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Abstract 

Background Adopting a healthy lifestyle, including regular physical activity, is often part of interventions targeting 
childhood overweight and obesity. However, to properly inform the objectives of the intervention, reliable psycho‑
metric measures are needed to better understand children’s and their families necessities and characteristics.

Objectives To evaluate the psychometric properties of the Physical Activity Parenting Practices questionnaire 
in a community sample of Portuguese parents of children aged 5–10, assess measurement invariance across children’s 
weight status, and construct validity.

Methods Five hundred three parents completed the Portuguese version of the Physical Activity Parenting Prac‑
tices (PAPP) questionnaire, a sociodemographic questionnaire, the Comprehensive Feeding Practices Questionnaire, 
and the Lifestyle Behavior Checklist. A subsample (n = 125) completed the PAPP questionnaire 1 month later. Data 
analyses were performed using R’s lavaan (version 0.6–12) and psych (version 2.2.9) packages.

Results Confirmatory factor analyses revealed good psychometric properties for the PAPP’s single‑factor Encour‑
agement scale and the three‑factor Discouragement scale. Configural, metric, and scalar invariance were found 
across parents of children with different weight statuses for both scales’ factor structures. Internal reliability ranged 
from α = .64 to α = .89, and test‑retest reliability ranged from r = .57 to r = .74.

Conclusions The constructs evaluated by PAPP questionnaire revealed adequate validity. The Portuguese version 
of the PAPP questionnaire is a reliable measure to assess relevant physical activity parenting practices, capable of dif‑
ferentiating the practices of parents with children of different weight statuses, and useful for both research and inter‑
vention purposes.
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Background
Childhood overweight (OW) and obesity (OB) are major 
public health challenges with an increasing prevalence 
worldwide over the last decades [1]. The negative impact 
of OW/OB on quality of life since early ages is well docu-
mented, as well as its association with other physical and 
psychological negative health conditions throughout the 
life course [2].

OW/OB often results from an imbalance between 
energy consumption and expenditure and therefore can 
be prevented by adopting a healthy lifestyle, including 
regular physical activity (PA) [3]. Regular PA through-
out childhood has been associated with many benefits to 
children’s health, development, and well-being [4]. Also, 
there is evidence that early engagement in PA tends to 
persist over life, with higher levels of PA in childhood 
predicting higher levels of PA across adolescence and 
adulthood [5]. Thus, it is crucial to understand how to 
promote PA in children, fostering efficacy in preventing 
OW/OB throughout the lifespan.

Childhood OW/OB and related diseases are largely 
preventable [2]. Parents play a central role in children’s 
health behaviors, namely by encouraging or discourag-
ing PA through their parenting practices [6, 7]. Several 
studies suggest that PA-related parenting practices may 
be associated with children’s weight status [8–10]. A sys-
tematic review by Loprinzi et al. [10] points out that par-
ents of children with higher weight status are more likely 
to provide less support for children’s PA. Yet, the authors 
acknowledge that it remained unclear whether these par-
ents did use ineffective parenting practices more often, 
or whether children with these characteristics were less 
likely to respond favorably to such practices [9, 10]. The 
literature is not clear on the relation between PA par-
enting practices and children’s body mass index (BMI) 
or weight status. Some studies found positive [11], or 
no associations [8] between parental support and young 
children’s weight, whereas a longitudinal study found a 
positive association between parental positive control, 
general parental encouragement, and overall parental 
support for PA at baseline and children’s PA 7 months 
after, for children with low and medium BMI z-scores [9].

The way specific parenting practices affect children’s 
engagement in PA requires further investigation and, 
in this regard, reliable and valid measures are crucial 
[12, 13]. Valid measures in this domain are also rel-
evant to assess the results of parenting interventions 
focused on parents as the main agents of change on 
children’s PA [12, 13].

The expert-informed PA parenting practices con-
ceptual framework is empirically validated and devel-
oped to build a repository of relevant items to assess PA 

parenting practices [12]. The categorization of key PA 
parenting practices was informed by a taxonomy devel-
oped by previous research in the field of PA [14]. The val-
idation of the initial item bank provided nine constructs, 
distributed across three domains: neglect/control, auton-
omy promotion, and structure [12]. The neglect/control 
domain comprises one single construct, coercive control, 
that refers to ineffective parenting practices organized in 
a continuum [12]. One end of this continuum includes 
practices characterized by low demands over children’s 
PA-related behaviors, reflecting a lack of rules and struc-
ture, whereas the other end refers to practices reflecting 
forceful demands (e.g., pressuring, shaming, threaten-
ing, punishing), that contribute to undermine children’s 
intrinsic motivation [15]. The autonomy promotion 
domain includes parenting practices reflecting auton-
omy support, guided choice and rewards for children’s 
engagement in PA [12]. Finally, the structure domain 
refers to parenting practices reflecting non-directive sup-
port and logistic organization of children’s environment 
to promote children’s involvement in PA [12].

A conceptual framework was also developed in the 
context of child feeding practices [16]. For this purpose, 
a group of experts was consulted to develop a content 
map, considering 28 feeding parenting practices based 
on existing measures [16], such as the Comprehensive 
Feeding Practices Questionnaire [17] used in the cur-
rent study. The final taxonomy included three domains: 
coercive control (e.g., restriction, pressure to eat, food to 
control emotions, food-based threats and bribes), struc-
ture (e.g., rules and limits, guided choices, monitoring, 
modeling, health environment), and autonomy support 
(e.g., nutrition education, encouragement, involvement). 
Efforts to use consistent terminology in the conceptu-
alization of PA parenting practices and feeding parent-
ing practices were highly recommended by previous 
research, and can contribute to align the research on 
feeding and PA parenting practices within a consistent 
framework [7].

The Preschooler Physical Activity Parenting Practices 
(PAPP) is a self-report measure to identify practices used 
by parents to encourage and/or discourage pre-school 
children’s engagement in PA [7, 18]. In its first study the 
measure was used in a Latino sample of parents of pre-
school children [7]. Other studies also used the measure 
with parents or caregivers of pre-school children [19, 20], 
but not of older children, such as school-aged children.

