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Naturally, research on children’s energy balance-related 
behaviours frequently focuses on the family lifestyle and 
environment. The family is the setting where the first long-
term formation of the dietary and PA patterns of children 
occurs, and family-based lifestyle interventions are still the 
cornerstone of weight management in children (Kumar 
& Kelly, 2017). In general, there is a positive correlation 
between parent-child body weight status and the risk of 
child obesity when their parents are obese (Bushnik et 
al., 2017; Liu et al., 2013). Similarly, positive associations 
between the PA of parents and their children have been 
observed repeatedly (Craig et al., 2013; Sigmundová et al., 
2020). However, findings on parent-child relationships in 
PA and obesity relative to the number of children in the 
family are scarce.

Many family-related determinants and correlates of 
childhood obesity have been uncovered in genetics (e.g., 
parental overweight), lifestyle (e.g., parental stress, mater-
nal smoking or breastfeeding status), or sociology (e.g., 
the socioeconomic status of families; Danielzik et al., 
2004; Parks et al., 2012), but there are still incomplete and 
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Abstract
Background: The influence of parents on physical activity (PA) and body weight of their children is confirmed by scientific studies. 
However, it is not known whether only children or those with siblings have a higher level of PA and healthier body weight. Objective: 
The aims of this study are (i) to assess whether there are any differences in the achievement of the daily step count (SC) recom-
mendation and in the prevalence of overweight/obesity between only children and children from families with multiple children, 
and (ii) to investigate whether the achievement of the SC recommendation by children/parents and parental overweight/obesity is 
associated with childhood obesity. Methods: The analysis included 566 families (10.6%/89.4% with single child/two or more children) 
with complete data on weight status and PA monitored with a Yamax pedometer during regular school/work between 2013–2019. 
The daily SC recommendation amounted to ≥ 13,000/11,000 SC for 5–12-year-old sons/daughters and ≥ 10,000 SC for 12–16-year-
old adolescents and adults. The chi-square test was used to compare the achievement of the daily SC recommendation and the 
prevalence of overweight/obesity. Binary logistic regression analyses were used to investigate whether the achievement of the daily 
SC recommendation by children/parents and parental overweight/obesity were associated with obesity in their offspring. Results: A 
significantly higher proportion of children with siblings achieved the recommended daily SC (51.8% vs. 31.7%, p = .003) and showed 
a lower prevalence of overweight (16.2% vs. 20.0%, p = .041) and obesity (7.1% vs. 20.0%, p < .001) compared with only children. 
The achievement of the daily SC recommendation in children significantly (p < .05) decreased the odds ratio of obesity (odds ratios 
0.22–0.34, 95% confidence intervals 0.07–0.85). Conclusions: Children from families with siblings had higher physical activity and 
healthier body weight than those from single-child families. However, reaching the recommended daily SC reduces the likelihood of 
childhood obesity, regardless of the presence of a sibling in the family. 
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Introduction
Childhood obesity arises as a result of the interaction 
between a complex of genetic, environmental, and psycho-
social determinants that lead to excessive food intake and 
insufficient physical activity (PA; Baranowski et al., 2019). 
Behavioural individual or family-based energy balance-
related changes in diet and PA are currently the primary 
tools for modifying lifestyles and preventing childhood 
obesity. However, they show a rather small and short-term 
effect and a high level of heterogeneity (Al-Khudairy et al., 
2017; Mead et al., 2017). Weight loss and post-weight loss 
maintenance are difficult to achieve, and the long-term 
application of multi-component obesity-reducing interven-
tions of proven efficacy in the short term tends to fail in 
real life (Beets et al., 2019). Thus, from a public health per-
spective, there is still a relevant demand for identifying the 
determinants and correlates of childhood obesity in real-life 
conditions to formulate preventive recommendations and 
design effective interventions.

