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Abstract
Background Physical activity (PA) in childhood is critical for establishing a healthy lifestyle across the lifespan, 
particularly to treat and prevent obesity. This study aimed to explore PA and sedentary behaviour (SED) in 6–12-year-
old children with obesity and their parents, and possible associations in these behaviours between children and 
parents.

Methods Children referred to outpatient paediatric healthcare for obesity treatment and one of their parents wore 
accelerometers (Axivity) on their hip during seven consecutive days. Accelerometer data were processed using the 
10 Hz frequency extended method. Correlations between child and parent PA and SED, respectively, were analysed 
using intra-class correlation coefficient.

Results Thirty-nine children (19 female) and 38 parents (20 female) were included. The mean age of the children was 
9.7 years (SD 2.0) and the mean parent age was 42.2 years (SD 6.1). The mean child BMI-SDS was 3.0 (SD 0.4). Fifty-
seven % of the parents were born in Sweden, 16% in other European countries, and 27% outside Europe. Children 
spent an average of 9.8 h/day in SED, while parents spent an average of 12.3 h/day. The mean daily time spent in low-
intensity PA was 3.9 h for children and 3.4 h for parents, while moderate-to-vigorous intensity PA averaged 0.7 h/day 
for children and 0.3 h/day for parents. Only six of the children (15%) reached the recommended minimum of 60 min 
of moderate-to-vigorous intensity PA per day and only two parents (5%) reached the recommended weekly minimum 
of 150 min of moderate intensity PA. Child and parent SED was significantly correlated, although the correlation was 
weak (ICC 0.14; p = 0.017). No statistically significant correlations were found for any of the analysed PA intensity levels.

Conclusions The findings indicate an association between children’s and parents’ SED in this sample of school-aged 
children with obesity, while no association was observed in PA behaviour. Generalisability of our findings is limited 
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Background
Obesity is a public health issue of global concern, a major 
risk factor for non-communicable diseases, and respon-
sible for a large part of disease burden worldwide [1]. 
Prevalence of obesity amongst adults, children and ado-
lescents has increased globally during the last decades [2]. 
Children are especially vulnerable since obesity in young 
age tend to track into adulthood [3, 4]. In 2019, 21% of 
Swedish children aged 6–9 had overweight or obesity, of 
whom 6% had obesity [5]. With the COVID-19 pandemic 
reducing physical activity (PA) and increasing sedentary 
time (SED), several countries reported increased weight 
gain [6]. Children with obesity suffer from increased risk 
of health conditions similar to those seen amongst adults 
with obesity, i.e., complications such as endocrine, meta-
bolic, respiratory, cardiovascular, and psychosocial health 
issues [6–8]. Tracking of obesity into adulthood results in 
further health risks; for example, different cancers [6, 9] 
and premature mortality [10].

The underlying factors causing obesity are complex 
and multifactorial [7, 11]. On an individual level genetic 
pre-disposition contributes [7, 11], while a poor diet and 
physical inactivity are main drivers of weight gain [12]. 
Physical activity has well-established positive health 
effects for all children [13]. Beneficial effects of PA on 
cardiovascular health have been reported especially for 
children and adolescents with overweight/obesity [14, 
15]. For treatment of childhood obesity, WHO recom-
mends family-based interventions that are delivered by 
multi-professional teams, and include PA, nutrition, and 
psychosocial support [11]. Promoting healthy behav-
iours through family-based behaviour change strategies 
to achieve healthy nutritional and PA habits are consid-
ered first-line treatment [6, 7]. However, there is a lack 
of effective interventions for children with obesity and a 
need for more research on key components of multicom-
ponent interventions and optimal ways to involve parents 
[16]. Parents/guardians (hereinafter parents) could func-
tion as enablers for children’s PA in different ways [17, 
18], and family-centredness and parental involvement are 
at the core of obesity treatment and PA interventions for 
children [19].

