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Abstract

Objective: The purpose of the study was to test the moderating influence of two
risk factors, maternal depression and socio-economic status (SES), on the asso-
ciation between authoritarian and permissive parenting styles and child obesity.
Design: Correlational, cross-sectional study. Parenting style was measured with
the Parenting Styles and Dimensions Questionnaire (PSDQ). Maternal depression
was measured using the Center for Epidemiologic Studies Depression Scale (CES-
D). BMI-for-age percentile was used to categorize children by weight status
(children with BMI-for-age $95th percentile were classified as obese). SES was
computed from parent education and occupational status using the four-factor
Hollingshead index.
Setting: Rural public schools in a mid-western state in the USA.
Subjects: One hundred and seventy-six mothers of first-grade children (ninety-one
boys, eighty-five girls) enrolled in rural public schools.
Results: Both maternal depression and SES were found to moderate the permis-
sive parenting style/child obesity association, but not the authoritarian/child
obesity association. For depressed mothers, but not for non-depressed mothers,
more permissive parenting was predictive of child obesity. Similarly more per-
missive parenting was predictive of child obesity among higher SES mothers, but
not for lower SES mothers.
Conclusions: Maternal depression and SES interact with permissive parenting style
to predict child obesity. Future research should examine the relationship among
these variables using a longitudinal design.

Keywords
Child obesity

Parenting styles
Parental depression

Socio-economic status

Child obesity has become one of the top public health

concerns in recent years(1,2). The WHO has declared

obesity to be a world epidemic(3), with at least one in ten

school-aged children worldwide meeting criteria for

overweight(4). In the USA approximately one in six chil-

dren between the ages of 2 and 19 years is obese and

approximately one in three children is overweight(5). A

number of negative physical health consequences(6) and

psychosocial consequences(7,8) of childhood overweight

and obesity have been well documented. The urgency

of this public health problem has led to revisions in

terminology such that children with BMI-for-age $95th

percentile are designated ‘obese’ and children with BMI-

for-age $85th percentile but ,95th percentile are classi-

fied as ‘overweight’(9). We follow this revised terminology

in the current report.

Although numerous intervention programmes for

childhood obesity have been developed in the last several

decades, most have had limited success(10). As a result,

treatment providers have been encouraged to address

broader contextual factors(11,12) with specific attention to

general, non-food-related, parenting(13,14). In the past,

research linking parenting to child obesity has focused on

food-related parenting (e.g. determining portion sizes,

encouraging/discouraging eating); only recently have

researchers begun to look at more general parenting style

in relation to child obesity(15).

Baumrind(16) identified three different general parenting

styles based on levels of parent control/demandingness

and warmth/responsiveness. Authoritarian parents are

considered to be low on responsiveness and high on

demandingness, expecting children to accept regulations

and rules without question and with complete obedi-

ence(17). In contrast, permissive parents are high on

responsiveness but low on demandingness, setting few,

if any, household rules and assigning few responsibilities
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to children(16). Authoritative parents are high on both

demandingness and responsiveness, explaining the rea-

soning behind rules and responsibilities and showing a

willingness to consider their children’s opinions(16).

Research findings regarding the relationship between

mothers’ parenting style and child overweight/obesity

have been mixed. For example, Rhee et al.(18) (n 872,

longitudinal design) found a positive association between

child obesity and authoritarian, permissive and neglectful

(parenting low in both warmth and control) parenting

styles. Chen and Kennedy(19) (n 163, cross-sectional

design) found a positive relationship between permissive

parenting (termed ‘democratic’ by the authors) and child

weight but not between authoritarian parenting and child

weight. Wake et al.(20) (n 4983, cross-sectional design)

failed to find a relationship between parenting style and

child overweight. Agras et al.(21) (n 150, longitudinal

design) failed to find any significant associations between

parenting styles and child weight.

The inconsistent findings for the association between

parenting style and child obesity may be an indication

that additional variables moderate this relationship(22). In

a recent review of the research literature on the associa-

tion between parenting and child weight, Ventura and

Birch(10) point out that an important step to advancing

understanding of the parenting/child obesity association

is to test for potential moderating influence. Such is the

primary aim of the research discussed in the current

report. We hypothesized that maternal depression and

socio-economic status (SES) would moderate the per-

missive parenting/child obesity association and also

the authoritarian parenting/child obesity association.

