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Abstract
Outdoor time is a positive correlate of physical activity in preschoolers; however, children remain highly sedentary even 
outdoors. This cross-sectional study thus aimed (1) to measure the physical activity levels of 30 preschool-aged children 
attending a centre-based childcare centre in a remote region located in Northwestern Québec (Canada) and (2) to identify the 
factors associated with moderate-to-vigorous physical activity (MVPA) during outdoor time. Two observers monitored the 
children individually over a period totalling approximately 40 h using a translated version of the Observational System for 
Recording Physical Activity in Children-Preschool version (OSRAC-P). In addition, parents and early childhood educators 
each completed a short questionnaire to, respectively, collect child demographics and educators’ personal characteristics 
and physical activity habits. When children were outdoors, sedentary activities predominated (60.2%), compared with light 
activities (18.1%) and MVPA (21.7%). A binary logistic regression analysis also showed that MVPA was associated with 
different social and non-social factors: the group composition, the early childhood educator, the prompting behaviors, the 
outdoor educational context, the time of day, and the children’s age and sex. Although no clear profile of early childhood 
educators seemed to be linked to children’s MVPA, some factors under their control appear to contribute to increasing pre-
schoolers’ PA. Prompting children to be active and integrating more high energy expenditure activities in their daily routine 
stood out as good ways to optimize time spent outdoors.
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Often perceived as highly active, many young children are 
actually not (Driediger et al. 2018). In Canada, only 61.8% 

of preschoolers (3–4 years) and 47.6% of school-aged chil-
dren (5–11 years) meet the 24-h Movement Guidelines 
(Chaput et al. 2017; Roberts et al. 2017), which recommend 
doing at least 60 min of daily moderate-to-vigorous physical 
activity (MVPA or energetic play) and limiting sedentary 
time (Tremblay et al. 2017, 2016). Non-adherence to move-
ment guidelines may prevent children from gaining several 
physical, cognitive and psychosocial health benefits and may 
expose them to unnecessary risks (Carson et al. 2017; Poi-
tras et al. 2016). Physical activity (PA) is a key determinant 
of health; PA is also a changeable behavior (World Health 
Organization 2010).

Childcare centres can be change agents regarding PA 
promotion; they have high attendance rates, children spend 
extended hours there, and early childhood educators (ECEs) 
can provide them with positive motor experiences (Gold-
field et al. 2012; Larson et al. 2011). However, children’s PA 
remains low even during outdoor time (Truelove et al. 2018). 
In this specific context—identified as a positive correlate 
of PA—they spend a mean of 13.5% (range: 10.5–16.7%) 
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of their time in MVPA and 56.9% (range: 50.2–63.5%) in 
sedentary activities (Truelove et al. 2018; Truelove 2019). 
In addition to a recent call to action to increase daily oppor-
tunities for energetic play in these settings (Driediger et al. 
2018), some researchers emphasized the need to explore 
environmental influences on children’s active behaviors 
and to focus on what they actually do when they are outside 
(Soini et al. 2014; Hinkley et al. 2016).

Direct observation can contribute to filling this gap by 
revealing the exact circumstances in which children are 
active and by assessing some educator variables (i.e., pres-
ence, prompts)—which are understudied and present incon-
clusive results (Tonge et al. 2016). Research using direct 
observation is scarce and most has been undertaken in the 
U.S and in Europe in large urban communities (Truelove 
et  al. 2018). The health behaviors of children living in 
small communities or rural settings, though, also need to be 
researched to better intervene (Froehlich Chow and Humbert 
2014). Moreover, reasearchers who investigated the factors 
related to PA in outdoor play focused on a limited number 
of educational contexts; but, we believe that some infrequent 
contexts are worth examination.

Gaining better knowledge of the contextual factors associ-
ated with PA in childcare centres is a major prerequisite for 
implementing effective, health-promoting actions in these 
educational settings. In this respect, the present article aimed 
(1) to measure the PA levels of children attending a child-
care centre in Abitibi-Témiscamingue (Québec, Canada) and 
(2) to identify the factors related to MVPA in the outdoor 
context. To our best knowledge, this is the first Canadian 
study using the Observational System for Recording Physi-
cal Activity in Children-Preschool version (OSRAC-P).