Given the importance of the family context for chil-
dren’s health behaviours, parents are likely to be acces-
sible role models for their children and their health 
behaviours are observed by their children. If parents 
contribute to children’s PA by being role models through 
their own PA, there should presumably be an observ-
able association between parent and child PA. Reviews 

of studies on predominantly healthy, non-obese, children 
indicate that child and parent PA are associated [20, 21], 
which could have implications for parental involvement 
in interventions aiming at increasing children’s PA. Only 
one of the 65 studies included in the two reviews exam-
ined child-parent associations in an obese paediatric pop-
ulation using accelerometry, also showing an association 
between child and parent PA [22]. The variety of meth-
ods used for measuring PA makes it difficult to compare 
studies [23, 24], and research on accelerometer-measured 
PA amongst children with obesity and their parents is 
very limited. Children with obesity are less physically 
active than their non-obese counterparts [25]. Parents of 
children with obesity are also less physically active than 
parents of normal-weight children, likely influencing 
their children’s PA levels [26]. Parents of children with 
obesity have different perceptions of their child’s weight 
and PA needs than parents of normal-weight children, 
and are less likely to recognise the weight status of their 
children and its potential health consequences [27, 28]. 
They might underestimate the importance of PA or over-
estimate their child’s activity levels [29], which could lead 
to less encouragement and support for PA compared to 
parents of normal-weight children. Furthermore, neu-
rodevelopmental disorders are more prevalent amongst 
families with obesity, which may influence parents’ abil-
ity to support their children’s PA due to adaptations 
already made to accommodate the neurodevelopmental 
condition [30, 31]. As physical inactivity is an important 
contributor to maintaining childhood obesity, further 
research on PA patterns among children with obesity and 
their parents is needed. This population might exhibit 
unique dynamics in this relationship; parents may also 
be obese and physically inactive, and model a seden-
tary lifestyle that might be mirrored by their child [26]. 
Therefore, the aim of this study was to explore acceler-
ometer-measured PA and SED in a Swedish sample of 
6–12-year-old children with obesity and their parents, 
and possible associations between child and parent PA 
and SED.

Methods
Study design
This study is part of the research project “Implementa-
tion of physical activity on prescription for children with 
obesity in paediatric health care (IMPA)”, aiming to inves-
tigate the feasibility of implementing physical activity on 
prescription (PAP) for children with obesity in paediatric 
health care [32]. The study employed a cross-sectional 

and more research is needed– in larger samples, other settings, and using longitudinal designs– to better understand 
the potential links between the PA patterns of children with obesity and that of their parents.
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design and examined PA and SED of children and parents 
at baseline, before participants received PAP treatment. 
The study is reported in accordance with the STROBE 
guideline (Additional file 1).

Setting and participants
All paediatric outpatient clinics in Sweden’s second larg-
est city, Gothenburg, and surrounding municipalities in 
Region Västra Götaland (totally 12 clinics) were invited 
to participate. Senior management approved of the study 
and initially selected three clinics in which the study 
could be conducted: two specialist centres for children 
and youth in Gothenburg and one paediatric outpatient 
clinic in the adjacent municipality of Mölndal. After the 
first study year, two more paediatric clinics in the munici-
palities of Alingsås and Lerum and one rehabilitation 
clinic in Gothenburg were appointed. The paediatric clin-
ics all offer treatment for children with obesity in multi-
professional teams typically including a paediatrician, 
a nurse, a dietician, and a psychologist. The appointed 
rehabilitation clinic has a close collaboration with a pae-
diatric clinic in Gothenburg. Within the IMPA project, 
healthcare professionals working in the teams received 
training in recruitment, effects of PA, the intervention, 
and the digital application used to collect data.

Data collection
Participants were recruited between January 2022 and 
May 2024. Inclusion criteria were: age 6–12, diagnosed 
with obesity (BMI > ISO-BMI 30), and insufficient PA 
level according to Swedish national recommendations 
[13]. Insufficient PA level was assessed based on the 
child’s and parent’s estimate of the child’s PA during 
the last week. Exclusion criteria were: severe psychiat-
ric comorbidity, severe intellectual or physical disability, 
or planning to relocate outside the study area within 12 
months.