In its original version [7], the measure presents two 
independent scales. The Encouragement scale (PAPP-E) 
is comprised of the single-factor Engagement and Struc-
ture, and reflects parenting practices characterized by 
involvement and responsiveness to children’s PA. The 
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Engagement and Structure factor includes items from 
the PA parenting practices’ conceptual framework [12], 
namely the Autonomy Promotion and the Structure 
domains. The Discouragement scale (PAPP-D) reflects 
parenting practices that sustain children’s sedentary 
behavior and discourage children’s engagement in PA, 
and includes four factors: Promote Screen Time, Promote 
Inactivity, Psychological Control, and Restriction for 
Safety Concerns [7]. The factors Promote Screen Time 
and Promote Inactivity refer to practices characterized by 
high parental permissiveness regarding screen time and 
PA, and lack of guidance, corresponding to the lower end 
of the control continuum of the neglect/control dimen-
sion of the PA parenting practices’ conceptual framework 
[12]. The Psychological Control factor stands for parents’ 
use of pressuring, shaming, and threatening to reduce 
children’s PA and corresponds to the higher end of the 
neglect/control dimension from the PA parenting prac-
tices’ conceptual framework [12], whereas the Restriction 
for Safety Concerns factor regards parental restriction of 
children’s PA due to concerns with their safety [7]. This is 
consistent with the Structure domain of the above-stated 
framework.

A key concept related to parenting practices adopted 
by parents to manage children’s PA and feeding-related 
behaviors is parental self-efficacy. The use of ineffec-
tive parenting strategies is associated with low levels of 
parental self-efficacy [21, 22]. Research states that when 
parents are repeatedly faced with their failed attempts 
to deal with children’s weight-related problem behav-
iors, their self-confidence is undermined, and parents are 
more likely to exacerbate the use of ineffective parenting 
strategies [21].

The purpose of the current study is to evaluate the psy-
chometric properties of an adapted version of the PAPP 
questionnaire with parents of school-aged children. Spe-
cific objectives include: 1) assessing the factor structure 
of the PAPP scales in a community sample of parents of 
school-aged children; 2) testing measurement invariance 
of the PAPP scales’ factor structures across children’s 
weight status based on BMI z-scores (thin/normal vs 
overweight/obese); and 3) evaluating the construct valid-
ity by assessing the association between PAPP scales’ 
factors and related constructs, namely parents’ feeding-
related practices and parents’ self-efficacy. Considering 
the similarities between the PA and feeding practices’ 
conceptual frameworks, results are expected to reveal 
significant associations between practices categorized in 
each domain within the respective conceptual framework 
[12, 16]. In addition, results are expected to present nega-
tive associations between the Discouragement scale’s 
factors and parents’ self-efficacy in handling children’s 
lifestyle problem behaviors.

Method
Participants
Participants were 503 parents or caregivers of children 
aged 5 to 10 (M = 7.68, SD = 1.32) recruited from seven 
public school clusters in the North of Portugal, one of 
the regions with the highest prevalence of childhood 
OW/OB in the country [23]. Most of the participants 
were mothers (n = 428, 85.1%), in average 37.90 years 
old (SD = 5.58), with 11.54 years of schooling (SD = 3.90), 
and with a thin or normal weight status (n = 275, 54.7%), 
as per their report. Most of the children (53.5% female) 
were enrolled in the second, third or fourth grades 
(n = 302, 60.0%), and had a thin or normal weight status 
(BMI z-score < = 1 SD; n = 278, 55.2%), as per their car-
egivers’ report. Further details on the sociodemographic 
characteristics of the sample are presented in Table S1 in 
the Additional file 1.

Procedure
A cluster sampling strategy was used to obtain ran-
dom lists of public school clusters that included pre-
schools and elementary schools, in each of the six most 
populated sub-regions of the north region of Portugal, 
according to the information available in the Database of 
Contemporary Portugal (PORDATA) [24]. School clus-
ters were then contacted, and seven agreed to take part 
in the study.

With the collaboration of the schoolteachers, 740 par-
ents/caregivers were invited to participate in the study. 
Inclusion criteria were being a parent/caregiver of a child 
aged 5–10 years, and having basic language skills in Por-
tuguese. All participants were informed about the study, 
and those who agreed to participate signed an informed 
consent form. Parents completed the printed assessment 
protocol during school evaluation meetings. Those who 
could not attend the evaluation meeting received the 
printed assessment protocol through their child’s class-
room teacher, completed the questionnaires at home, and 
then returned the protocol in a sealed envelope to the 
research team through the teacher.

A total of 526 parents completed the printed assess-
ment protocol (315 in the schools, in the presence of a 
researcher, and 211 at home by themselves). Only 503 
were considered, as 23 questionnaires were returned 
blank, or were completed incorrectly. Even though the 
original study used a 2 weeks period for the test-restest 
reliability, in the current study, parents were invited to 
complete the PAPP again 1 month after the first assess-
ment protocol. The longer period for the test-retest reli-
ability evaluation was choosen given that in the measure’s 
instruction parents are asked to answer about their spe-
cific PA parenting practices over the last 30 days. If a 
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shorter period was considered, the possibility of overes-
timating the temporal stability of the PAPP constructs 
had to be acknowledged. In addition, the literature on 
research methods also describes that test-retest reliability 
can be evaluated in intervals up to 4 weeks [25]. A total of 
125 parents completed the questionnaire a second time, 
on average 32 days (SD = 8.72) after the first assessment 
wave. Data collection took place in 2019, from April to 
July.

Measures
Sociodemographic characteristics
Parents completed a sociodemographic questionnaire 
about the sex, age, education, height, and weight of their 
children, themselves and their partners. Children’s BMI 
z-scores were estimated according to the WHO reference 
[26]. Caregiver’s BMI scores were calculated according to 
the WHO guidelines [27].

Physical activity parenting practices (PAPP)
The PAPP was translated into European Portuguese and 
adapted to be used with parents of school-aged children 
aged 5–10. Details on the translation and adaptation pro-
cedures are described elsewhere [28].

