J Pediatr (Rio J). 2013;89(2):145−150

www.jped.com.br

ORIGINAL ARTICLE

Association between family structure, maternal education level,
and maternal employment with sedentary lifestyle in primary
school-age children☆
Francisco Vázquez-Navaa,*, Norberto Treviño-Garcia-Manzob, Carlos F. Vázquez-Rodríguezc,
Eliza M. Vázquez-Rodríguezd
PhD, Departamento de Investigación, Facultad de Medicina de Tampico “Dr. Alberto Romo Caballero”,
Universidad Autónoma de Tamaulipas (UAT), Tampico, Mexico
b
MSc, Secretaría de Salud del Estado de Taumalipas, Tamaulipas, Mexico
c
MD, Hospital General de Zona No 32 Minatitlan, Instituto Mexicano del Seguro Social, Veracruz, Mexico
d
MD, Facultad de Medicina “Miguel Aleman V” – Región Veracruz, Universidad Veracruzana, Veracruz, Mexico
a

Received 14 August 2012; accepted 17 October 2012

KEYWORDS
Obesity;
Anthropometry;
Childhood;
Cross-sectional studies

Abstract
Objective: To determine the association between family structure, maternal education
level, and maternal employment with sedentary lifestyle in primary school-age
children.
Method: Data were obtained from 897 children aged 6 to 12 years. A questionnaire
was used to collect information. Body mass index (BMI) was determined using the ageand gender-specific Centers for Disease Control and Prevention definition. Children
were categorized as: normal weight (5th percentile ≤ BMI < 85th percentile), at risk
for overweight (85th ≤ BMI < 95th percentile), overweight (≥ 95th percentile). For the
analysis, overweight was defined as BMI at or above the 85th percentile for each gender.
Adjusted odds ratios (adjusted ORs) for physical inactivity were determined using a
logistic regression model.
Results: The prevalence of overweight was 40.7%, and of sedentary lifestyle, 57.2%. The
percentage of non-intact families was 23.5%. Approximately 48.7% of the mothers had
a non-acceptable educational level, and 38.8% of the mothers worked outside of the
home. The logistic regression model showed that living in a non-intact family household
(adjusted OR = 1.67; 95% CI = 1.04-2.66) is associated with sedentary lifestyle in
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overweight children. In the group of normal weight children, logistic regression analysis
show that living in a non-intact family, having a mother with a non-acceptable education
level, and having a mother who works outside of the home were not associated with
sedentary lifestyle.
Conclusion: Living in a non-intact family, more than low maternal educational level and
having a working mother, appears to be associated with sedentary lifestyle in overweight
primary school-age children.
© 2013 Sociedade Brasileira de Pediatria. Published by Elsevier Editora Ltda.
All rights reserved.
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Associação entre estrutura familiar, nível de escolaridade e emprego da mãe com
estilo de vida sedentário em crianças em idade escolar primária
Resumo
Objetivo: Determinar a associação entre a estrutura familiar, o nível de escolaridade e
emprego da mãe com o estilo de vida sedentário em crianças em idade escolar primária.
Método: Foram obtidos os dados de 897 crianças com idade entre 6-12 anos. Foi utilizado um questionário para registrar as informações. O índice de massa corporal (IMC)
foi determinado utilizando-se a definição específica para idade e sexo do Centro de
Controle e Prevenção de Doenças. As crianças foram classificadas como: peso normal
(5º-85º percentil), risco de sobrepeso (percentil ≥ 85º e < 95º), sobrepeso (percentil ≥
95º). Para análise neste estudo, sobrepeso foi definido como IMC igual ou acima do 85º
percentil para cada sexo. As razões de chance ajustadas (RCs ajustadas) foram determinadas para inatividade física utilizando o modelo de regressão logística.
Resultados: A prevalência de sobrepeso foi de 40,7%, e estilo de vida sedentário, 57,2%.
O percentual de famílias de pais separados foi de 23,5%. Aproximadamente 48,7% das
mães apresentaram um nível de escolaridade não aceitável, e 38,8% eram mães que
trabalhavam fora de casa. Os resultados do modelo de regressão logística mostram que
o fato de viver em um ambiente familiar com pais separados (RCs ajustadas = 1,67; IC de
95% = 1,04-2,66) está associado ao estilo de vida sedentário em crianças com sobrepeso.
No grupo de crianças com peso normal, a análise de regressão logística mostra que viver
em uma família com pais separados, com a mãe apresentando nível de escolaridade não
aceitável e/ou trabalhando fora de casa, não eram fatores associados a estilo de vida
sedentário.
Conclusão: Morar com uma família de pais separados, mais do que ter um baixo nível de
escolaridade materno e uma mãe que trabalha fora, parece estar associado a um estilo
de vida sedentário em crianças com sobrepeso em idade escolar primária.
© 2013 Sociedade Brasileira de Pediatria. Publicado por Elsevier Editora Ltda.
Todos os direitos reservados.

