s development(8). Maternal

depressive symptoms disrupt normal maternal–child inter-

actions(9), parenting(10), health behaviours and disease

prevention activities(11), and potentially children’s weight

outcomes. Depression affects an estimated 13–24% of

mothers with young children(12). The first year after birth

represents a particularly vulnerable time for maternal

depressive symptoms, with research identifying prevalence

rates varying from 4% to 37% in the USA(13). The effects of

maternal depressive symptoms may be particularly impor-

tant during the early childhood period, as this is the time

when children form attachments with their parents and

establish many routines maintained into adulthood(8).

Mothers’ depressive symptoms may affect parenting

behaviours related to children’s eating habits or physical

activity in ways that may contribute to obesity among their

children(14). For example, some studies show that mothers

exhibiting depressive symptoms have a lower likelihood

of breast-feeding(15). The exclusive use of breast-feeding

until 6 months, with continuation as complementary foods

are introduced through 1 year of age, is associated with

improved nutrition among infants and a 15–30% reduc-

tion in obesity rates later in life(16). The substitution of
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breast-feeding with bottled formula or cow’s milk has

been associated with poorer self-regulation and excessive

weight gain in infancy, and may lead to an increased

likelihood of child overweight at later ages(16). Further,

mothers with depression are more likely to be overweight

themselves(17) and may model poorer health habits.

Establishing and maintaining regular mealtimes, meal pre-

paration or naptime routines is often difficult for families

with mothers facing depressive symptoms(10,15), which may

lead to skipped or irregular meals and, subsequently,

reduced or higher energy intake among their children.

Further, children may experience metabolic abnormalities

stemming from the increased stress of living with a mother

exhibiting depressive symptoms(18).

Indeed, a growing body of evidence suggests that

exposure to maternal depressive symptoms may negatively

impact young children’s growth and health(19,20). However,

while some research has linked maternal depressive

symptoms to an increased likelihood of being underweight

among young children in certain developing countries or

ethnic groups in the USA(21,22), other research in Europe,

Africa, and North and South America has found no asso-

ciations(19,23). Similarly, the limited research on maternal

depressive symptoms and child height and weight has

produced mixed results, with some studies finding positive

associations between exposure to maternal depressive

symptoms during infancy and their children’s subsequent

probability of being overweight(14,24) and others finding no

association with weight(25,26) or height outcomes(27).

Much of this previous work relies on international

or cross-sectional samples. Two notable exceptions using

longitudinal data examined children’s exposure to maternal

depressive symptoms during infancy and their later weight

and growth outcomes. One study found that children

exposed to maternal depressive symptoms at all three

measured time points during infancy were 2?1 times more

likely to be overweight in elementary school than their

peers(28); however, their sample of 1090 children was

relatively advantaged, limiting its generalizability. The

second study, using data on 6550 singleton children from

the nationally representative Early Childhood Longitudinal

Study-Birth Cohort (ECLS-B), found that children exposed

to postpartum maternal depressive symptoms had a 40%

increased odds of being in the 10th percentile or lower

for measures of height-for-age for children aged 4 and

5 years(29). Although these studies controlled for numerous

household, maternal and child characteristics, analyses

remain vulnerable to omitted variable bias resulting from

factors related to both children’s weight and maternal

depressive symptoms, such as residential mobility or

neighbourhood characteristics (e.g. the availability of parks

or healthy foods)(30,31). Further, both of these studies

examined postpartum depression and children’s later

growth; thus, the contemporaneous associations between

mothers’ depressive symptoms and children’s eating habits

and growth remain unclear.

Some research suggests that parenting quality may

partially mediate associations between maternal depres-

sion and elementary-school children’s BMI(14). One study

of elementary-school children found links between

maternal depressive symptoms and children’s BMI, with

some evidence that unhealthy eating habits partially

mediated this association among boys(32), but research on

the dietary mechanisms during the developmentally

important early childhood period remain unexplored.