The authoritarian and permissive parenting styles were

specifically examined because of their negative effect

on child functioning(23,24) and because of the possible

exacerbating influence that maternal depression and SES

would have on these negative styles of parenting.

The permissive parenting style is associated with food-

related parenting, specifically decreased parental aware-

ness of and involvement in children’s food choices(25,26).

Because maternal depression has been shown to be asso-

ciated with lax and inconsistent disciplinary practices/rule

enforcement(23), it may exacerbate the hands-off parenting

style of permissive parents by further decreasing mothers’

involvement in guiding children’s healthy food choices.

Higher SES, which is associated with increased allowance

for child self-direction(27) and the tendency to be more

democratic(28) and indulgent(24) in parenting, is likely to

have a similar exacerbating influence on permissive par-

enting. The likely result is poorer child eating patterns and

greater risk for child overweight/obesity. For example,

given greater freedom over eating choices children may be

more likely to eat while watching television, a practice

associated with less healthful eating(29).

The authoritarian parenting style, characterized by high

demandingness and low emotional support, is associated

with increased use of pressure and restriction in maternal

feeding practices and decreased modelling of healthy

eating behaviours for children(25). Both maternal

depression and low SES have been linked to parenting

behaviours similar to those exhibited in the authoritarian

parenting style. Maternal depression has been linked to

decreased warmth and nurturance(30), increased irrit-

ability and hostility(31), and poor anger control towards

children(23). Similarly, low SES parenting is associated with

increased controlling behaviours, physical punishment,

harsh discipline techniques(32), and decreased use of rea-

soning(33) and affection(34) with children. Thus, maternal

depression and low SES may exacerbate the effects of

authoritarian parenting on child weight by accentuating

negative maternal feeding practices (i.e. pressure, restric-

tion, failure to provide a positive model).

In sum, we tested four moderating hypotheses. First,

maternal depression would exacerbate the impact of

authoritarian parenting (H1) on child obesity. Second,

maternal depression would exacerbate the impact of

permissive parenting (H2) on child obesity. Third, low

SES would interact with authoritarian parenting (H3) to

increase risk for child obesity. Fourth, high SES would

interact with permissive parenting (H4) to increase risk

for child obesity.

Method

The participant sampling strategy was as follows: 597

families were recruited in autumn 2005; seven families

moved in the same semester leaving a sample of 590. In

spring 2006, questionnaire packets were distributed

through the mail or schools to the 590 families for parents

to complete; 253 (43 %) parents returned packets. A

comparison of responders and non-responders revealed

that children of non-responding mothers were slightly

more likely to be obese than children of responding

mothers (16?6 % v. 12?6 %). However, the difference was

non-significant. Parents were paid $US 20 for completing

questionnaires. The protocol and procedures were

approved by the university Institutional Review Board for

Human Subjects and complied with the US Health

Insurance Portability and Accountability Act guidelines

protecting the privacy of health information.

Of the 253 families who returned parent questionnaires

at baseline, 176 female caregivers (including 171 biolo-

gical mothers as well as three stepmothers and two

grandmothers identified as the primary female caregiver)

for whom the following data were available were inclu-

ded in the study: at least one sub-scale of the parenting

style measure (authoritarian or permissive, with the

constraint that no more than one item be blank per

sub-scale), a child’s height and weight from which BMI-

for-age percentile was calculated, and a score for SES

and depression. For the sake of convenience, female

1238 GL Topham et al.

https://doi.org/10.1017/S1368980009992163 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980009992163


caregivers will be referred to as ‘mothers’ throughout the

paper. The only significant demographic difference

between families who had complete data v. those who

did not is that the former were more likely to be married.

Child measures were collected at all schools during the

first four months of the child’s first-grade year. Children’s

anthropometric assessments, including height and weight,

were conducted by trained research assistants in the school

gymnasium during a physical education period or in the

hall outside the child’s classroom. Training for research

assistants prior to data collection followed guidelines set by

the WHO Multicentre Growth Reference Study Group(35).

Research assistants practised measuring a standard person

to within 0?5 cm and recording results accurately. During

assessments, children were asked to remove bulky clothing

(e.g. sweaters, jackets) and shoes before measurements.