Introduction
Obesity and physical activity in children constitute important health problems worldwide.
Recent reports show that the prevalence of childhood
overweight and obesity is as high as 41%, and has been associated with the development of cardiovascular and orthopedic diseases, among others.1-6 The study of the etiology
of obesity has allowed for the identification of some risk
factors, among which heredity, eating disorders, maternal
employment, and sedentary lifestyle are highlighted.4,7,8
However, the management of this health problem is not
clear, since various studies demonstrate an increase in the
prevalence and incidence of overweight and obesity worldwide.1,3
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Sedentary lifestyle, defined as the lack of physical activity for at least 30 min three times a week, has been identified as an important risk factor for the development of
various diseases, including cardiovascular diseases and
obesity.8-10 According to recent studies, physical activity in
children has decreased over recent few years.8,10
Preventing childhood obesity could significantly benefit quality of life and lighten the burden of health care
institutions. One priority for the control of the obesity
epidemic is to identify risk factors, but the main priority is to understand the circumstances that favor the
development and presentation of these factors, such as
childhood physical inactivity. One significant proposal
is that lack neighborhood safety and the presence of
obese parents and those who do not practice sports favor
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physical inactivity in children.11,12 However, the relationship between familial structure, maternal educational
level, and maternal employment outside of the home
with physical inactivity, restrictive to primary schoolage children, needs to be further studied. Understanding
how the magnitude of some familial aspects, particularly
those of the mother, are associated with physical inactivity in childhood can help to develop better strategies
to reduce the indices of sedentary lifestyle and consequently of obesity.
Various studies demonstrate that living in a non-intact
family household,13,14 having parents with a low educational level,2,15 or having a mother who works outside of
the home13,16 favors the development of habits and risk
behaviors for health in children and adolescents.17 It is
clear that the temporary or permanent absence of one
or both of the biological parents in the child’s home can
favor the acquisition of certain habits and risk behaviors
for health, including physical inactivity. One priority for
reducing these indices in children with physical inactivity is to understand the degree to which some familial
circumstances influence such risk behaviors. Accordingly,
this study was designed to determine the association
between family structure, maternal education level, and
maternal employment with sedentary lifestyle in primary
school-age children.

Methods
A cross-sectional study was conducted based on a sample
of 897 children (474 males and 423 females) aged 6–12
years. The study took place in the urban Tampico-MaderoAltamira area of Tamaulipas state in Mexico, located 542
km northeast of Mexico City.
The children who participated in this study were
recruited from eight different public and private elementary schools (first to sixth grade) located in the urban
area. Permission was obtained for conducting the project from the corresponding educational authorities. A list
of all enrolled children was requested from each of the
selected schools. Schools and children were randomly
selected. Exclusion criteria were those related to medical
conditions that precluded physical examination, or refusal
to participate. The study was conducted in 2011. Physical
examinations performed included weight and height measurements.
Questionnaires were used to obtain the children’s demographic data, dietary habits, and physical activity.
At the time of the interview, the children’s parents or
guardians were questioned concerning the time devoted by
the children to watching television or playing video games
during a typical day.
A platform scale was used to weigh the children, and was
calibrated prior to each weight measurement. Weighing was
carried out with the child dressed in a minimum amount of
clothing, which permitted the children to stand erect and
relaxed. Weight was considered to the nearest 100 g. Height
was measured with a stadiometer. This measurement was
conducted with the child barefoot, maintaining the head in
a neutral position, with the neck, spinal column, and knees
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in physiological extension and the soles of both feet fully
supported on a horizontal surface.
Body mass index (BMI), calculated as kg/m2, was determined using the age- and gender-specific Centers for
Disease Control and Prevention (CDC) definition.18 Children
were categorized as follows: normal weight (5th percentile
≤ BMI < 85th percentile), at risk for overweight (85th ≤ BMI <
95th percentile), and overweight (≥ 95th percentile).
For analysis in this study, overweight was defined as BMI
at or above the 85th percentile for each gender.
The questionnaire was administered by duly trained personnel to ensure correct data capture.
Children who were overweight or who had any other disease were referred to the corresponding medical service
unit.
Parental written and oral informed consent was requested and obtained. The study was approved by the Ethics
Committee of the Faculty of Medicine of the Autonomous
University of Tamaulipas (UAT), Mexico.
A sugar consumption antecedent was considered if the
children consumed snacks (cookies, bread, candies, chocolate), fruit juice, non-diet or other sugar-containing drinks
more than once a day during the six months prior to the
study.