The PAPP is a self-report questionnaire that evaluates 
the frequency of parental practices that encourage and 
discourage children’s engagement in PA [7]. The encour-
agement scale assesses parenting practices encouraging 
children’s PA and includes a single-factor, Engagement 
and Structure, with 15 items (e.g., “How often do you go 
on a walk with your child?”), and two single items (e.g., 
“How often do you not register your child for sports or 
dance due to lack of money?). The discouragement scale 
assesses parenting practices that discourage children’s 
engagement in PA and includes four factors, Promote 
Screen Time (3 items; e.g., “(…) allow your child to play 
a lot of videogames?“), Promote Inactivity (3 items; e.g., 
“(…) drive your child, when it was easy to walk?“), Psy-
chological Control (5 items; e.g., “(…) discipline your 
child for being too active?“) and Restriction for Safety 
Concerns (4 items; e.g., “(…) let your child go outside 
to play around your home?”). The items are rated on a 
5-point Likert scale ranging from 1 (never) to 5 (always) 
and reflect the parents’ assessment of how often they 
used each practice in the previous month.

Comprehensive feeding practices questionnaire (CFPQ)
The CFPQ is a self-report instrument, that assesses spe-
cific parenting practices related to feeding, among par-
ents of children aged between 18 months and 8 years [17]. 
It was translated into European Portuguese and adapted 
for use with parents of children aged 5–10 years [29]. The 
study of its psychometric properties with a Portuguese 

sample of parents revealed that the questionnaire is a 
reliable measure to assess feeding-related parenting prac-
tices in a nine-factor model structure: Monitoring, Mod-
eling, Promotion of Healthy Eating, Involvement, Child 
Control, Food as Reward, Emotion Regulation, Pressure 
to Eat, and Restriction for Weight Control and for Health. 
Using a 5-point rating scale, participants were asked to 
indicate how often they use a specific strategy (13 items), 
from 1 (never) to 5 (always), or the degree to which they 
agreed with a statement (30 items), from 1(disagree) to 
5 (agree). In the present study, the CFPQ [29] revealed 
acceptable fit to data (χ2

807 = 1363.12; p < .001; CFI = .91; 
TLI = 0.90; RMSEA = 0.04; SRMR = 0.05) and Cronbach’s 
alpha values ranged from .55 (Food as reward) to .87 
(Monitoring).

Lifestyle behavior checklist (LBC)
The LBC [30, 31] is a self-report measure with two scales 
that evaluates parental perceptions of children’s prob-
lematic behaviors related to OW and OB (Problem scale) 
and parental self-efficacy in dealing with those problems 
(Confidence scale). In the present study only the confi-
dence scale was used. The scale includes 26 statements 
illustrating problem behaviors related to Overeating 
(e.g., “Eats too quickly”), Misbehavior in Relation to Food 
(e.g., “Demands food”), Emotional Correlates of Being 
Overweight (e.g., “Complains about being teased”) and 
Physical Activity (e.g., “Watches too much television”), 
and parents are asked to rate each statement from 1 (cer-
tain I can’t do it) to 10 (certain I can do it). In the cur-
rent study, the Confidence scale revealed acceptable fit 
to the data (χ2

(154) = 533.01; p < .001; CFI = .90; TLI = .88; 
RMSEA = .070; SRMR = .073) and Cronbach’s alpha val-
ues ranged from .90 (Physical Activity) to .92 (Overeating 
and Emotional Correlates of Being Overweight).

Data analysis
Confirmatory factor analyses (CFA) were performed to 
evaluate the single-factor structure and the four-factor 
structure of the PAPP’s Encouragement and Discourage-
ment scales, respectively. The dataset included missing 
data, which appeared to be missing completely at random 
(MCAR), as described in the results section. To deal with 
missing data, CFA were performed using the full infor-
mation maximum likelihood estimation method. For 
model fit evaluation, CFI > = .95, TLI > = 0.95, RMSEA 
<= .06, and SRMR ≤ .10 were used as indicators of good 
fit to the data, CFI values from .90 to .94, TLI values from 
0.90 to 0.94 and RMSEA values from .07 to .08 were used 
as indicators of acceptable fit [32, 33]. Additionally, CFI 
and TLI values between 0.80 and 0.90, and RMSEA val-
ues above 0.08 and equal to or below 0.10, were used 
as indicators of marginally acceptable fit [32, 33]. To 
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improve model fit, model re-specification allowing resid-
ual covariances was performed [34].

Measurement invariance for each factor structure 
was tested by performing CFA multigroup comparison 
according to children’s BMI z-score (underweight/nor-
mal vs. overweight/obese). Cross-group constraints were 
set, and the more restricted models compared with the 
less restricted ones [35], for configural, metric, and scalar 
invariance. Invariance was considered when ΔCFI ≤ − .01 
and ΔRMSEA ≤0.015 [35, 36].

To evaluate the factors’ reliability, Cronbach’s α values 
were obtained considering .70 or higher as indicative of 
an adequate reliability [34]. Convergent and divergent 
validity, and temporal stability were studied using Pear-
son’s correlation coefficients [37]. For test-retest reliabil-
ity evaluation, correlation coefficients equal or above .70 
were deemed indicative of adequate temporal stability 
[38].

Results
Descriptive statistics
The items’ descriptive statistics are presented in Table S2 
in Additional  file  2. The items distribution revealed no 
severe deviations from the normal distribution [34]. The 
dataset presented a total of 1.51% missing values, 17.7% 
of incomplete cases, and a range from 0 to 71% of missing 
data (M = 1.51%, SD = 5.45). A multiple regression analy-
sis evaluating the sociodemographic and anthropometric 
characteristics of the children and parents as predictors 
of the percentage of missing values per participant was 
performed. Results (adjusted R2 = 0.02, F(13, 367) = 1.73, 
p = .054) showed that none of the variables in the dataset 
relate to the missing data, suggesting that the missing-
ness pattern is completely at random (MCAR).

Confirmatory factor analyses (CFA)
The single-factor structure Engagement and Struc-
ture (Encouragement scale) was tested with 15 items 
(Model 1) [7]. The single items of the scale were not 

included in the model. As presented in Table 1, the model 
revealed poor fit, χ2  (90) = 594.08, CFI = .83, TLI = 0.80, 
RMSEA = .11, SRMR = .06, with standard factor loading 
values (SFL) ranging from .39 to .74. A second model was 
then tested (Model 2), including items residual covari-
ance between six pairs of items. Model E2 revealed an 
acceptable model fit, χ2

(84) = 323.28, CFI = .92, TLI = 0.90, 
RMSEA = .08, SRMR = .05 (Table  1), with SFL ranging 
from .35 (item 13) to .76 (item 5) (Fig. 1), and good inter-
nal consistency (α = .89).