Study Context

This study was conducted in Abitibi-Témiscamingue, a 
remote resource area located in Northwestern Québec (Can-
ada). Its population of approximately 148,000 inhabitants 
is spread over a 57,738 km2 territory, which makes it a low 
population density region (2.6 inhabitants per km2) (Institut 
de la statistique du Québec 2016). Our study took place in 
two cities of this region.

Method

Recruitment

Recruitment for this cross-sectional study was four-fold: we 
sent invitation letters to all childcare directors in two cit-
ies of Abitibi-Témiscamingue (Québec, Canada) (N = 10); 
we carried out follow-up calls, after which three childcare 

centres agreed to participate; we invited all ECEs of these 
facilities working with children aged 3–5 years; and we 
solicited these children’s parents. In the end, recruitment 
totalled 30 children distributed in nine classes (a maximum 
of six children per class was set to diversify the sample).

Data Collection

Parents completed a short questionnaire on child demo-
graphics. It included questions on age, sex, ethnicity, family 
type (two-parent or one-parent), parents’ education levels 
and annual household income. ECEs also completed a ques-
tionnaire including questions on age, sex, education, pro-
fessional experience, perception of their ability to support 
children in PA (Likert scale 1–4) and perception of their own 
PA-related abilities (Likert scale 1–4). The Godin-Shephard 
Leisure-Time Physical Activity Questionnaire (Godin 2011) 
was also added to measure ECEs’ personal PA habits. This 
four-item, self-administered questionnaire seeks information 
on the number of times spent in three PA levels during a 
typical week (which are multiplied by 3, 5 or 9 metabolic 
equivalents, then summed). The scores derived from this 
tool result in a Leisure Score Index (LSI), allowing classifi-
cation as active, moderately active or insufficiently active.

As for children’s PA measurement, we selected the 
OSRAC-P to collect contextually rich data (Brown et al. 
2006). This instrument measures PA levels on a five-point 
scale (e.g., from stationary to vigorous movements) and 
assesses the social (e.g., initiator of activity, group com-
position and prompt for PA) and non-social (e.g., PA type, 
location and educational context) related factors. PA levels 
4 and 5 refer to MVPA. For the purpose of this study, two 
professional translators performed a reverse translation pro-
cess on the OSRAC-P; first from English to French and then 
from French to English. The last version was compared to 
the original to ensure consistency.

We trained two observers according to Hartmann and 
Wood’s method (1990), which suggests progressing from 
code memorizing and informal observation periods to 
intensive in situ observation and codification periods. Data 
collection began when the interobserver agreement (IOA) 
reached a minimal 0.80 Kappa coefficient and maintained it 
over three consecutive training days.

Children were observed individually during two blocks of 
two hours (e.g., between 9 a.m. and 11 a.m. on one day and 
between 2 p.m. and 4 p.m. on another day), at times when 
they were most likely to be active (i.e., excluding most naps 
and lunchtime). Throughout the observation sessions, the 
observers stood in the background to avoid interfering with 
the daily activities and recorded data on a Windows® tablet 
(Acer W510 and Samsung Notebook XE500T1C) running the 
Multi-Option Observation System for Experimental Studies 
software (MOOSES™) (Tapp et al. 1995). To ensure IOA, 
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11.7% of observations were done simultaneously and inde-
pendently by the two observers. We used a momentary time 
sampling procedure in which 5 s of observation were followed 
by 25 s of recorded observation. For each interval, the highest 
PA level was recorded and served as a reference to make the 
other coding decisions. Observations took place between June 
and August 2013.

Analysis

Analyses were conducted using IBM SPSS Statistics® 22.0. 
Throughout data collection, we measured the IOA 14 times 
(1-h sessions) using the total percentage of agreement (%) 
and, to control for chance agreement, with Cohen’s Kappa 
(k). For the OSRAC-P’s eight observational categories, the 
average IOA ranged from 90.8 (SD = 4.8) to 98.8% (SD = 2.7). 
Based on Viera and Garrett (2005) Kappa’s benchmark scale, 
the two observers obtained a near perfect agreement (k range 
from 0.85 ± 0.09 to 0.98 ± 0.17), except for the adult and peer 
prompts category that was moderate (k = 0.45 ± 0.12) despite 
a good IOA (95.0%, SD = 6.5). Rare events, such as positive 
prompts, might affect Cohen’s coefficient (Viera and Garrett 
2005).