Family structure
This variable was defined based on the presence of the
biological father, the biological mother, or of both biological parents in the children’s home. Response options were:
(1) both biological parents; (2) biological father and stepmother; (3) biological mother and stepfather; (4) a single
biological parent; (5) one biological parent and other relatives, and (6) no biological parent. This variable was coded
as (1) non-intact family (absence in the home of one or
both biological parents), and (0) intact family (presence in
home of both biological parents).

Educational level of the mother
The maternal educational level was determined according
to the number of academic years of school attended. This
variable was coded as (1) non-acceptable, if the academic
level was not higher than complete secondary school, and
(0) acceptable, if the academic level complete secondary
school or higher.

Sedentary lifestyle of the children
This independent variable was constructed from the
responses obtained to the following questions: (1) During
how many weekly sessions does the child practice sports?,
(2) How many minutes per session does the child practice
sports?, (3) How many hours per day does the child watch
television?, and (4) How many hours per day does the child
devote to playing video games?. This independent variable
was codified as (1) sedentary lifestyle and (0) non-sedentary lifestyle.
Practicing sports was considered acceptable if the children devoted one or more hours per day to exercise outside
of school time for at least three times weekly. Conversely,
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the time that the children devoted to watching television
or playing video games was considered not acceptable if
greater than two hours per day.19

Statistical analyses
Data were analyzed through the Statistical Package for
Social Sciences (SPSS) v. 10.0. Some of the independent variables used in the study were continuous, while
others were categorical. Distribution of the continuous
variables was expressed as mean and standard deviation (SD), and categorical variables were expressed as
frequencies (%).
Logistic regression models were performed to study the
association between family structure, maternal educational level, maternal employment, and the outcome variable
sedentary lifestyle. Adjusted odds ratios (OR) and their 95%
confidence intervals (95% CI) were calculated. Dichotomous
variables were used for indicating the presence or absence
of a certain characteristic. A p-value < 0.05 was considered
significant.

Results
The mean age of the sample was 9.86±1.49 years.
According to BMI classification, the majority of the children had normal weight (59.3%). From the total sample,
40.7% of the children were overweight (22.3% were at risk
of overweight and 18.4% were overweight). Approximately
57.2% of the children led a sedentary lifestyle. A nonintact family was reported by 23.5% of parents. A nonacceptable educational level was documented in 48.7% of
the mothers, and 38.8% of the mothers worked outside of
the home.
Table 1 shows the percentages of gender, family structure, maternal educational level, maternal employment,
and sedentary lifestyle in at risk of overweight, overweight, and normal weight primary school-age Mexican
children. The present results show that in the group of
children at risk of overweight or overweight, the preva-