Children’s body weight was determined by using a digital

scale (Tanita electronic scale model BWB-800, accuracy

60?2 lb (60?09kg); Tanita, Arlington Heights, IL, USA).

Height was measured with a portable height-measuring

board, accuracy 60?2 cm (Shorr Productions, Olney, MD,

USA). Each child’s height was measured twice and aver-

aged for analysis. If the first two measurements were not

within 60?3 cm, a third height measurement was taken and

the discrepant measure discarded.

The Demographic Questionnaire included questions

covering parent and child age and ethnicity, as well as

parent education, income and occupation. SES was com-

puted from parent education and occupational status using

the four-factor Hollingshead index(36). Based on the Hol-

lingshead criteria, scores were computed for parental

occupational status and education and combined to form

the SES score. In cases where SES scores were available for

both parents, the mean was used. Possible SES scores range

from 8 to 66 with scores corresponding to social strata (e.g.

30–39: skilled craftspeople, clerical and sales workers;

40–54: medium business, minor professionals and technical

workers; 55–66: major business and professional).

The Parenting Styles and Dimensions Questionnaire

(PSDQ)(37), a shortened version of the original sixty-two-

item questionnaire(38), is a thirty-two-item instrument

answered on a 5-point scale (1 5 never to 5 5 always)

and comprised of three scales measuring authoritarian

(twelve items), authoritative (fifteen items), and permis-

sive (five items) parenting. Authoritarian includes items

such as ‘I use physical punishment as a way of dis-

ciplining our child’, ‘I yell or shout when our child mis-

behaves’ and ‘I punish by taking privileges away from our

child with little if any explanations’. Permissive reflects

parents’ lack of follow-through in discipline (e.g. ‘I state

punishments to our child and do not actually do them’

and ‘I find it difficult to discipline our child’). The PDSQ

has been shown to be reliable and valid among pre-

school and school-aged children(39). On the original

shortened version, internal consistencies for the two

parenting styles, authoritarian and permissive, were 0?82

and 0?64, respectively. Cronbach’s a in the current sample

was 0?75 for Authoritarian and 0?72 for Permissive. Scores

were computed for each parenting style by calculating the

mean of the items.

The Center for Epidemiologic Studies Depression Scale

(CES-D) is a twenty-item, adult self-report instrument

scored on a 4-point (0 5 rarely or none of the time to

3 5 most or all of the time) Likert-type scale that measures

the degree to which participants have experienced

depressive symptoms in the previous week(40). Sample

items include ‘My sleep was restless’, ‘I felt lonely’, ‘I did

not feel like eating’ and ‘I was bothered by things that

usually don’t bother me’. Internal consistency and test–

retest reliability of the CES-D have been shown to be

within the acceptable range for samples that include

women of the same age as the study participants(40).

Internal consistency in our sample was a 5 0?90. Scores

were computed by calculating the sum of items resulting

in a possible range of 0 to 60.

BMI-for-age of the child participants was calculated

using height, weight, sex and age. In order to calculate

BMI-for-age, the child’s sex, date of measurement, birth

date, height and weight were entered into the Epi Info

program(41). Child Obesity was defined as BMI-for-age

$95th percentile(9,42). The BMI-for-age percentiles were

used to create a dichotomous variable with two levels,

obese ($95th percentile; n 17) and non-obese (,95th

percentile; n 159). The 95th percentile was used as the cut-

off based on Krebs et al.’s(43) identification that the speci-

ficity (i.e. the accurate exclusion of children who by the

standard method for body fat assessment are not in the

highest group) of the 95th percentile cut-off ranges from

96% to 99%, whereas the specificity of the 85th percentile

cut-off ranges from 67% to 96%. Furthermore, the pattern

of findings in the existing literature on the relationship

between parenting style and child weight(18–20) suggests

that the 95th percentile is a more meaningful cut-off than

the 85th percentile in examining this association.

Data were analysed using the SPSS statistical software

package version 15?0 (SPSS Inc., Chicago, IL, USA).

Multiple logistic regression analyses were conducted to

test the four moderation hypotheses. Significance was set

at P # 0?05(44). All regression models contained a main

effect for a parenting style variable (Authoritarian or

Permissive), a main effect for the moderator (Maternal

Depression or SES) and the interaction term.