We used descriptive statistics to depict participants’ char-
acteristics and observed intervals. All intervals for which a PA 
level could not be identified were excluded, after which the 
number and percentage of intervals in MVPA during outdoor 
time were calculated by (a) sex, (b) early childhood educator, 
(c) outdoor activity, (d) group composition, (e) prompt, and 
(f) time of day.

Pearson’s chi-square test was used to compare PA levels 
(MVPA versus non-MVPA) by sex, time of day and primary 
location categories. Bivariate logistic regression analyses were 
caried out to identify the factors related to MVPA. The model 
included the children’s characteristics (age and sex), the time 
of day (morning or afternoon), the ECEs (to differenciate 
groups), all 10 outdoor educational contexts, the four group 
composition types and finally, the presence versus absence of 
prompts. The initiator of the activity variable was not included 
in the model given its redundancy with the group composition 
variable. Ethnicity was also excluded, as nearly all children 
were caucasian. To reduce bias, the potentially confounding 
effect of age, sex and group were controlled for in the pre-
sented model. The odd ratios (OR) presented in the logistic 
regression model are actually adjusted OR, because their value 
has been adjusted based on the other variables included in the 
model.

Results

Participants and Context

Children (14 girls and 16 boys) had an average age of 
4.5 years (± 0.5) and lived in advantaged households (i.e., 
two-parent families, parents with post-secondary education 
and a high family income), as shown in Table 1. These chil-
dren attended one of the three participating facilities—a type 
of centre-based childcare centre called Centre de la petite 
enfance (CPE) in French—all sharing the same educational 
curriculum (Ministère de la famille 2007). The facilities 
hosted between 80 and 160 children.

The nine ECEs had an average age of 46.1 years (± 9.2) 
and a mean of 16.6 (± 6.3) years of professional experience. 
All of them completed a recognized college degree in the 
field of early childhood education (3-year college program), 
which qualified them as professional early childhood educa-
tors. In-service educators also benefit from annual continu-
ous training days, which sometimes address PA.

This study took place within a context of change regard-
ing children’s healthy life habits. One childcare centre was 
then elaborating an internal policy on PA, another was 
implementing a new practice encouraging ECEs to plan 
three structured PAs a week (for about 20–30 min), while the 

Table 1   Children’s demographic characteristics (N = 30)

M mean, SD standard deviation

Characteristic M (SD) or %

Sex
 Boy 46.7
 Girl 53.3

Age
 Range 3.5–5.7
 Mean (SD) 4.5 (0.5)

Ethnicity
 White 96.7
 Black 3.3

Family type
 Two-parent family 90
 One-parent family 10

Highest educational attainment in household
 High school degree 10
 College degree 26.7
 University degree 63.3

Household annual income ($)
 20,000–39,999 6.7
 40,000–59,999 10
 60,000–79,999 13.3
 ≥ 80,000 70
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last one only relied on the provincial curriculum (Ministère 
de la famille 2007). This curriculum suggests that children 
should engage every day in high-intensity energy expendi-
ture activities, inside and outside. All three centres allowed 
children to play outdoors twice a day during the summer 
months, weather permitting.

Physical Activity Levels and Contextual Factors

Primary Location, Time of Day and Sex

Even though this article presents the results of outdoor 
observations, data has also been collected in other con-
texts. Among the 13,934 intervals observed (approxi-
mately 120 h), 60.1% were recorded indoors, 35.0% out-
doors and 4.9% in transition between the two. MVPA was 
significantly more frequent outdoors than indoors (21.7% 
vs. 3.5%, X2  (1) = 1115.77, p < 0.001), and boys spent 
totally more intervals in MVPA than girls (12.4% vs. 8.5%, 
X2 (1) = 56.21, p < 0.001).

During outdoor time specifically (4887 intervals), 60.2% 
of the intervals were sedentary, 18.1% were in light PA 
and 21.7% were in MVPA (Table 2). Again, boys spent 
more intervals in MVPA than girls (25.1% vs. 17.1%, 
X2(1) = 44.46, p < 0.001). Regarding the time of day, MVPA 
was more frequent in the afternoon than in the morning when 
children were outside (27.0% vs. 18.8%, X2 (1) = 44.15, 
p < 0.001). As no significant differences were noted for girls, 
boys spent more time in MVPA in the afternoon than in the 
morning (31.9% vs. 19.8%, X2 (1) = 54.51, p < 0.001).