Standardized factor loadings, residual variance and 
residuals’ correlations for Model 2 – PAPP-E; *p < .05, 
**p < .01, ***p < .001.

The CFA was then replicated with the data from the 
second assessment wave (n = 125), revealing margin-
ally acceptable fit (χ2

(84) =  178.39, CFI = .84, TLI = 0.80, 
RMSEA = .10, SRMR = .07). The scores of the factor in 
each assessment wave were computed from the SFL and 
the correlation coefficient (r = .57, p < .001) revealed a 
temporal stability below appropriate for the Encourage-
ment scale.

The test of the four-factor structure of the discourage-
ment scale included 14 items (Model 3) and revealed 
good fit to the data, χ2

(71) = 124.27, CFI = .98, TLI = 0.97, 
RMSEA = .04, SRMR = .04 (Table  1). As the factor 
Promote Inactivity included only two items, preclud-
ing the identification of a factor according to Kline 
[34], a new CFA was performed excluding this factor 
from the model (Fig.  2). The final model, with 12 items 
and 3 factors (Model 4), revealed an excellent fit to the 
data, χ2

(51) = 82.85, CFI = .99, TLI = 0.98, RMSEA = .04, 
SRMR = .04 (Table  1). Items’ SFL ranged from .52 (item 
24) to .95 (item 29), the exception being item 31, which 
revealed a SFL of −.23, as shown in Fig. 2. Positive mod-
erate correlations were found between Promote Screen 
Time and Psychological Control (r = .31, p < .001), as well 
as between Psychological Control and Safety Concerns 
(r = .33, p < .001). Reliability analysis yielded acceptable 
internal consistency for Promote Screen Time (α = .79) 

Table 1 Results of the confirmatory factor analysis for the Physical Activity Parenting Practices questionnaire (PAPP)

Model 1 – PAPP-E single‑factor structure of the Physical Activity Parenting Practices Encouragement scale, Model 2 – PAPP-E single‑factor structure of the Physical 
Activity Parenting Practices Encouragement scale after re‑specification, based on the modification indexes, Model 3 – PAPP-D the four‑factor structure of the Physical 
Activity Parenting Practices Discouragement scale, Model 4 – PAPP-D a three‑factor structure version of the Physical Activity Parenting Practices Discouragement scale, 
after excluding the factor Promote Inactivity; χ2  Chi‑square; df  degrees of freedom, CFI Comparative Fit Index, TLI Tucker‑ Lewis Index, RMSEA Root Mean Square of 
Approximation, SRMR Standardized Root Mean Squared Residual, SFL Standard Factor Loading, α Cronbach’s alpha

χ2 df CFI TLI RMSEA SRMR SFL
Range

α

Model 1 – PAPP‑E 594.08 90.00 .83 0.80 0.11 0.06 .39–.74 .89

Model 2 – PAPP‑E 323.28 84.00 .92 0.90 0.08 0.05 .35–.76 .89

Model 3 – PAPP‑D 124.27 71.00 .98 0.97 0.04 0.04 −.23 ‑ ‑.81 .73

Model 4 – PAPP‑D 82.85 51.00 .99 0.98 0.04 0.04 −.23 ‑ ‑.80 .70
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and Psychological Control (α = .73), and relatively low 
for Safety Concerns (α = .64). A CFA of the final model 
was performed with the data from the second assessment 
wave and revealed good fit to the data (χ2

(51) = 68.26, 
CFI = .97, TLI = 0.96, RMSEA = .05, SRMR = .06). The 
test-retest reliability evaluation deemed acceptable tem-
poral stability for the factors Promote Screen Time 
(r = .73, p < .001), Psychological Control (r = .74, p < .001) 
and Safety Concerns (r = .74, p < .001).

Standardized factor loadings, residual variance, and 
latent factors’ correlations for Model 4 – PAPP-D; 
*p < .05, **p < .01, ***p < .001.

Measurement invariance
For each of the two final models, measurement invari-
ance was tested by performing CFA multigroup compar-
isons according to children’s BMI z-score underweight/
normal (n = 278) vs. overweight/obese (n = 189). 

Fig. 1 Confirmatory Factor Analysis of the single‑factor structure Engagement and Structure, from the PAPP Encouragement scale
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Fig. 2 Confirmatory Factor Analysis of the three‑factor structure of the PAPP Discouragement scale
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Configural, metric and scalar invariance were found 
between groups for encouragement and discouragement 
scales (Table 2).

Construct validity
The constructs evaluated by the PAPP were tested for 
convergent and discriminant validity using the LBC and 
the CFPQ factors, as presented in Table  3. The PAPP’s 
Engagement and Structure factor revealed small to mod-
erate positive associations with the CFPQ’s Monitoring, 
Modeling, Promotion of Healthy Eating, Involvement, 
Pressure to Eat, and Restriction for Weight Control and 
for Health factors. In addition, the same factor presented 
a small negative association with the CFPQ’s Child 
Control.

The Promote Screen Time factor revealed small nega-
tive associations with CFPQ’s Monitoring, Modeling, 
Promotion of Healthy Eating, Involvement, as well as 

with the LBC confidence scale factors of Overeating, 
Misbehavior in Relation to Food, Emotional Correlates of 
Being Overweight, and Physical Activity. The same factor 
revealed small to moderate positive associations with the 
CFPQ’s Child Control, Food as Reward, Emotion Regula-
tion, and Pressure to Eat.

The Psychological Control factor revealed small nega-
tive associations with CFPQ’s Monitoring, Modeling, 
Promotion of Healthy Eating, and also with the LBC 
confidence scale factors. The same factor revealed small 
to moderate positive associations with the CFPQ’s Child 
Control, Food as Reward, Emotion Regulation, Restric-
tion for Weight Control and for Health factors and Pres-
sure to Eat.