Data on PA and SED were collected using waist-worn 
accelerometers (Axivity AX3, Axivity Ltd, UK) placed 
over the participant’s hip. The placement, close to the 
body’s centre of mass, was chosen because it is the most 
suitable position to capture whole-body activity [33], 
which was the main focus of this study. Accelerometer 
sampling rate was set to 50 Hz and an acceleration range 
expressed in gravity (g) of ± 8  g. Children and parents 
were instructed to wear the accelerometer in an elastic 
belt around the waist, above the right hip, 24 h per day, 
for seven consecutive days. It could be worn outside or 
inside their clothes, at their discretion. Wearing the belt 
during sleep was recommended but not mandatory; while 
the study did not intend to measure sleep outcomes, 
wearing the belt during the night was recommended to 
reduce non-wear time. To help identify sleep and non-
wear time, participants registered bedtime, wakeup-time, 

cycling, water-based activities, and strength training dur-
ing the 7-day period in an activity diary, on paper or via a 
project-developed digital communication platform. This 
platform comprised a patient mobile app and a health-
care practitioner web-based interface, both with secure 
access. The participants were instructed to fill out the 
diary each evening before bedtime. Sociodemographic 
data were collected, either by completing a paper-based 
questionnaire or by filling out a digital form in the mobile 
app, on the children’s age, sex, BMI and comorbidity and 
on parent’s age, sex, place of residence, country of birth, 
education level, employment, and any diseases.

Variables
When processing data from accelerometers, a filter is 
applied to avoid capturing noise not related to PA. An 
often applied low-pass cut-off filter can misclassify PA 
data of higher intensities, and a wider filter is needed to 
better capture actual PA [34, 35]. Raw accelerometer data 
were therefore processed to a PA intensity measure (mg) 
using the 10  Hz Frequency Extended Method (FEM), 
which has been shown to better capture PA at higher 
intensities [34]. Furthermore, since children’s PA often 
occur in short bouts, reducing data into a short time win-
dow is more appropriate [23], so 3-second epochs were 
used to better capture variation in PA. For definition of 
an average week, a valid day was defined as at least 10 h 
of wear time, and a valid week as at least two valid days. 
Traditionally, a minimum of four valid days is suggested 
[23]. However, sensitivity analysis showed no difference 
between using two versus four valid days, so two valid 
days were chosen to maximise the sample size. Non-wear 
time was defined as 60 min of consecutive zero accelera-
tion output, with the allowance of up to two minutes of 
output below the sedentary threshold [23]. Data were 
distributed into the crude intensity categories SED, light 
PA (LPA), and moderate-to-vigorous PA (MVPA). MVPA 
is the intensity category most important for health out-
comes and part of the PA recommendation for children, 
while guidelines also recommend reducing SED [13, 36]. 
Cut-points for LPA and MVPA are often defined as above 
1.5 METs and 3 METs, respectively, in both children and 
adults. However, for both children and adults, the tradi-
tional cut-point for MVPA at 3 METs is set rather low, 
corresponding to a walking speed of 3–4 km/h [37] indi-
cating a slow pace [38, 39]. Furthermore, at 3 METs the 
association with cardiometabolic health is minimal while 
starting to become clinically relevant from 4 METs, for 
both children and adults [40, 41]. This level corresponds 
to a brisk walking pace of 4–5  km/h [37]. We therefore 
chose to use 4 METs as the cut-point for MVPA in both 
children and adults. Accelerometer cut-points repre-
senting 1.5 and 4 METs (52 mg and 388 mg for children, 



Page 4 of 11Lundh et al. Journal of Activity, Sedentary and Sleep Behaviors             (2025) 4:2 

39 mg and 331 mg for adults, respectively) were based on 
a previous calibration study [34].