Furthermore, the influences of mothers’ depressive

symptoms on children’s weight outcomes may vary with

socio-economic characteristics. Parents’ educational level,

particularly mothers’, is consistently positively associated

with children’s health and development(8). The weight

outcomes of children living in less-educated families may be

particularly vulnerable to the effects of mothers’ depressive

symptoms, as these families may understate the importance

of nutrition and regular mealtimes, leading to excessive

weight gain(33). Additionally, less-educated families may

purchase lower-cost, energy-dense but nutritionally poor

foods as opposed to higher-cost, more nutritious foods that

tend to be more expensive or more time-consuming to

prepare(34). However, to date, while studies control for

parent education, as it is negatively related to child over-

weight(4), the moderating effects of parental education in

the relationship between maternal depression and child

weight outcomes have not been explored.

The present study investigates the relationship between

mothers’ depressive symptoms and children’s BMI and

obesity and whether children’s food consumption medi-

ates the expected positive association between maternal

depressive symptoms and children’s weight. In addition,

we examine whether the (expected) association between

maternal depressive symptoms and children’s obesity

is stronger among families with less-educated parents.

We use longitudinal, nationally representative data and

employ rigorous longitudinal techniques to limit potential

biases from unmeasured child and family characteristics.

Methods

Sample

We use data from the first four waves of the ECLS-B,

a comprehensive, longitudinal study conducted by the

National Center for Education Statistics. The baseline

sample of approximately 10 700 children was designed to

be nationally representative of children born in the USA

in 2001 with an over-sample of Asian and American-

Indian children, twins, and low- and very-low-birth-

weight children.* Data collection for the ECLS-B occurred

when the children were 9 months of age, 2 years of age,

approximately 4 years of age (the pre-school wave) and

* The reported sample sizes are rounded to the nearest fifty, per National
Center for Education Statistics regulations regarding disclosure of
restricted-use data.
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at kindergarten entry (51/2 years of age).* Data were col-

lected using parent surveys, direct child assessments and

observations of the home and child-care environments at

each wave. Our analysis sample includes children who

had data on predictor and outcome variables for at least

one wave and who were not low or very low birth

weighty (4850–6500 at each wave). The analysis sample

differed from those dropped due to missing data or low

birth weight. Retained children averaged higher BMI,

higher maternal depressive scores and higher maternal

pre-pregnancy weight, were more likely to be male and

to live with married and more educated parents, but less

likely to be a twin or Black, or to live in households under

the poverty line. This research received exemption from

the American University and University of Maryland

Institutional Review Boards.

Measures

Measures of children’s obesity and food consumption

serve as outcome variables. At each wave of data collec-

tion, measures of children’s weight and length/height were

collected in the lab. Children removed their shoes, and

trained data collectors measured weight and length/height

twice. Measures that were more than 5% apart were

conducted a third time. The two closest measurements

were then averaged together. At the 9-month wave and for

children younger than 24 months at the 2-year wave,

a measure of weight-for-length was calculated. At the

pre-school and kindergarten entry waves and for children

24 months or older at the 2-year wave, BMI was calculated.

For measures collected under 24 months, weight-for-

length Z-scores, standardized across age and sex, were

used as dependent variables. For measures collected at 24

months and older, standardized BMI Z-scores were used. A

binary measure of obesity (at or above the 95th percentile)

by age and sex was calculated at each age using the

Centers for Disease Control and Prevention standards(2).

Children’s food consumption was reported by parents

(usually mothers) using a subset of questions from the

Food Consumption Questionnaire (FCQ) at the 4-year

and 51/2-year waves. Parents reported the frequency that

their children consumed specific foods in the past 7 d.

Following previous research using this measure(35), quali-

tative response categories were translated into continuous

measures representing the number of times in the previous

7 d that the child ate or drank a certain food. Midpoints

were used for responses spanning several times (e.g. ‘1–3

times during the past 7 d’ was coded as ‘2 times/week’).

Two indices were created at each wave: (i) a Healthy

Food Consumption Index, representing the frequency of

consumption of healthy foods (vegetables, fruit, milk and

100% juice); and (ii) an Unhealthy Food Consumption

Index, representing the frequency of consumption of less

healthy foods (sugar-sweetened beverages, salty snacks,

sweets and fast food). At each wave, Cronbach’s a for the

Unhealthy Index ranged from 0?53 to 0?57, and from 0?46

to 0?66 for the Healthy Index. Most questions came from

the Centers for Disease Control and Prevention’s Youth

Risk Behavior Surveillance Survey and have been vali-

dated(36). The measure is limited in that it did not collect

serving size. See online supplementary material for a table

describing the food consumption indices.