All continuous variables were centred (the mean of the

variable was subtracted from each score) prior to creating

the interaction term(45). Post hoc probing was conducted to

further examine significant moderator effects(45,46). Interac-

tion terms were created in accordance with steps outlined in

Aiken and West(45). In the case of SES, 11SD was used as

high and 21SD was used as low in accordance with Aiken

and West’s recommendation for continuous variables

that do not have a clear high/low cut-off. In the case of

depression, the cut-off of 16 identified by Beekman
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et al.(47) was used to classify mothers as Depressed (n 36)

or Non-Depressed (n 140) for follow-up analyses. The

interaction terms were then computed by multiplying the

new grouping variables (High or Low SES; Depressed or

Non-Depressed) by Permissive or Authoritarian parenting

style. Including more moderator variables (e.g. both SES

and depression; marital status) in the logistic regression

analyses produced essentially the same results as those of

analyses with individual moderators. Thus, the more

parsimonious models are presented in the results. Power

calculations in logistic regression are incredibly complex

and much work remains to be done(48); we do however

provide very preliminary power estimates based on

Tosteson et al.(49,50) for the simple regressions that follow

up on the significant interaction effects.

Results

A total of 176 mothers (including three stepmothers and two

grandmothers identified as the primary female caregiver) of

first-grade children (ninety-one boys, eighty-five girls) had

complete data and were included in the present study.

Sample characteristics are presented in Table 1. Mean BMI-

for-age percentile of the children was 59?97 (SD 26?77).

Means, standard deviations, and actual and possible ranges

for all other measures in the study, including SES and

Maternal Depression, are presented in Table 2. Preliminary

analysis indicated that SES and Maternal Depression were

not significantly correlated (r 5 20?09, P 5 0?62).

Results of logistic regression analyses testing H1

revealed no significant moderator effect of maternal

depression on the relationship between Authoritarian

parenting and Child Obesity (see Table 3 for all specific

overall regression results). Tests of H2 revealed a sig-

nificant moderator effect for Maternal Depression on the

relationship between Permissive parenting and Child

Obesity. Two separate post hoc logistic regression ana-

lyses were run; in the first, Depressed and Permissive, as

well as their interaction, were entered. In the second,

Non-Depressed and Permissive, as well as their interac-

tion, were entered. Significance tests for the simple slopes

of Permissive indicated that the simple slope for the

Depressed regression line was significant, w2
ð1Þ ¼ 3.70,

b 5 1?91, P 5 0?05, OR 5 6?74 (95 % CI 0?96, 47?16),

power 5 0?88. For each one-point increase in Permissive

parenting among Depressed mothers, the odds of their

children being obese increased by 6?74. For the Non-

Depressed line, the simple slope of Permissive was not

significant, w2
ð1Þ ¼ 0.33, b 5 20?31, P 5 0?56, OR 5 0?74

(95 % CI 0?26, 2?09), power 5 0?33; see Fig. 1.

Results of logistic regression analyses testing H3 revealed

no significant moderator effect of SES on the relationship

between Authoritarian parenting and Child Obesity.

Because interaction effects tend to be small, the power in

the analyses may not have been sufficient to find significant

effects, and results for H1 and H3 should be interpreted

cautiously. Tests of H4 revealed a significant interaction

between Permissive and SES. Two separate post hoc

regression analyses were run; in the first, High SES and

Permissive as well as the interaction between them were

entered. In the second, Low SES and Permissive as well as

the interaction between them were entered. The simple

slope for the High SES regression line was significant,

w2
ð1Þ ¼ 3.80, b 5 1?26, P 5 0?05, OR 5 3?51 (95% CI 0?99,

12?39), power 5 0?77; whereas the simple slope for the Low

SES regression line was not significant, w2
ð1Þ ¼ 3.12,

b 5 23?71, P 5 0?08, OR 5 0?02 (95% CI 0?00, 1?50),

power 5 0?99. For mothers of higher SES, as Permissive

parenting increased so did the odds of their children being

obese (for each one point increase in Permissive the odds

of their children being obese increased by 3?51); whereas,

for mothers of lower SES, Permissive parenting was not

significantly related to Child Obesity (see Fig. 2).