lence of non-intact family (29.3% vs. 19.5%) and maternal
employment (44.4% vs. 35.0%) was higher than in children with normal weight. There was no difference in the
prevalence of non-acceptable maternal educational level
between overweight and normal weight children (49.0%
vs. 48.5%).
A higher percentage of overweight children who led a
sedentary lifestyle (Table 2) was found in those who resided in a non-intact family (65.4% vs. 53.1%) and who had
a mother who worked outside of the home (62.3 vs. 52.2%),
compared with sedentary overweight children living in an
intact family and those without maternal employment. The
results of the logistic regression model demonstrate that
living in a non-intact family household (adjusted OR = 1.67;
95% CI = 1.04–2.66) is associated with sedentary lifestyle in
overweight children.
Table 2 shows that the percentage of normal weight
children with a sedentary lifestyle was higher in those who
lived in non-intact family households (61.5% vs. 56.5%)
and in those whose mother works outside of the home
(61.3% vs. 55.5%). The logistic regression model analyses
demonstrate that living in a non-intact family (adjusted
OR= 1.11; 95% CI = 0.68-1.80), having a mother with a
non-acceptable education level (adjusted OR = 0.83; 95%
CI = 0.58-1.18), and having a mother who works outside
of the home (adjusted OR= 1.16; 95% CI = 0.77-1.75) were
not associated with sedentary lifestyle in normal weight
children.

Discussion
Based on the present results, living in a non-intact family
household, more than low maternal educational level or
having a mother who works outside the home, appears to
be associated with sedentary lifestyle in overweight primary school-age children.
Previous studies showed that living in a household with
one, or no, biological parent favors the development of risk
habits and behaviors, including abnormal eating habits, low

Table 1 Percentages of gender, family structure, maternal educational level, maternal employment, sports practices,
television viewing, and sedentary lifestyle in overweight and normal weight primary school-age children.

Males
Females
Non-intact family
Maternal educational level
Non-acceptable
Maternal employment
Non-sports practice
Television watching > 2 h a day
Sedentary lifestyle
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At risk of overweight
(n = 200)

Overweight
(n = 165)

Normal weight
(n = 532)

Total sample
(n = 897)

n

(%)

n

(%)

n

(%)

n

(%)

116
84
67

58.0
42.0
33.5

88
77
40

53.3
46.7
24.2

270
262
104

50.8
49.2
19.5

474
423
211

52.8
47.2
23.5

116
92
95
91
104

58.0
46.0
47.5
45.5
52.0

63
70
79
82
103

38.2
42.4
47.9
49.7
62.4

258
186
196
242
306

48.5
35.0
36.8
45.5
57.7

437
348
370
415
513

48.7
38.8
41.2
46.3
57.2
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Table 2 Association of family structure, maternal educational level, and maternal employment with sedentary lifestyle in
overweight and normal weight primary school-age children.
Sedentary lifestyle

Overweight
(n = 365)

Yes/No
%
			

Normal weight
(n = 532)
Adjusted OR
p-value
Yes/No
%
(95% CI)a				

Non-intact family
70/37
65.4
1.67
0.031
64/40
61.5
			
(1.04-2.66)				
Intact familyb
137/121
53.1			
242/186
56.5
Maternal educational level
Non-acceptable
99/80
55.3
0.96
0.855
141/117
54.7
			
(0.62-1.48)				
Acceptableb
108/78
58.1			
165/109
60.2
Maternal employment
101/61
62.3
1.37
0.152
114/72
61.3
			
(0.89-2.12)				
No maternal employmentb
106/97
52.2			
192/154
55.5

Adjusted OR
(95% CI)

pvalue

1.11
(0.68-1.80)

0.659

0.83
(0.58-1.18)

0.305

1.16
(0.77-1.75)

0.456

95% CI, 95% confidence interval; OR, odds ratio.
a
Adjusted for all other variables.
b
Reference category.