Outdoor Educational Contexts

During outdoor time, children were mainly observed in the 
following educational contexts: 19.9% of intervals in socio-
props (15.2% MVPA), 19.8% in the sandbox (2.3% MVPA), 
19.3% in an open space (26.8% MVPA) and 17.7% on fixed 
equipment (35.3% MVPA). Inversely, they rarely engaged 
in the following contexts: wheel toys (6.9% of intervals and 
34.0% MVPA), teacher-arranged activities (6.0% of intervals 
and 24.7% MVPA), balls and objects (3.0% of intervals and 
29.9% MVPA), expeditions (“other” category, 2.7% of inter-
vals and 51.2% MVPA) and games (i.e., activity involving 
rules, 0.5% of intervals and 52.2% MVPA).

Social Contexts During Outdoor Time

Children spent most of their time in group contexts, with 
56.9% of the intervals referring to a peer-only group (23.7% 
MVPA) and 24.0% of them referring to a group including 
an adult (21.4% MVPA). A comparaison of MVPA levels 
across the different classes revealed a percentage varying 

between 10.8 and 37.0%. Children initiated activities in 
89.5% of the intervals, and adults did so in 10.5% of them.

Positive prompts were recorded in only 3.6% of outdoor 
intervals (of which 2.3% are prompts by adults and 1.3% are 
prompts by children), so we examined when this behavior 
occured. We noticed that teachers mainly prompted children 
during teacher-arranged activities (48/62) and that children 
prompted their peers in three main contexts: while playing in 
an open space (57/113), during sociodramatic play (29/113) 
and during activities involving portable equipment (11/113).

Contextual Factors Associated with Outdoor PA

Given that children are more active during outdoor play, we 
performed a binary logistic regression analysis to identify 
the factors related to MVPA in this specific context (see 
Table 2). Significant odd ratios for MVPA were observed for 
children’s age and sex, outdoor context, group composition, 
prompts, educators and time of day. Considering the large 
sample size and previous simulation research that showed 
that with over 4000 observations the Hosmer–Lemeshow 
test is invariably significant, we consulted the Omnibus test 
(Yu et al. 2017). The significant Omnibus test suggests that 
the final model X2 (24) = 1066.62, p < 0.001 predicts our 
dependent variable significantly better than the null model 
as well as the model including the control variables. This 
model correctly classified 82.0% of cases.

Regarding children’s characteristics, boys were 1.36 times 
more likely than girls to engage in MVPA, and increased 
age was associated with a decreased likelihood of MVPA 
(OR = 0.59).

Among the outdoor contexts, seven showed a positive 
statistical association with MVPA: six of them raising the 
chances of being highly active and one reducing it. Com-
pared to socioprops (chosen as the reference category due to 
its high frequency), MVPA was 12.73 times more likely dur-
ing expeditions, 9.53 times more likely during games, 2.94 
times more likely when children played with fixed equip-
ment, 2.45 times more likely when they played with wheel 
toys, 2.71 times more likely when they played with balls 
and objects, and 2.31 more times more likely when they 
played in open space. Inversely, the probability of being in 
MVPA was reduced by 85% when children were playing in 
the sandbox (OR = 0.15).

As for the social contexts, MVPA was 1.59 times more 
likely when the focal child was in a peer-only group, com-
pared to activities carried out with adults. MVPA was also 
30.76 times more probable when children were prompted 
to increase PA, whether by an ECE or a peer. Finally, chil-
dren were 3.03, 2.71, 1.82 and 1.65 times more likely to 
engage in MVPA if they were with Educator A, E, F and C, 
respectively.
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Characteristics of Early Childhood Educators

To better understand the ECEs’ influence on children’s 
MVPA, we examined some of their personal characteris-
tics in search of distinctive features (Table 3). A closer look 
at the four ECEs with whom children were more likely to 

be active revealed no clear pattern. Educator A, who was 
the most experienced, had the highest LSI score and per-
ceived herself as highly competent and reported doing PA 
in her personal life and job. Educator E, who was the least 
experienced, reached the minimal LSI score to be consid-
ered active and shared the same perception of competence 