Our independent variable of maternal depressive symp-

toms was measured using a modified version of the

Center for Epidemiologic Studies Depression Scale (CES-D:

a 5 0?87 to 0?90 at each wave)(37) at 9 months, pre-school

and kindergarten entry, and the Depression Scale of the

Composite International Diagnostic Interview Short Form

(CIDI-SF)(38) at 2 years. We considered those with a raw

score of 9 or higher as experiencing moderate or severe

depressive symptoms (a cut-off of 15 or higher is considered

severe)(37). The CIDI-SF was originally created for the

National Health Interview Survey using questions from the

full CIDI. Only the depression questions were included

in the ECLS-B (a 5 0?67). If respondents deny symptoms

of dysphoria or the persistence of symptoms to the first

three ‘stem’ questions, they are considered as not having

a major depressive disorder; if an individual responds

affirmatively to at least one stem question, she is asked

seven additional branch questions. Mothers who reported

an affirmative answer to one of the stem questions were

considered as having moderate or severe depressive symp-

toms. Standardized depression Z-scores (mean 5 0, SD 5 1)

were generated at each wave and used as predictors

in models including all waves of data. Measures of the

duration of moderate or severe maternal depressive

symptoms at each wave were calculated by summing the

number of periods mothers were considered depressed

(having moderate/severe depressive symptoms) up to

that wave.

Measures of child age in months, gender, race/ethnicity,

health insurance coverage, mothers’ pre-pregnancy weight,

maternal and paternal employment hours (not employed,

employed 1–35h/week, employed 35h or more/week),

family structure (married, not married), poverty status (less

than or equal to 100% of the Federal Poverty Level (FPL),

130% FPL, 185% FPL), whether the family lived in an urban

or rural area and data collection wave were included as

covariates in the regression models. Parental education,

included as a control and moderator, is coded from

respondents’ reports of mothers’ and fathers’ education at

wave 1 (neither parent graduated high school, at least one

parent has a high school degree, at least one parent grad-

uated from college).

* In the autumn of 2006, information was collected from all participating
children, approximately 75 % of whom were in kindergarten or higher. In
the autumn of 2007, data were collected from the remaining 25 % of
participants who had not yet entered kindergarten, as well as from those
who were repeating kindergarten in the 2007–08 school year. Only data
from the first kindergarten entry wave (2006–07) are used in the present
study.

y Two thousand eight hundred children were considered as having low
or very low birth weight and were excluded from our sample.
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Analyses

A series of ordinary least squares (OLS) and linear prob-

ability models (LPM) were used to predict children’s

standardized BMI and obesity. First, data were pooled across

waves to test cross-sectional associations between measures

of maternal depressive symptoms (using continuous scores,

binary categories and duration) and children’s weight

outcomes. Second, within-child fixed-effects (FE) models

were used to limit potential biases resulting from con-

founding factors related to a child’s propensity to have

a depressed mother and to be obese. FE models use

within-child comparisons to predict changes in the outcome

(child BMI or obesity status) from changes in the predictor

(measures of maternal depressive symptoms). As a result,

all time-invariant (fixed) measured and unmeasured con-

founding factors are controlled, providing more con-

servative estimates. Third, analogous models as described

above were tested, replacing the dependent variable with

children’s healthy and unhealthy food consumption. Finally,

we explore the moderating influences of parental education

on the association between maternal depressive symptoms

and children’s weight outcomes by adding an interaction

between maternal depressive symptoms and whether

at least one parent graduated from college. Descriptive

statistics use sample weights, but because we pool data

across four waves, appropriate weights are not available for

the pooled sample descriptives or regression estimates.

Logistic regression analyses were also conducted; results

showed similar patterns and thus we only present the LPM

results. Results are available upon request. All statistical

analyses were conducted using the statistical software

package Stata version 12.