Finally, the Safety Concerns revealed small positive 
associations with the CFPQ’s Food as Reward, Emotion 
Regulation, and Restriction for Weight Control and for 
Health factors, and negative associations with the LBC 

Table 2 Measurement invariance for the PAPP scales across children’s BMI z‑score group

χ2 Chi‑square, df degrees of freedom, CFI Comparative Fit Index, RMSEA Root Mean Square of Approximation, ΔCFI CFI difference, ΔRMSEA RMSEA difference 

χ2(df) CFI RMSEA Model comparison ΔCFI ΔRMSEA

PAPP Encouragement scale
 Configural invariance 388.87 (168) .915 .075

 Metric invariance 404.302 (183) .914 .072 1E vs. 2E −.001 −.003

 Scalar invariance 421.318 (198) .914 .070 2E vs. 3E −.000 −.002

PAPP Discouragement scale
 Configural invariance 146.64 (102) .978 .043

 Metric invariance 166.72 (114) .974 .045 1D vs. 2D −.004 .002

 Scalar invariance 188.97 (126) .968 .046 2D vs. 3D −.006 .001

Table 3 Correlations between the PAPP, CFPQ, and LBC factors’ scores

PAPP Physical Activity Parenting Practices, CFPQ Comprehensive Feeding Practices Questionnaire, LBCc Lifestyle Behavior Checklist confidence scale, ES Engagement 
and Structure (PAPP Encouragement scale), PST Promote Screen Time (PAPP Discouragement scale), PC Psychological Control (PAPP Discouragement scale), SC Safety 
Concerns (PAPP Discouragement scale); *p < .05, **p < .01, *** p < .001

Variable ES PST PC SC

Monitoring (CFPQ) .12* −.21*** −.20*** −.07

Modeling (CFPQ) .28*** −.16*** −.04 .02

Promotion of Healthy Eating (CFPQ) .31*** −.25*** −.11* .02

Involvement (CFPQ) .35*** −.16*** −.01 .08

Child Control (CFPQ) −.15*** .37*** .19*** .05

Food as Reward (CFPQ) .08 .24*** .32*** .16***

Emotion Regulation (CFPQ) .06 .17*** .27*** .12**

Pressure to Eat (CFPQ) .11* .17*** .17*** .02

Restriction for Weight Control and for Health (CFPQ) .09* .0003 .13** .13**

Overeating (LBCc) .05 −.20*** −.23*** −.10*

Misbehavior in Relation to Food (LBCc) .07 −.22*** −.23*** −.11*

Emotional Correlates of Being Overweight (LBCc) .05 −.16*** −.18*** −.08

Physical activity (LBCc) .05 −.19*** −.20*** −.09*
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confidence scale factors of Overeating, Misbehavior in 
Relation to Food, and Physical Activity.

Discussion
The current study evaluated the psychometric properties 
of the Portuguese version of the PAPP questionnaire in 
a sample of school-aged children. The study addressed 
the factor structure of the encouragement and discour-
agement scales, evaluated the scales’ factor-structure 
measurement invariance across two groups of children 
according to their weight status, and assessed its con-
structs’ validity.

The results for the PAPP’s single-factor Encouragement 
and Structure, which integrates the Encouragement scale, 
revealed a factor structure similar to the one described 
by the original authors [7]. Nevertheless, test-retest reli-
ability in the current study was lower. This difference can 
stem from the larger time interval between assessments 
in the current study compared to previous research 
(about 14 days) [7].

An excellent fit was found for the three-factor Dis-
couragement scale (Promote Screen Time, Psychologi-
cal Control, and Safety Concerns). In the adaptation of 
the questionnaire to parents of school-age children, the 
item related to the use of a stroller was discarded, and as 
a consequence the factor Promoting Inactivity was not 
included in the model because with only two items, the 
factor could not be estimated [34].

The three-factor model structure kept the original 
items composition and presented acceptable reliability, 
with the exception of the factor Restriction for Safety 
Concerns, which revealed the lowest internal consist-
ency. This may be consequence of the low SFL of item 
31 (“How often do you let your child go outside to play 
around your home?”) which in turn, may be related with 
some heterogeneity of participants’ answers accord-
ing to their area of residence and type of housing (e.g., 
house with/without a garden). These characteristics can 
potentially discourage PA parenting practices, especially 
for those living in urban areas, therefore future stud-
ies should explore how the area of residence and type 
of housing impact the child’s autonomous activity/play 
around their homes.

The current study’s results also found configural, met-
ric, and scalar invariance across parents of children of 
different weight statuses (underweight/normal vs. over-
weight/obese) for the factor structure of both PAPP 
scales. Such findings indicate that the parents assessed 
the constructs in the scales similarly, regardless of the 
weight status of their child. With these results, it can be 
ascertained that the PAPP, as an instrument, can distin-
guish the PA parenting practices of parents of children 
with different weight statuses. These findings show the 

utility of the questionnaire for research and intervention 
purposes.

The study’s results also suggest the validity of the con-
structs assessed by the PAPP’s scales. Parents’ PA and 
feeding practices were found to be related, which is con-
sistent with the research showing the importance of a 
balance between energy consumption and expenditure 
when adopting a healthy lifestyle [3]. As expected, due 
to the similarities between the PA [12] and feeding prac-
tices [16] frameworks, small associations between PA and 
feeding parenting practices were found, suggesting that 
these take place within a pattern of care which is part of 
the families’ lifestyles. Parents who used more practices 
encouraging PA also reported a higher use of adequate 
feeding practices, such as Monitoring, Modeling, Promo-
tion of Healthy Eating, Involvement, and Restriction for 
Weight Control and for Health, placed in the structure 
and in the autonomy support domains of Vaughn et  al. 
content map [16]. Also, parents who used more often PA 
practices encouraging children’s engagement in PA used 
less inadequate feeding practices, such as Child Control 
but more Pressure to Eat (lower bound of the structure 
domain [16], reflecting higher levels of permissiveness in 
children’s feeding). The association between the practices 
encouraging PA and Pressure to Eat, albeit small, was 
unexpected. However, as the construct Pressure to Eat 
addresses the quantity, and not the quality, of the food 
eaten by the child [17], it is not possible to determine to 
which type of food(s) the parents were referring to when 
they answered the CFPQ’s items.