Table 2   Total observed 
intervals and logistic 
regression for (a) children’s 
characteristics, (b) educators, 
(c) outdoor contexts, (d) group 
compositions, (e) prompts and 
(f) time of day

a reference category
Model Hosmer & Lemeshow’s test: X2 (8) = 28.22, p < .001, Omnibus test: X2 (24) = 1066.62, p < .001
MVPA moderate-to-vigorous physical activity; OR odds ratio; CI confidence interval

Variable Total observed 
intervals

Intervals in MVPA

N % N % OR 95% CI

Children’s characteristics
 Age 0.59 [0.46–0.76]
 Sex
  Boy 2818 57.7 707 25.1 1.36 [1.10–1.68]
  Girla 2069 42.3 352 17.1 1.00

Educator
 Educator A 594 12.2 220 37.0 3.03 [1.90–4.82]
 Educator B 218 4.5 61 28.0 1.44 [0.84–2.47]
 Educator C 1003 20.5 267 26.7 1.65 [1.12–2.43]
 Educator D 129 2.6 34 26.4 1.24 [0.67–2.27]
 Educator E 580 11.9 144 25.1 2.71 [1.69–4.36]
 Educator F 245 5.0 52 21.2 1.82 [1.07–3.11]
 Educator G 710 14.5 120 17.0 1.04 [0.68–1.60]
 Educator H 1000 20.5 117 11.7 1.13 [0.71–1.82]
 Educator Ia 408 8.3 44 10.8 1.00

Outdoor contexts
 Games 23 0.5 12 52.2 9.53 [3.84–23.65]
 Expeditions (other) 129 2.7 66 51.2 12.73 [7.91–20.49]
 Fixed equipment 849 17.7 300 35.3 2.94 [2.24–3.85]
 Wheel toys 332 6.9 113 34.0 2.42 [1.69–3.45]
 Balls and objects 147 3.0 44 29.9 2.71 [1.75–4.21]
 Open space 933 19.3 250 26.8 2.31 [1.77–3.02]
 Sociopropsa 959 19.9 146 15.2 1.00
 Teacher-arranged 288 6.0 71 24.7 0.85 [0.53–1.35]
 Portable equipment 200 4.1 35 17.5 0.68 [0.42–1.10]
 Sandbox 956 19.8 22 2.3 0.15 [0.09–0.25]

Group compositions
 Group with peers only 2782 56.9 659 23.7 1.59 [1.26–1.99]
 Solitary 336 6.9 59 17.6 1.40 [0.97–2.02]
 One-to-one with peer 589 12.1 90 15.3 0.99 [0.71–1.39]
 Adult present (group and 

one-to-one)a
1171 24.0 251 21.4 1.00

Prompts
 Positive prompts 175 3.6 150 85.7 30.76 [19.08–49.57]
 No prompta 4704 96.4 905 19.3 1.00

Time of day
 Morning 3119 64.0 586 18.8 0.69 [0.58–0.82]
 Afternoona 1754 36.0 473 27.0 1.00
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as Educator A. However, Educator E had the highest num-
ber of intervals in positive prompts. Educator F, who had 
cumulates 11 years of experience, was insufficiently active 
and perceived herself as highly competent to support chil-
dren in PA, although she believed she had little PA-related 
abilities. Finally, Educator C had 13 years of experience and, 
according to her LSI score, she was insufficiently active. She 
considered having high PA-related abilities, but perceived 
herself as less skilled to support children in PA.

Discussion

Outdoor play is part of preschoolers’ daily life in childcare 
centres and it is a privileged way to engage in active behav-
iors (Gray et al. 2015). Given the substantial amount of sed-
entary time observed in childcare settings (O’Brien et al. 
2018), this study aimed (1) to measure, through direct obser-
vation, the PA levels of children attending a centre-based 
childcare in the region of Abitibi-Témiscamingue (Québec, 
Canada) and (2) to identify the factors related to MVPA in 
outdoor contexts.

The PA behaviors observed during outdoor time were 
distributed as follows: 60.2% of intervals in sedentary pur-
suits, 18.1% in light PA and 21.7% in MVPA. These results 
corroborate previous findings from large urban communities 
revealing proportions of outdoor sedentary time that exceed 
60% and that call for interventions to increase PA levels in 
this population (Truelove et al. 2018).