Discussion

The current study is the first to examine the moderating

role of maternal depression and SES on the relationship

Table 1 Means and standard deviations or percentages for
demographic measures in the study population: mothers and their
first-grade children enrolled in rural public schools in a mid-western
US state

Variable Mean or % SD n

Child’s age (years) 6?85 0?37 172
Mother’s age (years) 34?91 6?31 152
Child obesity* (%)

No 90?3 159
Yes 9?7 17

Child’s sex (%)
Male 51?7 91
Female 48?3 85

Child’s ethnicity (%)
Euro-American 77?8 137
Native American 18?2 32
Multi-ethnic 1?7 3
Other minority 1?1 2
Not stated 1?1 2

Maternal ethnicity (%)
Euro-American 77?8 137
Native American 13?6 24
Multi-ethnic 4?5 8
Other minority 1?7 3
Not stated 2?3 4

Maternal education (%)
Less than 12th grade 4?6 8
High school diploma 10?8 19
Some college- 31?6 55
Vo-tech graduate 11?9 21
College graduate 40?3 71

Marital status (%)
Married, first time 61?4 108
Single, never married 2?8 5
Single, divorced 10?8 19
Remarried 23?9 42

*Child obesity defined as BMI-for-age $95th percentile.
-Attended some college classes but did not graduate from college.
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between parenting style and child obesity. Both maternal

depression and SES were found to moderate the per-

missive parenting/child obesity association. The finding

that the interaction between maternal depression and

permissive parenting increased the likelihood of child

obesity may be a function of the fact that both are likely

to reduce maternal involvement in guiding the child’s

healthy food choices. Furthermore, both maternal

depression and permissive parenting tend to undermine

child self-regulation(51,52) and, thus, may leave children

with few internal resources to help them regulate their

own patterns of dietary intake. The combination of lim-

ited child internal regulation (i.e. self-regulation) with

Table 2 Means, standard deviations and ranges for study measures* among the study population: mothers and their first-grade children
enrolled in rural public schools in a mid-western US state

Variable (questionnaire) Scale mean SD Actual range Possible range

SES 39?00 9?88 17–63 8–66
Authoritarian (PSDQ)- 1?79 0?39 1?08–3?50 1–5
Permissive (PSDQ)- 2?17 0?60 1?00–4?20 1–5
Maternal depression (CES-D)-

-

9?58 8?40 0–42?00 0–60
Child BMI percentile 59?97 (median 64?71) 26?77 0?14–99?81 0–100

SES, socio-economic status; PSDQ, Parenting Styles and Dimensions Questionnaire; CES-D, Center for Epidemiologic Studies Depression Scale.
*Sample size (n) for statistics ranges from 171 to 176.
-All PSDQ scales: 1 5 never, 2 5 once in awhile, 3 5 about half the time, 4 5 very often, 5 5 always.
-

-

CES-D scale: 0 5 rarely, 1 5 a little of the time, 2 5 occasionally, 3 5 most of the time.

Table 3 Regression analyses predicting child overweight among first-grade children enrolled in rural public schools in a mid-western US
state

Outcome
Model summary Coefficients 95 % CI for OR

Predictors C2 df P B SE OR Lower Upper

Overall 3?82 3 0?28
Authoritarian 3?05 1 0?08 21?58 0?44 0?21 0?04 1?18
Depression 0?36 1 0?55 0?02 0?04 1?02 0?96 1?09
Authoritarian 3 Depression 0?70 1 0?40 0?06 0?05 1?06 0?92 1?21

Overall 4?74 3 0?22
Permissive 0?394 1 0?44 0?277 0?44 1?30 0?60 3?41
Depression 1?075 1 0?04 20?042 0?04 0?96 0?90 1?04
Permissive 3 Depression 3?814 1 0?05 0?087 0?05 1?09 1?00 1?19

Overall 4?02 3 0?26
Authoritarian 2?42 1 0?12 21?04 0?90 0?25 0?04 1?44
SES 0?38 1 0?54 0?02 0?03 1?02 0?96 1?08
Authoritarian 3 SES 0?93 1 0?34 0?08 0?09 1?09 0?92 1?29

Overall 4?56 3 0?21
Permissive 0?91 1 0?31 0?42 0?44 1?52 0?64 3?61
SES 0?25 1 0?61 0?01 0?03 1?01 0?93 1?07
Permissive 3 SES 3?87 1 0?05 0?09 0?04 1?08 1?00 1?18