Results

Table 1 provides weighted descriptive statistics of the

analysis sample. At each data wave, between 17 % and

19 % of mothers were considered as having moderate or

severe depressive symptoms (5–8 % reported severe

symptoms). The prevalence of obesity among children

ranged from 17 % to 20 %. On average, parents reported

their children consumed healthy foods 42–44 times/week

and less healthy foods less often (17 times/week).

Results from the LPM and within-child FE models pre-

dicting child weight outcomes from maternal depressive

symptoms, controlling for background characteristics, are

shown in Table 2. Results suggest that the categorical

measure of maternal depressive symptoms is associated

with a 0?07 decrease in BMI Z-score and a 1?9 percentage

point decrease in the likelihood her child is obese. A

1-point (or 1 SD) increase in mothers’ depressive scores is

also associated with a 0?8 percentage point decrease in

the likelihood of child obesity. By contrast, the FE models

found a marginally statistically significant association

between the duration of time a mother was considered

as having moderate or severe depressive symptoms and a

0?06 increase in her child’s BMI Z-score. Like the LPM

findings, FE model results also indicate that a 1-point

increase in maternal depressive scores is associated with a

0?8 percentage point decrease in the likelihood her child is

obese.

To test the moderating effects of parental educational

attainment, FE models including interactions between

measures of maternal depressive symptoms and parental

education were conducted. Results indicate that the dura-

tion of moderate or severe maternal depressive symptoms

predicts a 0?018 increase in a child’s BMI Z-score among

families in which neither parent has a bachelor’s degree

(at wave 1), but not among families in which at least one

parent has a bachelor’s degree (interaction: b 5 20?083,

SE 5 0?042, P 5 0?047).

Table 3 displays results from OLS and FE models pre-

dicting children’s consumption of healthy and unhealthy

foods from measures of mothers’ depressive symptoms,

controlling for child and family characteristics. Consistent

with expectations, maternal depressive symptoms and

the duration of moderate or severe maternal depressive

symptoms are associated with a lower frequency of healthy

food consumption and a greater frequency of unhealthy

food consumption in the OLS models. FE models reveal

fewer significant associations between changes in maternal

depressive symptoms and changes in children’s unhealthy

food consumption; however, consistent with the OLS results,

an increase in measures of maternal depressive symptoms

is associated with small decreases in the frequency of

consumption of healthy foods.

Although the signs on the coefficients were in the

expected direction and the P values approached statistical

significance, measures of children’s food consumption

did not predict children’s weight outcomes (results not

shown; available upon request); thus, full mediation

models including measures of both maternal depressive

symptoms and children’s food consumption were not

conducted.

Several sensitivity analyses were conducted (not

shown). First, all main effects models were re-run to

exclude wave 2 measures because a different maternal

depressive symptoms assessment was used at this wave.

Second, all main effects models were re-run to exclude

observations for which children were younger than

24 months, when infants’ weight-for-length were used

instead of weight-for-height measures as dependent vari-

ables. For both sets of these models, the patterns of results

are largely the same as those described above. Third, LPM

and FE models predicting children’s weight outcomes

from earlier measures of maternal depressive symptoms

were tested, finding no lagged associations. Fourth, LPM,

OLS and FE models predicting children’s weight and food

consumption outcomes at kindergarten entry (wave 4)

from measures of maternal depressive symptoms at

earlier waves across early childhood found no significant
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Table 1 Weighted sample descriptive statistics over the first four waves of data; Early Childhood Longitudinal Study-Birth Cohort, USA, 2001–2007

Wave 1 Wave 2 Wave 3 Wave 4
(9 months) (2 years) (pre-school) (kindergarten entry: 2006)

(n 6500) (n 6100) (n 5900) (n 4850)

Mean SD Mean SD Mean SD Mean SD

Independent variables
Mean maternal depression score (unstandardized) 5?17 5?46 0?25 0?58 5?24 5?61 4?79 5?48
% Mothers considered moderately or severely depressed- 17?68 17?64 19?11 16?54
Number of data waves mother was moderately or severely depressed 0?18 0?38 0?36 0?59 0?54 0?80 0?70 1?01