OPEN  
ACCESS

https://creativecommons.org/licenses/by/4.0/
https://gymnica.upol.cz
https://doi.org/10.5507/ag.2021.011


2

E. Sigmund and D. Sigmundová Acta Gymnica, 2021, 51, e2021.011

inconsistent findings regarding the family environment and 
parenting styles in relation to childhood obesity (Appelhans 
et al., 2014; Kakinami et al., 2015). One of the reasons 
for the inconsistency between some parental variables and 
childhood obesity may stem from a change in the structure 
of families with children in economically developed coun-
tries over the past two decades – an increase in the age of 
mothers at their first pregnancy and the growing number 
of single-child families (Glinianaia et al., 2008; Hašková 
et al., 2019).

From a psychosocial point of view (psychological dis-
tress, susceptibility to negative peer pressure, self-reported 
school performance, and problem behaviours), only chil-
dren do not differ from children with siblings, however, 
there are possible indications of differences in the level 
of PA depending on the number of siblings (Hallal et al., 
2006; McMinn et al., 2013). For example, growing up 
in a family with multiple children provides opportunities 
for engaging in playing and being more physically active, 
regardless of the birth order of the siblings. Hence, such 
increased PA might partly explain the observed protective 
effects of larger sibships (Hallal et al., 2006). 

This study attempts to bridge the research gap with 
information concerning a comparison of lifestyle indicators 
between single-child families and families with multiple 
children. One aim of this study is to assess whether there are 
any differences in the achievement of the daily step count 
(SC) recommendation and in the prevalence of overweight 
and obesity between only children and children from fami-
lies with multiple children. Another aim is to investigate 
whether the achievement of the daily SC recommendation 
by children/parents and parental overweight/obesity are 
associated with childhood obesity.

Methods
Participants and inclusion/exclusion criteria
Participants were recruited by means of two-stage strati-
fied random sampling. In the first stage, nine out of 14 
administrative regions, three of each in the lowest, middle, 
and highest terciles for gross domestic product in Czechia, 
were randomly selected. In the second stage, seven public 
kindergartens located in urban areas and three in rural loca-
tions and 36 public primary schools located in urban areas 
and 15 in rural locations were randomly selected. Private 
schools/kindergartens were not addressed because public 
schools/kindergartens prevail strongly, and the number of 

private schools/kindergartens is still negligible in Czechia 
(Rojíček et al., 2019).

Invitation letters were mailed/sent to 2,389 families, of 
whom 65.3% agreed to take part in the research (written 
informed consent received). The participating children and 
their parents were predominantly white Caucasian (> 98%), 
which is representative of the ethnic demographics of the 
Czechia (Rojíček et al., 2019). The family dyads consisted 
of a mother-child or father-child couple. The participation 
of at least one family dyad was a necessary precondition for 
being included in the research. In the initial stage of the 
study, information meetings were held to describe the pro-
cess of the research. Research data was received from 1,325 
family dyads (811 mother-child dyads and 514 father-child 
dyads), and 89 distant relatives, grandmothers, teach-
ers, etc., who were excluded from the study. Of the total 
number of parent-child dyads, 541 dyads were excluded 
because of non-compliance with any of the following crite-
ria: a) children < 4 years old or ≥ 16 years old (n = 151), 
b) missing data about body height or weight (n = 106), 
c) pedometer wearing time < 8 hr/day or step count data 
that covered less than four working days and one weekend 
day (n = 91), d) missing sibling data (n = 193). The final 
dataset included 784 family dyads (474 mother-child dyads 
and 310 father-child dyads) with complete anthropomet-
ric data, step count data, and family type data. The basic 
anthropometric characteristics of the parent-child dyads are 
depicted in Table 1.

Procedures and measurement
After recruitment and submission of a written consent, each 
family received a self-monitoring package including: 1) a 
letter describing the study design and the ethical approval, 
2) a family logbook for recording the anthropometric 
and PA data of all family members, 3) Yamax Digiwalker 
SW-200 (Yamax Corporation, Tokyo, Japan) pedometers 
for each participating child and parent, 4) a detailed and 
illustrated guide describing how to operate the pedometer, 
5) an explanatory letter to the teachers/coaches about the 
study explaining why a pedometer is worn by children dur-
ing lessons/training, and 6) an illustrated instruction leaflet 
for home measurement of the body weight and height of 
the family participants (Sigmund & Sigmundová, 2017).