Data analysis
Child and parent demographic characteristics are pre-
sented as means (SD) or numbers (percentages). Sex- and 
age-adjusted body mass index (BMI) standard deviation 
score (BMI-SDS) was calculated using a Swedish refer-
ence population from Gothenburg [42]. Means and stan-
dard deviations for children’s and parents time spent in 
SED and different PA intensity levels were computed. 
Moderate and vigorous intensity were combined since 
vigorous intensity is often difficult to analyse separately, 
due to few collected minutes and skewed distribution. 
Data distribution was explored visually and tested with 
the Shapiro-Wilk test for normality, guiding our choice of 
tests. Data were approximatively normally distributed for 
SED and LPA but were positively skewed for MVPA in 
both children (p = 0.015) and parents (p < 0.001). Since a 
proportion of participants did not adhere to the 24-hour 
wear protocol and many activity diaries were incomplete, 
24-hour analysis including sleep was not performed.

Correlation and test of difference were used for the 
comparative analyses of SED, LPA and MVPA between 
child and parent. To capture within-pair correlations 
for each child-parent pair, we used absolute agreement 
Intraclass Correlation (ICC), in two-way mixed-effect 
models and single measures. To interpret the strength 
of the correlations, we applied the cut-offs suggested by 
Koo and Li [43], where values under 0.5, between 0.5 and 
0.75, between 0.75 and 0.9, and above 0.90 are indica-
tive of weak, moderate, strong, and very strong correla-
tion, respectively. For test of difference, a paired t-test or 
the Wilcoxon’s signed rank test for paired data was used, 
respectively, and 95% confidence intervals of the differ-
ence were calculated. In addition, Bland-Altman plots 
were used to visualise the variation in the comparison 
between child and parent. Statistical analyses were per-
formed in IBM SPSS Statistics (version 28). Statistical 
significance was set to p < 0.05.

Ethics approval and consent to participate
The study was approved by the Swedish Ethical Review 
Authority (reference no. 2021–03632, 2021-06810-02). 
Written and verbal informed consent were collected 
from participating parents/guardians and verbal assent 
from the children.

Results
A total of 102 children met the inclusion criteria and 
were invited to participate. Forty-two children and 
40 parents accepted to participate (two of the parents 
enrolled two children). Of those, 39 children (19 female) 

and 38 parents (20 female), i.e., 39 child-parent pairs, 
provided valid accelerometer data and could be included 
in the study.

Participant characteristics are presented in Table  1. 
The children’s mean age was 9.7 (SD 2.0) years, and mean 
BMI-SDS was 3.0 (SD 4.5). Participating parents’ mean 
age was 42.2 (SD 6.1) years. 57% of parents were born in 
Sweden, 16% were born in other European countries, and 
27% were of non-European origin. 92% had secondary 
school or higher; 51% were blue-collar workers and 46% 
were white-collar workers.

Figures 1 and 2 illustrate mean time spent in sedentary 
and different physical activity categories by the children 
and their parents.

Means and standard deviations for time spent in SED 
and the different PA levels, intraclass correlations, and 
paired differences between children and their parents, 
are presented in Table 2. A significant, but weak, corre-
lation between child and parent was found for SED only 
(ICC 0.14, p = 0.017). A stronger correlation was observed 
for LPA, although it did not reach statistical significance 
(ICC 0.24, p = 0.050). For MVPA a weak, non-significant, 
correlation was found (ICC 0.11, p = 0.081). On aver-
age, children spent significantly more time engaged in 
MVPA compared to their parents (mean paired differ-
ence approximately 27  min; p < 0.001). Parents spent 
significantly more time in SED than the children (mean 
12.3 versus 9.8 h/day; p < 0.001). Only six of 39 children 
(15.4%) reached the recommendation for children aged 
5–17 years of at least 60  min MVPA per day, and only 
two of 38 parents (5.3%) reached the recommended mini-
mum level of moderate PA for adults, 150 min per week.

The results of the paired t-tests were further visualised 
in Bland-Altman plots, Figs. 3, 4 and 5. Systematic nega-
tive differences within child-parent pairs on the Y-axis 
mean parents in general spent more time in the category, 
which was the case for SED (Fig. 3), while positive differ-
ences within pairs mean children in general spent more 
time in the category, which was the case for LPA (Fig. 4) 
and MVPA (Fig.  5). No association between the differ-
ence between child and parent and the time spent in SED, 
LPA or MVPA was visible, but there was a large variation 
amongst child-parent pairs.