Concerning parenting practices discouraging children’s 
engagement in PA, the findings suggest that the parents 
who use more often practices placed in the Neglect/Con-
trol domain of PA practices [12], such as Promote Screen 
Time and Psychological Control, also tend to use less 
adequate and more inadequate feeding practices. Spe-
cifically, parents who revealed higher levels of Promote 
Screen Time report less Monitoring, Modeling, Promo-
tion of Healthy Eating, and Involvement, and use more 
practices of Child Control in relation to feeding, Food as 
Reward, Emotional Regulation through food, and Pres-
sure to Eat. A similar pattern of associations was found 
regarding Psychological Control, with the parents who 
report higher levels of this variable, also reporting less 
Monitoring and Promotion of Healthy Eating, and more 
inadequate practices of Child Control in relation to feed-
ing, Food as Reward, Emotional Regulation through food, 
Pressure to Eat, and Restriction. Finally, parents who 
reported more Safety Concerns also reported more inad-
equate feeding practices of Food as Reward, Emotional 
Regulation through food and Restriction.

The associations between discouraging PA and inad-
equate feeding practices, framed within the Neglect/
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Control domain of PA practices [12] and the Structure 
domain of feeding practices [16] may reflect low paren-
tal control and unstructured parenting practices related 
with parental permissiveness, or even lack of parental 
supervision and guidance, which can contribute to the 
maintenance of a poor lifestyle, and as a consequence, of 
children’s overweight/obesity. The associations between 
specific PA and feeding parenting practices should be a 
focus of attention in future research, specifically evalu-
ating how parents combine them and how such com-
binations affect children’s (un)healthy behaviors. Such 
findings would be relevant contributions to the literature 
on the profiles of school-aged children’s lifestyle behav-
iors and their association with childhood overweight and 
obesity [39, 40].

In the current study, discouraging PA practices were 
negatively related to parents’ confidence to deal with 
child’s lifestyle behavior problems. This is consistent with 
previous research suggesting that ineffective parent-
ing strategies are linked to lower levels of parental self-
confidence; e.g., parents who use psychological control 
practices related to PA and promote more screen time 
feel less confident when facing difficult lifestyle situations 
[21].

Parents, as main caregivers, are responsible for most 
decisions related to children’s lifestyle. Practices regard-
ing children’s PA and feeding are related, reflected in 
the pattern of care provided by the parents and, to some 
extent, characterize families’ lifestyles. The findings sug-
gest that by promoting encouraging and preventing dis-
couraging PA parenting practices, parents may adopt 
healthier, and reduce inadequate feeding practices, 
increasing their self-efficacy in dealing with children’s 
lifestyle behavior problems. Nevertheless, given the 
cross-sectional and correlational nature of the study, con-
clusions about the directionality of the associations can-
not be drawn and should be focus of attention in future 
prospective research.

The current study was the first to use a version of the 
PAPP adapted to evaluate PA parenting practices with 
parents or caregivers of school-aged children. Other 
strengths of the current study include the sample size, 
the rigorous procedures undertaken to ensure a distrib-
uted sample, and the analytic plan which included struc-
tural equation modelling. However, there are also some 
limitations. A first one relates to mothers being the main 
informants. Given the well-known influence of fathers 
over their children’s PA, the inclusion of more fathers 
as informants would be desirable to study measurement 
invariance across parents. A second limitation regards 
the use of self-report measures only. Future studies 
should collect data using other data collection methods 
(e.g., interviews), including multiple informants, and also 

assessing the characteristics of the neighborhood that 
can influence PA parenting practices (e.g., housing type, 
traffic, playgrounds, and other community facilities).

Conclusion
The Portuguese version of PAPP comprises a single-
factor Encouragement scale and a three-factor Discour-
agement scale. Overall, the instrument revealed good 
psychometric properties in a Portuguese sample and 
seemed to be a reliable and valid measure to assess PA 
parenting practices among parents of children aged 5–10. 
The constructs assessed had the same meaning for par-
ents, regardless of their children’s weight status. The 
PAPP construct validity was supported by its associations 
with parents’ feeding practices and parents’ confidence to 
address children’s lifestyle behaviors. The Portuguese ver-
sion of the PAPP can thus be useful for both research and 
practice focusing on childhood OW/OB.

Abbreviations
OW  Overweight
OB  Obesity
OW/OB  Overweight and obesity
PA  Physical activity
BMI  Body mass index
PAPP  Physical Activity Parenting Practices
PAPP‑E  Physical Activity Parenting Practices Encouragement Scale
PAPP‑D  Physical Activity Parenting Practices Discouragement Scale
M  Mean
SD  Standard deviation
PORDATA   Database of Contemporary Portugal
WHO  World Health Organization
CFPQ  Comprehensive Feeding Practices Questionnaire
CFI  Comparative Fit Index
TLI  Tucker‑Lewis Index
RMSEA  Root Mean Square Error of Approximation
SRMR  Standardized Root Mean Square Residual
LBC  Lifestyle Behavior Checklist
CFA  Confirmatory factor analyses
MCAR   Missing Completely at Random
SFL  Standard Factor Loading Values
LBCc  Lifestyle Behavior Checklist Confidence Scale
ES  Engagement and Structure
PST  Promote Screen Time
PC  Psychological Control
SC  Safety Concerns

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s40359‑ 023‑ 01444‑4.

Additional file 1 : Table S1. Sociodemographic characteristics of the 
sample (N = 503).

Additional file 2 : Table S2. Descriptive statistics for each PAPP item 
(N=503).

Additional file 3. STROBE Statement checklist of items that should be 
included in reports of cross‑sectional studies.

Additional file 4. Sampling strategy, recruitment process, and strategy to 
handle missing data.



Page 11 of 12Silva‑Martins et al. BMC Psychology          (2023) 11:417  

Acknowledgements
The authors gratefully acknowledge the contributions of the school principals 
and their staff, as well as the teachers who collaborated in the recruitment and 
supported the research team throughout the data collection process.

Authors’ contributions
MM, AC, IAL, and OC contributed to all aspects of the study conceptualization 
and design. AC, IAL, and OC translated the instrument. MM conducted the 
data collection process, wrote the first draft of the paper, and prepared the 
original manuscript with support from AC, IAL, and OC. MM and LK conducted 
the data entry process. AC analyzed the data. LK conducted the proofreading. 
All authors revised the manuscript for intellectual content and approved the 
final manuscript.