To maintain the comparability of the family-related PA 
data with previous studies (Sigmund & Sigmundová, 2017; 
Sigmundová et al., 2020), the use of the Yamax Digiwalker 
SW-200 pedometer and the family logbook for recording 
the anthropometric and PA data of all family members was 

Table 1 Basic anthropometric characteristics (as M(SD)) of final parent-child dyads separately for sin-
gle-child families and families with more children and gender of parents

Characteristics Children Mothers Fathers

Single-child families (60 families, 51 mother-child dyads, 36 father-child dyads)
Calendar age (years) 9.47 (2.39) 39.27 (4.99) 42.01 (5.05)
Body mass index (kg/m2) 18.07 (3.36) 23.29 (3.49) 27.11 (3.52)

Families with more children (506 families, 423 mother-child dyads, 274 father-child dyads)
Calendar age (years) 10.79 (2.76) 40.72 (4.62) 42.98 (5.75)
Body mass index (kg/m2) 18.03 (3.37) 23.91 (3.72) 27.37 (3.71)
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retained. The Yamax Digiwalker SW-200 pedometer is an 
unobtrusive, simple, valid, and reliable quantifier of all-day 
ambulatory PA across a wide population of children, ado-
lescents (Rowlands & Eston, 2007), and adults (Kooiman 
et al., 2015) designed for an analysis of the relationship 
between daily SC and health outcomes (Basett et al., 2017). 
The participants were asked to wear the pedometer attached 
to their right hip for eight consecutive days throughout the 
whole day and record their daily SC and possible active 
participation in organized leisure-time sport in the family 
logbook that was provided. The parents recorded whether 
they or their children actively participated in organized lei-
sure-time sports/activities lasting longer than 20 minutes. 
Organized leisure-time activities included sports, training, 
arts, and hobby clubs attended outside school/paid employ-
ment (Sigmund & Sigmundová, 2017).

The SC data from the first day of PA monitoring was 
not included in the final analyses because of the novelty 
of wearing the pedometer, which might have affected the 
level of the participants’ PA (Rowe et al., 2004). The par-
ents and children were instructed to wear the pedometer 
throughout the whole day (during their journey to school/
work, during classes and breaks, and during participation 
in organized leisure-time sport or leisure organizations) 
except when dressing, performing personal hygiene, and 
showering/bathing. The elimination of seasonal differ-
ences was sought by choosing spring and autumn months 
in weeks without excessive examinations in schools and 
without multi-day school holidays and public holidays 
(Sigmund & Sigmundová, 2017). 

The parents were asked to fill in the date of birth of 
child/children, calendar age of parents, gender, and anthro-
pometric data (body height with 0.5 cm and body weight 
with 0.5 kg accuracy) of all the participating family mem-
bers in the family logbook before the start of the eight-day 
SC monitoring. The parents were thoroughly instructed by 
the researchers how to measure their own body height and 
weight, as well as the height and weight of their offspring. 
In the enclosed instruction leaflet for home measurement 
of the body height and weight, the correct upright posture 
to the wall (barefoot) or the correct reading of the resulting 
body height was depicted. The body weight measurements 
were illustrated barefoot only in participants’ underwear. 
Parental measurement of the body height and weight of 
their offspring at home seems to be a sufficiently valid 
method to identify overweight/obesity according to the cal-
culated  body mass index (BMI) compared with objective 
or laboratory/researcher measurements (Huybrechts et al., 
2014; Chai et al., 2019).

Ethics
The study design, all procedures, and the measurement and 
method of feedback were approved by the Ethics Commit-
tee of the Faculty of Physical Culture, Palacký University 
Olomouc separately for families with preschool children 
(ref. No.: 57/2014 on 21 December 2014), families with 
6–11-year-old children (ref. No.: 20/2012 on 12 December 
2012), and families with 12–15-year-old adolescents (ref. 
No.: 14/2018 on 21 February 2018). The parents’ written 

consent was obtained prior to the start of the data collec-
tion. Participation in the project was voluntary and without 
financial incentives.