Discussion
This study explored PA and SED in 39 school-aged chil-
dren with obesity and one of their parents, and possible 
associations between them. Measures of PA and SED 
were collected using accelerometers. Main findings are 
that both children and parents spent most of the day in 
SED rather than being physically active and that only a 
small portion of both children and parents reached the 
recommended minimum time spent in MVPA. We found 
weak positive correlations between child and parent time 
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spent in SED, LPA and MVPA; however, the correlation 
was only significant for SED. Children spent signifi-
cantly more time than parents in both LPA and MVPA 
and parents spent more time in SED. The proportion 
who reached current PA guideline recommendations 
was small in both children and parents. Large variations 
were observed in how child and parent SED and PA were 
related.

Children not reaching the recommended time spent 
in MVPA is not surprising, as one of the inclusion crite-
ria was to not be sufficiently physically active according 
to recommendations. It is also in line with a systematic 
review showing time spent in MVPA by children with 
obesity to be consistently below recommendations [44]. 
Earlier research has shown that few school-aged children 
in Sweden, regardless of weight status, reach the recom-
mended PA levels for MVPA [45, 46]. Swedish data from 
the Generation PEP report 2024 reveal that only 2 of 10 
children meet the PA recommendation of 60  min per 
day, with gender, age, and parental PA level and income 
being linked to how much children move [47]. The report 
shows that children whose parents are not physically 

active are less likely to meet the recommendation com-
pared to children with more active parents, underscoring 
the important role of parents as models and the impor-
tance of involving them in behaviour change interven-
tions targeting children.

Our findings contradict previous studies [20–22, 48, 
49] showing positive, weak to moderate, associations 
between child and parent PA. A large meta-analysis of 
healthy children aged 2–18 years, reported a small effect 
of parental modelling on child PA [48]. However, the 
earlier reviews struggle with studies using heterogenic 
designs and often being based on self-report measures, 
and few of the studies focused on children with obesity.

Children with obesity have been reported to be less 
physically active and more sedentary than non-obese 
children [50], but study findings are inconsistent [51]. 
Liszewska et al. [52] and Kaseva et al. [53] both found 
that parental modelling by engaging in own PA predicted 
children’s PA regardless of the child’s BMI, in a Polish and 
Finnish population, respectively. Both studies used self-
report which might have biased their findings. Our study 
found no statistically significant correlations between 

Table 1 Characteristics of participating children and parents
Variable Children (n = 39) Parents 

(n = 38)
Sexa:
 Female 19 (48.7) 20 (52.6)
 Male 20 (51.3) 18 (47.4)
Ageb, years 9.7 (2.0) 42.2 (6.1)
BMIb, kg/m2 25.7 (3.4) Not collected
BMI-SDSb, units 2.96 (0.45) Not collected
Country of birtha: 37
 Sweden 21 (56.8)
 Europe, excluding Sweden 6 (16.2)
 Outside Europe 10 (27.0)
Educationa: 37
 Primary school or less (≤ 9 years) 3 (8.1)
 Secondary school or equivalent 21 (56.8)
 University 13 (35.1)
Employmenta: 37
 Blue-collar worker 19 (51.4)
 White-collar worker 16 (43.2)
 Sick leave 2 (5.4)
Comorbidities/other relevant conditions 12* (asthma, allergy, ADHD, autism, gastritis, 

cerebral palsy)
15** (allergy, di-
abetes mellitus, 
hypertension, 
anxiety, Chron’s 
disease, Parkin-
son’s disease, 
endometriosis)

Neuropsychiatric investigation, ongoing or planned 2*
ADHD = Attention deficit/hyperactivity disorder; BMI = Body mass index; BMI-SDS = Body mass index-standard deviation score

Values are given as a number (percentage) or as b mean (standard deviation)

*Reported by healthcare professional

**Self-reported
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accelerometer-measured child and parent PA, although 
this may reflect the small sample size. The near-signif-
icance of the correlation observed in the LPA category 
suggests that a larger sample might reveal a statistically 
significant relationship.