Funding
This study was supported by the Portuguese Foundation for Science and 
Technology (FCT), PTDC/SAU‑NUT/30715/2017, and co‑supported by 
the Fundo Europeu de Desenvolvimento Regional (FEDER) through the 
Programa Operacional Competitividade e Internacionalização (POCI), POCI‑
01‑0145‑FEDER‑030715. The study was further supported by the FCT,  UI/
BD/150897/2021 and CEECINST/00134/2021, and by national FCT funds spon‑
soring the Center for Psychology at University of Porto (UIDB/00050/2020). 

Availability of data and materials
The datasets analyzed during the current study are available in the Open Sci‑
ence Framework repository, osf.io/qctuh.

Declarations

Ethical approval and consent to participate
The study involved human participants. Informed consent was obtained from 
all individual participants included in the study. All procedures were in accord‑
ance with the ethical standards of the institutional and/or national research 
committee and with the 1964 Helsinki Declaration and its later amendments 
or comparable ethical standards. Ethical approval for the study was provided 
by the Ethics Committee of the Faculty of Psychology and Education Sciences 
of the University of Porto (ref. 13‑10/2016).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 1 February 2023   Accepted: 13 November 2023

References
 1. Lobstein T, Brinsden H, Neveux M. World Obesity Atlas 2022. World 

Obesity Federation; 2022. https:// data. world obesi ty. org/ publi catio ns/ 
World‑ Obesi ty‑ Atlas‑ 2022‑ updat ed. pdf. Accessed 1 Jun 2022

 2. World Health Organization. Noncommunicable diseases: Childhood 
overweight and obesity. 2020. https:// www. who. int/ news‑ room/q‑ a‑ 
detail/ nonco mmuni cable‑ disea ses‑ child hood‑ overw eight‑ and‑ obesi ty. 
Accessed 22 Jul 2022.

 3. Leskinen T, Sipilä S, Alen M, Cheng S, Pietiläinen K, Usenius J‑P, et al. 
Leisure‑time physical activity and high‑risk fat: a longitudinal population‑
based twin study. Int J Obes. 2009;33(11):1211–8. https:// doi. org/ 10. 1038/ 
ijo. 2009. 170.

 4. Rasberry CN, Lee SM, Robin L, Laris BA, Russell LA, Coyle KK, et al. The 
association between school‑based physical activity, including physical 
education, and academic performance: a systematic review of the 
literature. Prev Med. 2011;52(Suppl 1):S10–20. https:// doi. org/ 10. 1016/j. 
ypmed. 2011. 01. 027.

 5. Telama R. Tracking of physical activity from childhood to adulthood: a 
review. Obes Facts. 2009;2(3):187–95. https:// doi. org/ 10. 1159/ 00022 2244.

 6. Hutchens A, Lee R. Parenting practices and children’s physical activity: an 
integrative review. J Sch Nurs. 2017;34(1):68–85. https:// doi. org/ 10. 1177/ 
10598 40517 714852.

 7. O’Connor TM, Cerin E, Hughes SO, Robles J, Thompson DI, Mendoza 
JA, et al. Psychometrics of the preschooler physical activity parenting 
practices instrument among a Latino sample. Int J Behav Nutr Phys Act. 
2014;11(1):3. https:// doi. org/ 10. 1186/ 1479‑ 5868‑ 11‑3.

 8. Gubbels JS, Kremers SP, Stafleu A, de Vries SI, Goldbohm RA, Dagnelie 
PC, et al. Association between parenting practices and children’s dietary 
intake, activity behavior and development of body mass index: the koala 
birth cohort study. Int J Behav Nutr Phys Act. 2011;8(1):18. https:// doi. org/ 
10. 1186/ 1479‑ 5868‑8‑ 18.

 9. Liszewska N, Scholz U, Radtke T, Horodyska K, Liszewski M, Luszczynska 
A. Association between children’s physical activity and parental practices 
enhancing children’s physical activity: the moderating effects of children’s 
BMI z‑score. Front Psychol. 2018;8:2359. https:// doi. org/ 10. 3389/ fpsyg. 
2017. 02359.

 10. Loprinzi PD, Cardinal BJ, Loprinzi KL, Lee H. Parenting practices as 
mediators of child physical activity and weight status. Obes Facts. 
2012;5(3):420–30. https:// doi. org/ 10. 1159/ 00034 1097.

 11. Park SH, Park H. Parental support and children’s body weight: mediating 
effects of health behaviors. West J Nurs Res. 2020;42(9):718–27. https:// 
doi. org/ 10. 1177/ 01939 45919 897540.

 12. Mâsse LC, O’Connor TM, Lin Y, Carbert NS, Hughes SO, Baranowski T, et al. 
The physical activity parenting practices (PAPP) item bank: a psychomet‑
rically validated tool for improving the measurement of physical activity 
parenting practices of parents of 5–12‑year‑old children. Int J Behav Nutr 
Phys Act. 2020;17(1):134. https:// doi. org/ 10. 1186/ s12966‑ 020‑ 01036‑0.

 13. Sleddens EF, Kremers SPJ, Hughes SO, Cross MB, Thijs C, De Vries NK, et al. 
Physical activity parenting: a systematic review of questionnaires and 
their associations with child activity levels. Obes Rev. 2012;13(11):1015–
33. https:// doi. org/ 10. 1111/j. 1467‑ 789X. 2012. 01018.x.

 14. Davison KK, Mâsse LC, Timperio A, Frenn MD, Saunders J, Mendoza JA, 
et al. Physical activity parenting measurement and research: challenges, 
explanations, and solutions. Child Obes. 2013;9(Suppl 1):S103–9. https:// 
doi. org/ 10. 1089/ chi. 2013. 0037.

 15. Soenens B, Vansteenkiste M. A theoretical upgrade of the concept of 
parental psychological control: proposing new insights on the basis of 
self‑determination theory. Dev Rev. 2010;30(1):74–99. https:// doi. org/ 10. 
1016/j. dr. 2009. 11. 001.

 16. Vaughn AE, Ward DS, Fisher JO, Faith MS, Hughes SO, Kremers SPJ, et al. 
Fundamental constructs in food parenting practices: a content map to 
guide future research. Nutr Rev. 2016;74(2):98–117. https:// doi. org/ 10. 
1093/ nutrit/ nuv061.

 17. Musher‑Eizenman D, Holub S. Comprehensive feeding practices ques‑
tionnaire: validation of a new measure of parental feeding practices. 
J Pediatr Psychol. 2007;32(8):960–72. https:// doi. org/ 10. 1093/ jpepsy/ 
jsm037.