Data management
Data management was conducted using IBM SPSS Statis-
tics (Version 22 for Windows; IBM, Armonk, NY, USA). 
The BMI categories (underweight, normal weight, over-
weight, or obese) were derived using age- and gender-spe-
cific World Health Organization (WHO) growth charts (de 
Onis et al., 2007; WHO, 2007). Overweight and obesity in 
the children was represented by a BMI from the 85th to 97th 
and > 97th percentile of the WHO growth charts, respec-
tively (de Onis et al., 2007; WHO, 2007). Overweight and 
obesity in the parents was classified using a BMI from 25 
kg/m2 to 29.9 kg/m2 and greater than or equal to 30 kg/m2, 
respectively (WHO, 2014). 

The daily step count variable represented the mean 
difference between the morning (pedometer turned on) 
and evening (pedometer turned off ) step counts on the 
days of the week that were monitored. Daily SC values 
below 1,000 and above 30,000 were truncated to these 
recommended values, respectively (Rowe et al., 2004), and 
included in the analyses. If step counts were recorded dur-
ing four weekdays, data for the one missing weekday that was 
based on the participant’s personal mean scores was added. 
The participants whose step count data was missing for more 
than one day were excluded from the analysis. The average 
daily SC was calculated separately for school/workdays and 
for weekends as the sum of the individual daily SC divided by 
the number of days. The daily SC recommendation was set 
at a value of ≥ 13,000/11,000 steps/day for 5–12-year-old 
sons/daughters and ≥ 10,000 steps/day for 12–16-year-old 
adolescents (Tudor-Locke, Craig, Beets, et al., 2011) and 
adults (Tudor-Locke, Craig, Brown, et al., 2011).

Statistical analysis
Because of previous differences in the relationships between 
the PA of mothers/fathers and their offspring (Sigmund & 
Sigmundová, 2017; Sigmundová et al., 2020), all statisti-
cal analyses were done separately for mother-child and 
father-child dyads. The percentage of achievement of the 
recommended daily SC by individual family members was 
quantified separately for school/workdays, weekends, and 
the whole week. The Pearson’s chi-square test was used 
to compare the prevalence of obesity, overweight, normal 
body weight, and underweight, achievement of the daily 
SC recommendation, and frequency of participation in 
organized leisure-time sport between the single children 
and children with siblings. 

Neither the Shapiro-Wilk test nor the Kolmogorov-
Smirnov test confirmed the normal distribution of SC 
variables. As a result of the non-normal distribution of SC 
variables, the Mann-Whitney U test was used to compare 
workday and weekend SC. The parent-child daily SC or 
BMI relationship was quantified using the Spearman’s corre-
lation coefficient. Binary logistic regression analyses (Enter 
method) were used to investigate whether the achievement 
of the daily SC recommendation by children/parents and 
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parental obesity and living in single-child families or fami-
lies with more children (as the independent variables) were 
associated with the obesity of offspring (as the dependent 
variable). The results of the logistic regression analyses were 
expressed using the odds ratio (OR) and 95% confidence 
interval (CI). All statistical analyses were conducted using 
IBM SPSS Statistics (Version 22 for Windows; IBM, 
Armonk, NY, USA). The alpha level of significance was set 
at the minimum value of .05.

Results
The children who had at least one sibling had a signifi-
cantly higher percentage of compliance with the recom-
mended daily SC at weekends (43.1% vs. 23.3%, p = .003) 
and as a weekly average (51.8% vs. 31.7%, p = .003) 

compared with only children (Figure 1). The children with 
siblings had a healthier body weight than the children from 
single-child families. In particular, the children with sib-
lings showed a lower prevalence of overweight (16.2% vs. 
20.0%, p = .041) and obesity (7.1% vs. 20.0%, p < .001) 
and, analogously, a higher proportion of normal body 
weight (71.1% vs. 56.7%, p = .022) than the only children 
(Figure 1).