A recent longitudinal study found a significant asso-
ciation between accelerometer-measured maternal and 
child PA in early childhood, but not between paternal 
and child PA, with no differences related to weight sta-
tus [51]. Since MVPA is known to be the more impor-
tant intensity category for health effects [42], it would 
also be an important intensity category for parents, to be 
able to influence their child’s behaviour. Ideally, it would 
be beneficial to replace time spent in SED with MVPA. 
For this patient group, however, even just replacing SED 
with LPA would be an important first step to increased 
PA and better health even though higher intensity PA is 
required to achieve health effects. Time spent in SED was 

in our study greater for both children and parents than 
in a recent study of healthy school-aged children aged 
3–10 years and their parents in the Czech Republic [54], 
but only somewhat higher than a representative Swedish 
sample of 11–12 years old children [45].

Some of the differences between studies can be attrib-
uted to different accelerometers and data processing 
methods used to assess PA. Further, a lower cut-point 
for MVPA has been applied in previous research, mostly 
based on the 3 METs definition. However, the most 
important difference is probably that previous studies 
included younger children (age range 2–10 years) com-
pared to our study (age range 6–12 years), where younger 
children may be more dependent of their parents [51, 55, 
56], with more associated PA.

Fig. 2 Parent mean time spent sedentary (SED), in light physical activity 
(LPA) and in moderate-to-vigorous physical activity (MVPA)

 

Fig. 1 Child mean time spent sedentary (SED), in light physical activity 
(LPA), and in moderate-to-vigorous physical activity (MVPA)
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Study limitations and strengths
The main limitations of this study are the cross-sectional 
design, preventing us from drawing any conclusions on 
causal relationships, and the small sample size. As the 
study was part of a subsequent feasibility study, no power 
calculation was conducted. Our initial sample size target 
was 60 children, which we did not reach due to unfore-
seen circumstances, e.g. staffing problems related to the 

COVID-19 pandemic. A larger sample size could have 
enabled the detection of additional significant correla-
tions. Another potential limitation is our choice of defin-
ing a valid week as containing only two valid days. This 
allowed us to increase our sample size while a higher 
number of valid days may have provided more reliable 
data. However, we controlled the results with sensitivity 

Table 2 Time spent in sedentary behaviour and physical activity categories of different intensities
Variable Children (n = 39)

Mean (SD) or n (%)
Parents (n = 38)
Mean (SD) or 
n (%)

ICC (95% CI) p-value Mean paired 
difference (SD)

p-value

Child-parent pairs, n 39
Accelerometer wear time, daysa 6.3 (1.3)
Reached recommended PA levelb 6 (15.4) 2 (5.3)
SEDa

Time, minutes/day 588.8 (89.5) 736.4 (84.6) 0.139 (0.086 to 
0.400)

0.017 -147.6 (100.4) < 0.001

min 406.8; max 745.9 min 593.0; max 
950.7

LPAa

Time, minutes/day 233.4 (60.4) 202.7 (60.7) 0.237 (-0.049 to 
0.498)

0.050 30.7 (73.5) 0.013

min 116.0; max 363.6 min 75.5; max 
386.3

MVPAa

Time, minutes/day 44.2 (19.9) 16.9 (17.9) 0.111 (-0.086 to 
0.344)

0.081 27.3 (23.6)c < 0.001

min 7.9; max 106.5 min 1.0; max 90.9
ICC = Intra-class correlation coefficient; CI = confidence interval; LPA = Low physical activity; MPA = Moderate physical activity; MVPA = Moderate-to-vigorous-
physical-activity; PA = Physical activity; SED = sedentary behaviour; SD = standard deviation; min = minimum value; max = maximum value

Values are given as a mean (standard deviation) or as b number (percentage)
cWilcoxon’s signed rank statistic (SE)

Significant correlations and differences are indicated in bold

Fig. 3 Bland-Altman plot illustrating difference between child and parent in minutes/day spent in sedentary time (SED), n = 39 pairs. Red solid line rep-
resents the mean of the within-pair difference, blue dotted lines represent the limits of agreement
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analysis and feel confident in the reliability of our 
findings.