 18. Suen YN, Cerin E, Barnett A, Huang WYJ, Mellecker RR. Development of 
physical activity–related parenting practices scales for urban Chinese 
parents of preschoolers: confirmatory factor analysis and reliability. J Phys 
Act Health. 2017;14(9):692–700. https:// doi. org/ 10. 1123/ jpah. 2016‑ 0704.

 19. Gubbels JS, Sleddens EF, Raaijmakers LC, Gies JM, Kremers SP. The child‑
care food and activity practices questionnaire (CFAPQ): development and 
first validation steps. Public Health Nutr. 2016;19(11):1964–75. https:// doi. 
org/ 10. 1017/ S1368 98001 50034 44.

 20. Suen YN, Cerin E, Barnett A, Huang WYJ, Mellecker RR. Development of 
physical activity‑related parenting practices scales for urban Chinese 
parents of preschoolers: confirmatory factor analysis and reliability. J Phys 
Act Health. 2017;14(9):692–700. https:// doi. org/ 10. 1123/ jpah. 2016‑ 0704.

 21. Morawska A, West F. Do parents of obese children use ineffective parent‑
ing strategies? J Child Health Care. 2013;17(4):375–86. https:// doi. org/ 10. 
1177/ 13674 93512 462263.

 22. Albanese AM, Russo GR, Geller PA. The role of parental self‑efficacy in 
parent and child well‑being: a systematic review of associated outcomes. 
Child Care Health Dev. 2019;45(3):333–63. https:// doi. org/ 10. 1111/ cch. 
12661.

 23. COSI – Childhood Obesity Surveillance Initiative. COSI Portugal ‑ 2019. 
2019. Available from: http:// www. insa. min‑ saude. pt/ wp‑ conte nt/ uploa 
ds/ 2019/ 07/ COSI2 019_ FactS heet. pdf. Accessed 10 Mar 2021.



Page 12 of 12Silva‑Martins et al. BMC Psychology          (2023) 11:417 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 24. PORDATA ‑ Database of Contemporary Portugal. Enrolled students in pre‑
school, primary, lower secondary and upper‑secondary education: total 
and by level of education. 2019. https:// www. porda ta. pt. Accessed 1 Mar 
2019.

 25. Kurpius SE, Stafford ME. Testing and measurement: A user‑friendly guide. 
Thousand Oaks: Sage Publications; 2006.

 26. de Onis M. Development of a WHO growth reference for school‑aged 
children and adolescents. Bull World Health Organ. 2007;85(09):660–7. 
https:// doi. org/ 10. 2471/ blt. 07. 043497.

 27. World Health Organization. Cut‑off for BMI according to WHO standards. 
https:// gatew ay. euro. who. int/ en/ indic ators/ mn_ survey_ 19‑ cut‑ off‑ for‑ 
bmi‑ accor ding‑ to‑ who‑ stand ards/. Accessed 20 May 2023.

 28. Canário C, Abreu‑Lima I, Cruz O. Physical Activity Parenting Practices. 
2020. https:// doi. org/ 10. 17605/ OSF. IO/ 4K7VP. Accessed 1 Sep 2020.

 29. Canário C, Abreu‑Lima I, Cruz O. Comprehensive Feeding Parenting 
Practices Questionnaire (European Portuguese version). 2020. https:// doi. 
org/ 10. 17605/ OSF. IO/ GSKCT. Accessed 1 Sep 2020.

 30. West F, Sanders MR. The lifestyle behaviour checklist: A measure of 
weight‑related problem behaviour in obese children. Int J Pediatr Obes. 
2009;4(4):266–73. https:// doi. org/ 10. 3109/ 17477 16090 28111 99.

 31. Canário C, Cruz O. Lifestyle behaviour checklist (Portuguese version). 
2018. https:// www. tripl ep‑ paren ting. net/ provi der/ glo‑ en/ imple menta 
tion/ level‑5‑ lifes tyle‑ triple‑ p/ clini cal‑ tools‑ to‑ downl oad/. Accessed 1 Mar 
2020.

 32. Meyers LS, Gamst G, Guarino AJ. Applied multivariate research: design 
and interpretation. 3rd ed. Thousand Oaks: Sage Publications; 2016.

 33. Meyers L, Gamst G, Guarino A. Applied multivariate research: design and 
interpretation. 2nd ed. Thousand Oaks: Sage Publications; 2013.

 34. Kline RB. Methodology in the social sciences. Principles and practice of 
structural equation modeling. 4th ed. New York: Guilford Press; 2016.

 35. Chen FF. Sensitivity of goodness of fit indexes to lack of measurement 
invariance. Struct Equ Model Multidiscip J. 2007;14(3):464–504. https:// 
doi. org/ 10. 1080/ 10705 51070 13018 34.

 36. Cheung GW, Rensvold RB. Evaluating goodness‑of‑fit indexes for testing 
measurement invariance. Struct Equ Model Multidiscip J. 2002;9(2):233–
55. https:// doi. org/ 10. 1207/ S1532 8007S EM0902_5.

 37. Cohen J, Cohen P, West G, Aiken S. Applied multiple regression/correla‑
tion analysis for the behavioral sciences. 3rd ed. Mahwah, NJ: Erlbaum; 
2003.

 38. Terwee CB, Bot SDM, de Boer MR, van der Windt DAWM, Knol DL, Dekker 
J, et al. Quality criteria were proposed for measurement properties of 
health status questionnaires. J Clin Epidemiol. 2007;60(1):34–42. https:// 
doi. org/ 10. 1016/j. jclin epi. 2006. 03. 012.

 39. Pereira S, Katzmarzyk P, Gomes T, Borges A, Santos D, Souza M, et al. Profil‑
ing physical activity, diet, screen and sleep habits in Portuguese children. 
Nutrients. 2015;7(6):4345–62. https:// doi. org/ 10. 3390/ nu706 4345.

 40. Dumuid D, Olds T, Lewis LK, Martin‑Fernández JA, Barreira T, Broyles S, 
et al. The adiposity of children is associated with their lifestyle behaviours: 
a cluster analysis of school‑aged children from 12 nations. Pediatr Obes. 
2018;13(2):111–9. https:// doi. org/ 10. 1111/ ijpo. 12196.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