The children with a sibling significantly (p = .049) 
exceed the only children in their daily weekend SC. Simi-
larly, in the mothers of children with siblings a significantly 
(p = .018) higher daily SC at weekends was observed com-
pared with the mothers of only children (Figure 2). The 
absence of participation in organized leisure-time sport was 
recorded in 40.7% of the single children and 34.7% of the 
children from families where there were siblings (p = .031).

Figure 1 Comparison of achievement of daily recommended step counts (SC) and 
body weight levels (%) for children from single-child families and families with at least 
two children
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Table 2 Parent-child correlations in daily step counts and body mass index for children from single-child families and families with two 
or more children

Type of family

Daily step counts

Body mass indexWeek Workdays Weekend

Mother Father Mother Father Mother Father Mother Father

Single-child (60 families)
rS .19 .10 .14 .04 .23 .31 .32 .38
95% CI rS [–.07, .42] [–.16, .35] [–.12, .38] [–.22, .29] [–.03, .46] [.06, .52] [.07, 0.53] [.14, .58]
p .184 .545 .332 .836 .102 .068 .041 .032

With more children (506 families)
rS .21 .29 .20 .23 .25 .27 .28 .34
95% CI rS [.13, .29] [.21, .37] [.12, .28] [.15, .31] [.17, .33] [.19, .35] [.20, .36] [.26, .41]
p < .001 < .001 < .001 < .001 < .001 < .001 .011 .009

Table 3 Association (OR and 95% CI) between family lifestyle indicators and obesity of family offspring in mother/father-child dyads

Model with PA level Model with PA level and overweight/obesity of parents

Mother-child Father-child Mother-child Father-child

OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Type of family
Single-child Ref. Ref. Ref. Ref.
With more children 0.41* [0.18, 0.91] 0.45 [0.16, 1.24] 0.48 [0.19, 1.23] 0.54 [0.18, 1.62]

Children’s step counts recommendation
Not achieved Ref. Ref. Ref. Ref.
Achieved 0.34** [0.17, 0.71] 0.32* [0.12, 0.85] 0.28** [0.12, 0.64] 0.22* [0.07, 0.68]

Parental step counts
< 10,000 steps/day Ref. Ref. Ref. Ref.
≥ 10,000 steps/day 0.99 [0.51, 1.98] 0.54 [0.20, 1.44] 1.08 [0.53, 2.10] 0.49 [0.17, 1.40]

Parental weight
Non-overweight Ref. Ref.
Overweight/obesity 2.07* [1.02, 4.19] 1.31 [0.41, 4.14]

Nagelkerke R2 .07 .09 .10 .13

Note. The binary logistic regression models presented in Table 2 were adjusted for gender and age category of children. OR = odds ratio; CI = confidence interval; 
PA = physical activity; Ref. = reference group; Nagelkerke R2 = Nagelkerke coefficient of determination. *p < .05, **p < .005.

There was a significant correlation between daily SC of 
parents and children in families with more children ranging 
from .20 to .29 (Table 2).

Positive relationships between the BMI of parents and 
of their children were found in both single-child families 
and families with multiple children. In addition, among 
children with a sibling we observed a negative correlation 
between the mean daily SC for week and working days long 
monitoring and BMI (rS = –.13, p = .003 for weekly SC; 
rS = –.16, p < .001 for working days SC). 

The achievement of the recommended daily SC by chil-
dren was associated with significantly lower odds of obesity 
in all the models presented (Table 2). The odds of obesity 
occurring in the children with siblings were half those of 
the only children; this was, however, only significant for 
mother-child dyads (OR 0.41; 95% CI [0.18, 0.91]) in the 
PA model not adjusted for parents’ weight. Excessive body 
weight of mothers was associated with the occurrence of 
obesity in their children (Table 3).

Discussion
The present study reveals the fundamental differences in 
the prevalence of overweight, obesity, and daily PA between 

the children with siblings and only children. The children 
with siblings have a “healthier” body weight and achieve 
the recommended all-day PA more often than the only 
children. In addition, in the families with more children, 
there seems to be a closer relationship between the PA of 
the parents and their children. However, the achievement 
of the recommended daily amount of PA is associated with 
lower odds of obesity regardless of the number of offspring 
in the family.