academic achievement, leisure activities, and sedentary
behavior.20-22 According to the analyses in this study, overweight primary school-age children who lived with one or
no biological parent had 1.62-times greater risk of being
physically inactive or sedentary compared with children
who lived with both biological parents. This association was
previously reported by Quarmby et al. who, on studying the
associations between children’s physical activities and sedentary behaviors and family structure, found that children
who lived in non-intact family households had greater risk
of physical inactivity compared with children living with
both biological parents.23 Some of the following factors can
favor this effect: it is possible that the work activities of
the mother or father do not allow them to carry out some
essential parental duties such as supervision of the children’s daily activities both inside and outside of the home,
including accompanying them to or performing sports activities with the children.23 It has also been suggested that
parental non-attachment to sports activities is transferred
to the children.24,25
The study of the association between maternal educational level and children’s physical inactivity has generated
varying results.26,27 Sherar et al., in their study conducted
on 77 girls in grades fourth through eighth, demonstrated
that girls whose mothers had higher educational levels performed more vigorous physical activities.27 Conversely, Bail
et al., in their study of 542 children aged 5 to 12 years,
found no association between maternal education and
physical activity of the children.26 The present results show
that the prevalence of physical inactivity in overweight
children is not associated with having a mother with a low
educational level. It is possible that the different results
are related with the sample size used or the design of the
study conducted. The mechanism proposed by which a
mother with a high educational level is associated with the
adequate physical activity of children is that these mothers
have better knowledge of the healthy effects of physical
activity.
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The results of studies on the association between
maternal employment and physical inactivity in children
are controversial.28,29 Some authors have found an association between maternal employment and physical inactivity or sedentary lifestyle, while others did not.13,16,29
The present data did not show an association between
presence of a mother who works outside of the home
and physical inactivity of overweight and non-overweight
children. In Mexico, as in well developed countries such
as the UK, the prevalence of mothers who work outside
the home has increased over the past decades.28 It is noteworthy that the presence of a mother who works outside
of the home can contribute to a better familial economic
level. However, the time that the mother spends at work
outside of the home does not always translate into the
well-being of her children, because the mother may be
not able to prepare or supervise healthy meals at home,
nor supervise the children’s activities within as well as
outside of the home, including physical activity. In some
developed countries, this observation has given rise to
a strong debate on whether both parents should work
outside the home when the children are young, due to
the negative impact on the children’s development when
both parents work.28
This study has some limitations that should be taken into
consideration when generalizing its results: (1) the data
analyzed in this study was gathered through a self-reported
questionnaire applied to the children’s parents or guardians
and to the children themselves; (2) invitations were issued
to the children to participate in the study and they participated under the informed consent granted by their parents
or guardians; (3) this was a cross-sectional study; thus, no
causal relationship can be established.
According to the results, living in a non-intact family
household, to a greater extent than maternal educational
level or having a mother who works outside of the home,
appears to be associated with a sedentary lifestyle in overweight children.

4/4/13 09:45:32

150

Conflicts of interest
The authors have no conflicts of interest to declare.

References
1. World Health Organization (WHO). Obesity and overweight.
Fact sheet. Geneva: WHO; 2003 [accessed 12 Apr 2012].
Available from: http://www.who.int/dietphysicalactivity/
media/en/gsfs_obesity.pdf
2. Moreira MA, Cabral PC, Ferreira HS, Lira PI. Overweight and
associated factors in children from northeasten Brazil. J Pediatr
(Rio J). 2012;88:347-52.
3. Andreasi V, Michelin E, Rinaldi AE, Burini RC. Physical fitness
and associations with anthropometric measurements in 7 to
15-year-old school children. J Pediatr (Rio J). 2010;86:
497-502.
4. Gupta N, Goel K, Shah P, Misra A. Childhood obesity in developing
countries: epidemiology, determinants, and prevention. Endocr
Rev. 2012;33:48-70.
5. Akintunde AA, Akinwusi PO, Adebayo RA, Ogunyemi S, Opadijo
OG. Burden of obesity in essential hypertension: pattern and
prevalence. Niger J Clin Pract. 2010;13:399-402.
6. Moschonis G, Tanagra S, Vandorou A, Kyriakou AE, Dede V,
Siatitsa PE, et al. Social, economic and demographic correlates
of overweight and obesity in primary-school children:
preliminary data from the Healthy Growth Study. Public Health
Nutr. 2010;13:1693-700.
7. Jesus GM, Vieira GO, Vieira TO, Martins C da C, Mendes CM,
Castelão ES. Determinants of overweight in children under 4
years of age. J Pediatr (Rio J). 2010;86:311-6.
8. Butte NF, Puyau MR, Adolph AL, Vohra FA, Zakeri I. Physical
activity in nonoverweight and overweight Hispanic children
and adolescents. Med Sci Sports Exerc. 2007;39:1257-66.
9. Löllgen H, Löllgen D. Risk reduction in cardiovascular diseases
by physical activity. Internist (Berl). 2012;53:20-9.
10. Alves JG, Siqueira PP, Figueiroa JN. Overweight and physical
inactivity in children living in favelas in the metropolitan region
of Recife, Brazil. J Pediatr (Rio J). 2009;85:67-71.
11. Trost SG, Sirard JR, Dowda M, Pfeiffer KA, Pate RR. Physical
activity in overweight and nonoverweight preschool children.
Int J Obes Relat Metab Disord. 2003;27:834-9.
12. Burdette HL, Whitaker RC. A national study of neighborhood
safety, outdoor play, television viewing, and obesity in
preschool children. Pediatrics. 2005;116:657-62.
13. Hesketh K, Crawford D, Salmon J, Jackson M, Campbell K.
Associations between family circumstance and weight status of
Australian children. Int J Pediatr Obes. 2007;2:86-96.
14. Gibson LY, Byrne SM, Davis EA, Blair E, Jacoby P, Zubrick SR. The
role of family and maternal factors in childhood obesity. Med J
Aust. 2007;186:591-5.