Comparison of PA between children and adults is still 
hampered by the challenge to develop measures that are 
directly comparable between age groups [30]. Calibration 
studies usually relate acceleration data that are biome-
chanical in nature to energy expenditure that depends on 
the individual metabolism. Both variables change across 
childhood. Today, there are no directly comparable mea-
sures of PA. Our determination of cut-point for MVPA 
was based on a combination of lab calibration data and 
free-living associations with cardiometabolic health, but 
is not optimal. Consequently, there is a need for future 

research to establish measures of PA directly comparable 
between age groups, to enable more reliable comparisons 
of PA patterns between children and their parents. Exam-
ining parent-child correlations across the 24-hour move-
ment spectrum would also be an important direction for 
future research, using methods specifically designed to 
capture and analyse sleep outcomes alongside physical 
activity data.

The findings are potentially affected by selection bias in 
that we used a self-selected, non-random sample. Chil-
dren and parents who have positive attitudes towards PA 
and are more physically active might be the ones accept-
ing invitations to this kind of research project.

Fig. 5 Bland-Altman plot illustrating difference between child and parent in minutes/day spent in moderate-to-vigorous physical activity (MVPA), n = 39 
pairs. Red solid line represents the mean of the within-pair difference, blue dotted lines represent the limits of agreement

 

Fig. 4 Bland-Altman plot illustrating difference between child and parent in minutes/day spent in low physical activity (LPA), n = 39 pairs. Red solid line 
represents the mean of the within-pair difference, blue dotted lines represent the limits of agreement
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We did not collect information on parents’ BMI. Since 
there is a genetic factor to obesity, some of the parents 
likely had a high BMI as well, which may have affected 
their PA level. Neither did we ask for information on 
family living arrangements; if parents were divorced, we 
do not know which parent the child lived with during the 
week of PA measurement. In case the child lived with the 
non-participating parent during the measurement, that 
parent might have been more important for the child’s 
PA.

The main strengths of the study are our use of acceler-
ometer-measured data and the concurrent PA measures 
of both child and parent. Further, we used an improved 
accelerometer processing method that better captures 
PA across the intensity range in both children and adults 
[34]. We recruited participants over a long period that 
covered all seasons. Both season and weather are known 
to affect PA behaviour [24], and while we could not do 
much about the weather, our recruiting in all seasons 
likely minimised the seasonal effect on PA.

Conclusions and implications
The findings of this study indicate a significant but weak 
association between children’s and parents’ SED in this 
sample of 6–12-year-old children with obesity. Although 
the association in LPA was stronger, it did not reach sta-
tistical significance. No association was found in MVPA. 
The large variations in differences between child and 
parent could suggest that other components of parental 
involvement than role modelling through own physical 
activity, might be of greater importance in PA interven-
tions. For example, parents could support their children 
to be physically active by facilitating availability and 
access to PA opportunities, initiating activities, and 
offering encouragement. Generalisability of our findings 
is likely to be limited, and more research is needed– in 
larger samples, other settings, and using longitudinal 
designs– to better understand potential links between PA 
in children with obesity and PA of their parents.

Our findings may be useful in guiding adaptations of 
PA interventions, such as the Swedish PAP model, for 
children with obesity. The significant association in SED 
implies that this particular behaviour potentially has 
some role model importance. Perhaps the emphasis of a 
PAP intervention for this population should initially be 
on reducing sedentary time, a behavioural change that 
over time will enable increased PA. Although no signifi-
cant correlations were found between children’s and their 
parents’ time spent in PA, differences in MVPA and LPA 
were small in some child-parent pairs. This finding sug-
gests that some children could benefit from their parents 
being involved in interventions as role models through 
their own PA behaviours, while others may not. This 
would need to be explored on an individual level, which 

is consistent with the family-centred approach offered in 
the PAP model. To design sustainable PA interventions 
for this group, future research should further explore 
children’s and parents’ own experiences and needs.
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