PA, represented by the daily SC, is higher for all family 
members on school/working days than on weekend days, 
regardless of the number of children in the family. How-
ever, a greater decrease in the amount of PA on weekend 
days compared with school days is observed in the members 
of single-child families (child –1,776 steps per day, mother/
father: –2,270/–764 steps per day). Although it seems that 
it should be easier for single-child families to organize and 
implement PA to a greater extent than is the case with 
families with more than one child, this is not the case. This 
reasoning is supported by the lower correlation coefficients 
for parent-child daily SC found in the single-child families 
compared with the families with more than one child. The 
school regime, together with participation in organized 
leisure-time sports for children and a paid employment 



6

E. Sigmund and D. Sigmundová Acta Gymnica, 2021, 51, e2021.011

regime for parents, co-creates all-day PA on school/work-
ing days similarly for all the participants, but weekend days 
show a critical decrease in PA, especially among the mem-
bers of single-child families. A more structured school day/
workday seems to provide both children and parents with 
better conditions for higher PA than weekends, on which 
more passive spending of leisure time and longer sleeping 
are more preferred than on workdays.

As in similar studies from Belarus (Patel et al., 2011), 
Canada (Bushnik et al., 2017), or the United States of 
America (Liu et al., 2013), a positive relationship between 
the BMI of parents and their children, as well as an 
increased risk of obesity in children in the event of their 
parents’ obesity (Bushnik et al., 2017; Liu et al., 2013; 
Patel et al., 2011), has been confirmed in both single-child 
families and families with at least two children. Given the 
significantly lower likelihood of obesity in children achiev-
ing the recommended daily SC regardless of the number 
of children in the family, sufficient PA is still an effective 
preventive factor in the development of childhood obesity. 
Thus, in accordance with a previous study (Sigmundová et 
al., 2018), weekend days still have underutilized potential 
for stimulating family PA-enhancing programmes. In addi-
tion, family PA enhancement programmes do not necessar-
ily need to be long per occasion but regular and long-term. 
Even replacing ten minutes of sedentary time in adolescents 
with ten minutes of moderate-to-vigorous PA (MVPA) 
daily has a positive effect on waist circumference reduction 
(0.5–1%), and a long-term replacement of 60 min of sed-
entary time with MVPA daily exercise can bring the waist 
circumference reduction up to 3 cm (Hansen et al., 2018).

Suitable opportunities for the realization of MVPA can 
be seen in higher levels of participation in organized leisure-
time sport or leisure organizations, as most of the children 
declared no participation in organized leisure-time sport or 
interest organizations. The use of multiple-purpose sports 
facilities and centres offering a variety of physical activities 
for the whole family would be a suitable complement to 
the increase in habitual PA if there were low admission fees. 
The results emphasize the need to promote PA-enhancing 
programmes especially among single-child families. In the 
case of single-child families, physical activity enhancing 
programmes with an aspiration to reduce excessive body 
weight would be encouraged by the participation of all 
family members, or classmates or neighbourhood children. 
However, it should be noted that positive parental social 
control or overall parental support may be ineffective in 
children with higher BMI who need increasing their PA 
(Liszewska et al., 2018). In addition, it is also documented 
that parenting style is associated with childhood obesity – 
authoritarian and negligent parenting are associated with an 
increased likelihood of childhood obesity (Kakinami et al., 
2015), while warm parenting is associated with a decline in 
or stable child BMI during a family-based weight control 
programme (Rhee et al., 2016). Therefore, from a public 
health perspective, it is necessary to shed light on existing 
parental influences on the incidence of obesity in their off-
spring, as well as the behaviour of family members partici-
pating in family-based energy balance-related programmes.