Dependent variables
Mean child BMI Z-score-

-

0?37 1?86 0?49 1?42 0?67 1?27 0?66 1?33
% Children obese (.95th percentile)-

-

16?50 19?71 17?74 17?69
Number of times in the last 7 d child ate or drank healthy foods N/A N/A 44?15 18?19 42?07 18?31
Number of times in the last 7 d child ate or drank unhealthy foods N/A N/A 17?34 12?86 16?84 12?52

Time-invariant covariates
% Male 51?96
% Child was a twin 8?51
Child race

% White 47?76
% Black 13?07
% Hispanic 20?07

% Asian, American Indian or Multiracial 25?34
% Families in which no parent graduated high school 11?57
% Families in which one or both parents had high school degree but no college degree 52?91
% Families in which one or both parents had college degree 35?52
Mothers’ pre-pregnancy weight (kg) 66?20 16?23

Time-varying covariates
Child age in months 10?37 1?84 24?43 1?20 52?85 4?13 65?04 3?77
% Mother is married 67?63 69?46 71?18 70?12
% Mother is employed full-time 33?02 36?04 41?68 45?07
% Mother is employed part-time 18?95 19?18 19?43 18?52
% Family income is below FPL 23?56 23?11 22?96 22?62
% Family income is below 130 % FPL 35?05 32?47 31?31 30?30
% Family income is below 185 % FPL 47?43 45?11 44?21 43?60
% Child has health insurance coverage 96?25 95?88 95?54 96?44
% Families living in urban areas 71?29 71?30 69?81 70?25
% Families living in rural areas 15?50 15?69 16?54 16?52

FPL, federal poverty level; N/A, not applicable; NCES, National Center for Education Statistics; CIDI-SF, Composite International Diagnostic Interview Short Form; CES-D, Center for Epidemiologic Studies Depression
Scale; CDC, Centers for Disease Control and Prevention.
Data are presented as mean and standard deviation for continuous variables, or as percentages for categorical variables. Sample sizes were rounded to the nearest fifty, in accordance with NCES regulations.
-At the 2-year wave, mothers reporting $1 affirmative answer to the three stem questions on the CIDI-SF were considered moderately or severely depressed; $1 affirmative answer to a stem question and $3 symptoms
to the branch questions were considered severely depressed. At all other waves, mothers scoring $9 on the CES-D were considered moderately or severely depressed; mothers scoring $15 were considered severely
depressed.
-

-

Obesity status was calculated using the percentiles for length-for-weight for measures taken before 24 months and weight-for-height (i.e. BMI) at 24 months and older, according to CDC guidelines (at or above the 95th
percentile for age and sex).
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Table 2 Predicting children’s BMI Z-scores and obesity (BMI at or above the 95th percentile for age and sex) from measures of maternal depression: ordinary least squares (OLS), linear
probability models (LPM) and within-child fixed-effects (FE) models; Early Childhood Longitudinal Study-Birth Cohort, USA, 2001–2007

Child’s BMI Z-score

OLS models Within-child FE models

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

B SE B SE B SE B SE B SE B SE

Maternal depression score (standardized) 20?019 0?013 20?001 0?015
Mother considered moderately or severely depressed- 20?068* 0?032 20?027 0?034
Number of data waves mother was moderately or severely depressed 20?009 0?021 0?056- 0?031
R2 0?035 0?035 0?035 0?013 0?013 0?014
Number of observations 18 300 18 300 17 800 18 750 18 750 17 200
Number of individuals 6500 6500 5900 6700 6700 6000

Child is obese-

-

LPM Within-child FE models

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

B SE B SE B SE B SE B SE B SE

Maternal depression score (standardized) 20?008* 0?003 20?008* 0?004
Mother considered moderately or severely depressed- 20?019* 0?008 20?014 0?009
Number of data waves mother was moderately or severely depressed 20?003 0?006 0?009 0?008
R2 0?030 0?030 0?030 0?003 0?003 0?004
Number of observations 19 300 19 300 16 800 18 750 18 750 17 200
Number of individuals 6500 6500 5900 6700 6700 6000