B, non-standardized regression coefficient; SE, standard error of B; SES, socio-economic status.
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Fig. 1 Depiction of the moderating effect of maternal depres-
sion on the relationship between permissiveness and child
overweight, illustrating a significant slope for Depressed (? ? ?)
and a non-significant slope for Non-Depressed (- - -) mothers
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Fig. 2 Depiction of the moderating effect of socio-economic
status (SES) on the relationship between permissiveness and
child overweight, illustrating a significant slope for High SES
(? ? ?) and a non-significant slope for Low SES (- - -) mothers
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decreased external regulations (i.e. maternal monitoring

behaviours) may be particularly problematic to the

development of healthy eating patterns among children.

Future research is needed to examine the possibility that

parent feeding practices and child self-regulation mediate

the impact of the interaction of maternal depression and

permissive parenting on child obesity.

The finding that the interaction between high SES and

permissiveness increases the risk for child obesity may be

partially explained by research suggesting that high SES

parents tend to be more indulgent in their parenting(24).

The combination of high SES and permissive parenting

may result in a particularly indulgent parenting style that

fails to help children develop self-regulation in general

and specifically with decisions related to eating. It is

unclear, however, why authoritarian parenting did not

interact with either SES or maternal depression in pre-

dicting child obesity. The restricted range of scores on the

authoritarian parenting variable (none of the mothers

scored above 3?5 on the 5-point scale) may help explain

the absence of findings here. It should also be reiterated

that the sample size needed to detect small effects is often

quite large, and interaction effects are typically smaller

than main effects(53), thus lack of power may have been a

factor in our non-significant findings.

There were several limitations in the current study.

Similar to much of the previous research examining the link

between parenting style and child obesity, the design of the

present study was cross-sectional, making it difficult to

draw definitive conclusions about whether the interaction

of permissiveness with other risk factors leads to child

obesity, or whether child eating patterns or child body

weight lead to maternal permissiveness and depression.

Future research should utilize a longitudinal design to fur-

ther explore the nature of these relationships. The 43%

response rate was an additional limitation but is consistent

with other studies employing a similar survey methodol-

ogy(54,55). As mentioned in the Methods section, children of

non-responding mothers were slightly more likely to be

obese than children of responding mothers (16?6% v.

12?6%). Although the absence of a statistical difference in

response rate between parents of obese and non-obese

children alleviates concern about bias in the sample, the

comparatively smaller percentage of obese children in the

sample is considered a limitation because obese children

were of particular interest in the study. Finally, the sample

was primarily Euro-American with Native Americans com-

prising the second most common ethnic group. Due to the

important association between ethnicity, parenting style

and overweight/obesity(56,57), further research is warranted

in order to explore the relationship between parenting style

and child obesity, and the moderating effects of maternal

depression and SES, in large samples of parents and chil-

dren of specific ethnic backgrounds.

The results of the present study contribute to the

existing knowledge of parenting influences on child

obesity. The study is unique in that it sheds light on the

moderating influence of two family risk factors, maternal

depression and SES, on the link between parenting style

and child obesity. The study also makes an important

contribution to the literature by examining the association

between parenting style and child obesity in a relatively

large, low-income, rural population of school-aged chil-

dren and their mothers, a population under-represented

in child overweight/obesity research(10).

The results of the present study provide support for calls

to broaden child obesity prevention and treatment pro-

grammes to address non-food-related parenting. Should

further studies confirm the current results, it would be

important for those working with children and parents to

help mothers who exhibit permissive parenting styles

(especially higher SES or depressed mothers) learn to be

more structured in their limit setting and follow through

with their children, in both food-related and non-food-

related situations. Further research utilizing a longitudinal

design is needed to provide additional evidence of the

associations found in the current study.

Conclusions

Maternal depression and SES moderated the association

between permissive parenting and child obesity. For

depressed mothers, permissive parenting was predictive

of child obesity. Likewise, for high SES mothers, permis-

sive parenting was predictive of child obesity. The results

provide insight into the complex association between

parenting style and child obesity and overweight and

have potential to inform treatment and prevention pro-

grammes for child obesity. Longitudinal research is

needed to further test the relation among these variables.
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