Although siblings are described as the building blocks 
of the family structure and the key players in family dynam-
ics (McHale et al., 2012), their role has been relatively 
neglected in exploring family PA and sedentary behaviour. 
The results of public health-related research suggest a posi-
tive influence of older siblings on the motor development 
of younger siblings (Hallal et al., 2006; Leonard & Hill, 
2016) and a positive factor of higher weekend MVPA 
(McMinn et al., 2013). Given the higher level of PA found 
in families where the children have siblings and the closer 
linking to the PA of their parents than in single-child fami-
lies, further studies should illuminate the mediating and 
moderating mechanisms by which parents may influence 
sibling PA.

Strengths and limitations of the study
A major strength of the present study is the involvement of 
all family members in the all-week monitoring of all-day 
PA, including school hours, leisure time, and both week-
end days.

However, the conclusions of any study need to be for-
mulated in the light of existing methodological limitations. 
Firstly, a waist-worn spring-suspended pendulum pedom-
eter was used. Although suspended pendulum pedometers 
are considered to be sufficiently valid to summarize all-day 
free-living PA optimally during continuous seven-day 
monitoring (Basett et al., 2017), they are limited when it 
comes to detecting the intensity or pattern of PA (Row-
lands & Eston, 2007). However, despite PA monitoring 
constraints, daily SC from a pedometer are a suitable, easily 
imaginable, and interpretable marker of daily PA, allow-
ing a comparison to be made between children, adoles-
cents, and adults. Although the ideal location for accurate 
step determination seems to be the ankle or foot, a waist 
strap-fastened pedometer is accurate enough and can yield 
useful information on the relationship between daily SC 
and health outcomes (including body weight; Basett et al., 
2017). Secondly, it is necessary to accept the possible influ-
ence of social desirability, reactivity, or competitiveness in 
monitoring the free-living PA of children and adolescents 
resulting from the display of wearable devices. However, 
none of the participants was given the cut-off figure of the 
recommended daily SC, no reactivity was detected on six 
or more days of PA monitoring (Rowe et al., 2004), and 
no differences were found in SC measured using sealed and 
unsealed pedometers (Prewitt et al., 2013). Another limi-
tation is the inability to perform regression analyses with 
respect to the gender of children or the family structure 
(father-mother-child together versus parent-child dyads) 
due to the relatively small size of the only child families, 
although there are findings pointing to possible gender-spe-
cific parent-child PA associations (Sigmundová et al., 2020) 
or indications of differences in the parent-child excessive 
body weight relationship with respect to the family struc-
ture (Sigmund et al., 2020). The potential limitation could 
be the home measurement of the body weight and height 
of family members. However, parental home measurement 
of children’s weight and height according to researchers’ 
instruction sheets is sufficiently accurate compared with 
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laboratory measurement (Huybrechts, 2014) for subse-
quent BMI calculations and the classification of overweight 
and obesity (Chan et al., 2013), for example according to 
the WHO percentile growth charts. Moreover, none of 
the family members was given the cut-off values to clas-
sify body weight levels according to the WHO percentile 
growth (WHO, 2007) charts for the classification of obe-
sity. Although some family-related variables were revealed 
that may affect the obesity likelihood in children, many 
other potentially important confounders we have not been 
able to uncover. Finally, the cross-sectional design of this 
study does not allow the causality of the parent-child rela-
tionships concerning PA or body weight to be ascertained, 
despite their statistical significance. However, verified theo-
retical models (Bailey et al., 2015; Davison & Birch, 2001) 
indicate the prevailing influence of obesity/PA of parents 
on their child’s obesity/PA, not vice versa.

Conclusions
Children with siblings reach the recommended amount of 
daily SC at weekends and on average for the whole week 
significantly more often and have a lower incidence of over-
weight and obesity than children from single-child families. 
Achieving the recommended amount of daily SC in children 
significantly reduces their likelihood of obesity. Children 
with siblings have a lower likelihood of obesity than only 
children, but significantly only in the mother-child model. 
Maternal overweight/obesity was associated with obesity 
in the woman’s offspring. The results emphasize the need 
to promote PA-enhancing programmes especially among 
single-child families. In the case of single-child families, 
physical activity enhancing programmes with an aspiration 
to reduce excessive body weight would be encouraged by 
the participation of all family members, or classmates or 
neighbourhood children.
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