07 Org 145-150.indd 150

Vázquez-Nava F et al.
15. Jiang J, Rosenqvist U, Wang H, Greiner T, Ma Y, Toschke AM. Risk
factors for overweight in 2- to 6-year-old children in Beijing,
China. Int J Pediatr Obes. 2006;1:103-8.
16. Hawkins SS, Cole TJ, Law C. Maternal employment and early
childhood overweight: findings from the UK Millennium Cohort
Study. Int J Obes (Lond). 2008;32:30-8.
17. Blake J. Family size and the quality of children. Demography.
1981;18:421-42.
18. Centers for Disease Control and Prevention. U. S. Department
of Health and Human Services. National Center for Health
Statistics Clinical Growth Charts. 2005 [accessed 22 Jul 2012].
Available
from:
http//www.cdc.gov/nchs/about/major/
nhanes/growthcharts/clinical_charts.htm
19. American Academy of Pediatrics. Committee on Public
Education. American Academy of Pediatrics: Children,
adolescents, and television. Pediatrics. 2001;107:423-6.
20. Nebot M, Tomás Z, Ariza C, Valmayor S, López MJ, Juárez O.
Factors associated with smoking onset: 3-year cohort study of
schoolchildren. Arch Bronconeumol. 2004;40:495-501.
21. McConley RL, Mrug S, Gilliland MJ, Lowry R, Elliott MN, Schuster
MA, et al. Mediators of maternal depression and family
structure on child BMI: parenting quality and risk factors for
child overweight. Obesity (Silver Spring). 2011;19:345-52.
22. Springer AE, Sharma S, de Guardado AM, Nava FV, Kelder SH.
Perceived parental monitoring and health risk behavior among
public secondary school students in El Salvador. Scientific World
Journal. 2006;6:1810-4.
23. Quarmby T, Dagkas S, Bridge M. Associations between children’s
physical activities, sedentary behaviours and family structure:
a sequential mixed methods approach. Health Educ Res. 2011;
26:63-76.
24. Crawford D, Cleland V, Timperio A, Salmon J, Andrianopoulos N,
Roberts R, et al. The longitudinal influence of home and
neighbourhood environments on children’s body mass index
and physical activity over 5 years: the CLAN study. Int J Obes
(Lond). 2010;34:1177-87.
25. Latorre PA, Gasco F, García M, Martínez RM, Quevedo O,
Carmona FJ, et al. Analysis of the influence of the parents in
the sports promotion of the children. J Sport Health Res. 2009;
1:12-25.
26. Ball K, Cleland VJ, Timperio AF, Salmon J, Crawford DA.
Socioeconomic position and children’s physical activity and
sedentary behaviors: longitudinal findings from the CLAN study.
J Phys Act Health. 2009;6:289-98.
27. Sherar LB, Muhajarine N, Esliger DW, Baxter-Jones AD. The
relationship between girls’ (8-14 years) physical activity and
maternal education. Ann Hum Biol. 2009;36:573-83.
28. Mindlin M, Jenkins R, Law C. Maternal employment and
indicators of child health: a systematic review in pre-school
children in OECD countries. J Epidemiol Community Health.
2009;63:340-50.
29. Cawley J, Liu F. Maternal employment and childhood obesity: a
search for mechanisms in time use data. Econ Hum Biol.
2012;10:352-64.

4/4/13 09:45:32