NCES, National Center for Education Statistics; CIDI-SF, Composite International Diagnostic Interview Short Form; CES-D, Center for Epidemiologic Studies Depression Scale; CDC, Centers for Disease Control and
Prevention.
Child and family covariates (not shown) are controlled: child age, gender, race, ethnicity, health insurance coverage, mothers’ pre-pregnancy weight, maternal and paternal employment hours, family structure, parental
education, family poverty status, and data collection wave. Sample sizes are rounded to the nearest fifty, in accordance with NCES regulations. Within R2 are provided for the FE models.
*P , 0?05, **P , 0?01, ***P , 0?001.
-At the 2-year wave, mothers reporting $1 affirmative answer to the three stem questions on the CIDI-SF were considered moderately or severely depressed. At all other waves, mothers scoring $9 on the CES-D were
considered moderately or severely depressed.
-

-

Obesity status was calculated using the percentiles for length-for-weight for measures taken before 24 months and weight-for-height (i.e. BMI) at 24 months and older, according to CDC guidelines (at or above the 95th
percentile for age and sex).
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Table 3 Predicting children’s healthy and unhealthy food consumption from measures of maternal depression: ordinary least squares (OLS) and within-child fixed-effects (FE) models; Early
Childhood Longitudinal Study-Birth Cohort, USA, 2001–2007

Healthy food consumption

OLS models Within-child FE models

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

B SE B SE B SE B SE B SE B SE

Maternal depression score (standardized) 20?026** 0?013 20?057** 0?021
Mother considered moderately or severely depressed- 20?073* 0?032 20?127** 0?048
Number of periods mother was moderately or severely depressed 20?039* 0?016 20?095(*) 0?057
R2 0?033 0?033 0?031 0?019 0?019 0?021
Number of observations 8300 8300 7250 8500 8500 7450
Number of individuals 5050 5050 4350 5150 5150 4450

Unhealthy food consumption

OLS models Within-child FE models

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

B SE B SE B SE B SE B SE B SE

Maternal depression score (standardized) 0?065*** 0?013 0?011 0?021
Mother considered moderately or severely depressed- 0?133*** 0?033 20?007 0?046
Number of periods mother was moderately or severely depressed 0?062*** 0?016 20?129* 0?058
R2 0?055 0?053 0?051 0?005 0?005 0?006
Number of observations 8300 8300 7250 8500 8500 7450
Number of individuals 5050 5050 4350 5150 5150 4450

NCES, National Center for Education Statistics; CIDI-SF, Composite International Diagnostic Interview Short Form; CES-D, Center for Epidemiologic Studies Depression Scale.
Child and family covariates (not shown) are controlled: child age, gender, race, ethnicity, health insurance coverage, mothers’ pre-pregnancy weight, maternal and paternal employment hours, family structure, parental
education, family poverty status, and data collection wave. Sample sizes are rounded to the nearest fifty, in accordance with NCES regulations. Within R2 are provided for the FE models.
(*)P , 0?10, *P , 0?05, **P , 0?01, ***P , 0?001.
-At the 2 year wave, mothers reporting $1 affirmative answer to the three stem questions on the CIDI-SF were considered moderately or severely depressed. At all other waves, mothers scoring $9 on the CES-D were
considered moderately or severely depressed.
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associations, suggesting there is no cumulative effect of

exposure to moderate or severe maternal depressive

symptoms on children’s later weight and eating outcomes.

Discussion

The present study used longitudinal analyses to examine

the associations of maternal depressive symptoms with

children’s standardized BMI, obesity and food consumption.

In general, results suggest that maternal depressive symp-

toms are associated with a small decrease in the likelihood

her child is obese and lower consumption of healthy foods

among young children. While these associations were

statistically significant, it is important to recognize their

small magnitude. An increase of 1 SD in maternal depressive

symptoms scores, a substantial increase, was associated with

less than a 1 percentage point decrease in the likelihood her

child is obese, a result that arguably has little clinical sig-

nificance. Further, it is important to note that, despite high

childhood obesity rates and their negative consequences,

maternal depressive symptoms should not be considered

beneficial to children’s weight, but rather the negative

associations identified in the present study may indicate

issues regarding healthy growth, eating or physical activity

during early childhood.

Whereas measures of maternal depressive symptoms

were associated with a lower likelihood of obesity in

LPM models and greater unhealthy food consumption in

OLS models, these associations were more limited in FE

analyses, which arguably provide more robust estimates.

Findings from the present study suggest that omitted

variable bias may underlie some of the mixed findings

identified in the existing literature(19–21,27–29) and demon-

strate the importance of controlling for confounding factors

when investigating the effects of maternal depressive

symptoms on child health and development. Furthermore,

findings highlight the importance of controlling for mea-

sures of maternal mental health when examining children’s

health outcomes. Alternatively, the fewer associations in the

FE models may result from these models themselves such

that they associate changes in predictors with changes in

outcomes. It is possible that instability in mothers’ depres-

sive symptoms does not lead to changes in children’s weight

outcomes, but rather that exposure to maternal depressive

symptoms has a contemporaneous effect on children’s

weight. Furthermore, previous work has found that mater-

nal sensitivity and depressive symptoms are associated with

children’s overweight during the school-age period(28); thus,

the effects of maternal depressive symptoms on children’s

weight may not appear until after kindergarten entry, the

oldest age of our sample.

Indeed, the positive coefficients between the duration of

moderate and severe maternal depressive symptoms and

increased child obesity were approaching significance, and

potentially indicate that exposure to persistent maternal

depressive symptoms may lead to increased overweight

or obesity in elementary-school children, as found in

other studies(28,29). Furthermore, the present study found

that persistent exposure was important for the weight

outcomes for the sub-sample of children in less-educated

families. Specifically, the duration a child was exposed

to moderate or severe maternal depressive symptoms

was associated with a small increase in BMI Z-score

(0?08 SD) among children whose parents lack a college

degree, suggesting that children in families with fewer

educational resources may be more vulnerable to poorer

weight outcomes as a result of sustained maternal depres-

sive symptoms. Given that in 2010 fewer than 20% of

Americans over 25 years had a bachelor’s degree or

higher(39), these findings have implications for the majority

of the US population. Results highlight a need for research to

identify the mechanisms underlying this association and for

community and mental health services to identify and reach

these families to promote healthy behaviours.

Consistent with previous work indicating that maternal

depression negatively impacts parenting and feeding prac-

tices(10,15,41) and that unhealthy eating may partially underlie

links between maternal depression and children’s weight(32),

our study found associations between mothers’ depres-

sive symptoms and their children’s lower consumption of

healthy foods across analysis models. Notably, however, our

measure of children’s food consumption was predominantly

mother-reported, did not assess serving size and had low

reliability, which may account for its lack of predictive value

for children’s weight outcomes. Furthermore, we lacked

information on parents’ food consumption, which likely

influences children’s behaviour and outcomes. However, to

the extent that parental behaviours are stable, they are

controlled in the FE models.

As with all research, our study had several limitations.

First, although we used rigorous statistical techniques

to limit omitted variable bias, we cannot draw causal

conclusions between maternal depressive symptoms and

children’s weight outcomes. Second, we used self-reported

measures of depressive symptoms, as opposed to clinical

diagnoses of maternal depression, which may be more

highly related to children’s weight outcomes. As described

above, the data had imperfect measures of children’s food

consumption. Third, the study suffered from attrition and

non-response, and due to our use of pooled data across

waves, appropriate sampling weights were unavailable.

Finally, we used the weight and height standards recom-

mended by the Centers for Disease Control and Preven-

tion; other studies may use the WHO standards, which are

based on a broader sample of children(40).

Conclusion

The present study is one of the first in the USA to

longitudinally examine the associations between maternal
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depressive symptoms and young children’s BMI, obesity

and food consumption. Results suggest an association

between maternal depressive symptoms and small

decreases in the likelihood her child is obese and in her

child’s consumption of healthy foods. Findings reveal

significant but small, positive associations between per-

sistent maternal depressive symptoms and children’s

obesity among those families in which parents lack a

college degree. Together with the previous literature,

these findings highlight the importance of identifying and

treating maternal depressive symptoms early in a child’s

life. Future research should examine the mechanisms

underlying these differences in families by educational

attainment, including meal routines, physical activity or

stress-induced metabolic changes.
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