Although some authors have suggested considering tem-
porality in PA interventions (Hesketh et al. 2014), results 
from previous research tend to differ. Children in our sample 
were more active in the afternoon than in the morning, a 
difference that was significant for boys only. These findings 
contrast from those of Hesketh et al. (2014) in which girls 

were significantly less active in the morning, and from those 
of Soini et al. (2016) in which Finnish children were more 
active in the morning and Dutch children were unaffected by 
the time of the day. The children’s energy level might explain 
our results, since the afternoon observations took place right 
after resting time. The outdoor contexts proposed to children 
in the afternoon could be another reason, but only three edu-
cational contexts were more frequent in the afternoon than 
in the morning (i.e., games, teacher-arranged activities and 
portable equipment). Among those, games was the only high 
energy expenditure activity.

Regarding the outdoor educational contexts, the activities 
generating the highest PA levels were also infrequent. In 
fact, games (52.2% MVPA) and expeditions (51.2% MVPA) 
respectively account for 0.5% and 2.7% of all the outdoor 
activities, although children were 9.53 and 12.73 times more 
likely to engage in MVPA than during socioprops. Previous 
research also found that some rare activities, such as games 
and teacher-arranged PA, induced more MVPA (Brown et al. 
2009a; Soini et al. 2014).

Other more frequent contexts raised the probability of 
children being in MVPA. Compared to socioprops, children 
playing with fixed equipment, wheel toys, balls/objects or in 
an open space resulted, respectively, in 2.94, 2.42, 2.71 and 
2.31 more chances of them engaging in energetic play. Simi-
lar results have been reported before (Brown et al. 2009a; 
Nicaise et al. 2011).

Teacher-arranged activities, in which ECEs lead a formal 
gross motor activity, would be expected to generate high lev-
els of PA; yet, we noted that this educational context was not 
statistically associated with MVPA. As reported in previous 
studies, formalized motor instructions—though infrequent in 
many childcare centers—are associated with energetic play 
(Brown et al. 2009a; Soini et al. 2014; Van Cauwenberghe 
et al. 2012) and might facilitate children’s PA engagement 

Table 3   Early childhood 
educators’ characteristics

LSI Leisure Score Index

Educator MVPA (%) Intervals 
in positive 
prompts

Age Years of 
experience

ECEs’ perception LSI

N % PA-related 
abilities

Ability to support 
children in PA

A 37.0 4 0.7 48 25 4 4 61
B 28.0 0 0.0 58 21 3 3 20
C 26.7 10 1.0 45 13 4 1 0
D 26.4 3 2.3 55 27 2 3 49
E 25.1 44 7.6 30 9 4 4 24
F 21.2 0 0.0 53 11 2 4 5
G 17.0 1 0.1 39 16 3 3 43
H 11.7 0 0.0 38 14 3 3 37
I 10.8 0 0.0 50 14 3 3 24
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(Palmer et al. 2017). Investigating the circumstances under 
which teacher-arranged activities are effective would thus be 
an interesting avenue to explore.

Regardless of the context, adult involvement did not 
necessarily translate into higher PA levels. ECEs rarely 
prompted children to increase PA (3.6% of intervals), but 
doing so resulted in more energetic play. Except for one pre-
vious study in which staff encouragement was not related to 
outdoor MVPA (Henderson et al. 2015), positive prompts 
are generally associated with PA (Brown et al. 2009b; Gub-
bels et al. 2011; Soini et al. 2014). In that respect, Driediger 
et al. (2018) recommended that ECEs get PA-specific train-
ing, including prompts and role modeling, to better support 
children’s energetic play.

Concerning group composition, children were 1.59 times 
more likely to engage in MVPA when in a peer-only group 
compared to a context with adults present. Such results were 
reported in a few studies, and the presence of adults was 
generally associated with reduced PA levels (Nicaise et al. 
2011; Brown et al. 2009a; Gubbels et al. 2011). This finding 
raised the delicate issue of adults’ involvement in children’s 
play—previously qualified by Brown et al. (2009a) as com-
plex, multifaceted and controversial—that should be further 
investigated for the benefit of children’s health.

So far, different hypotheses have been raised to explain 
ECEs’ lack of involvement in children’s PA: outdoor time is 
mainly devoted to free play or filled with supervision duties 
(Sisson et al. 2017), ECEs are not motivated to engage 
children in PA (Gagné and Harnois 2013), and ECEs are 
insufficiently trained regarding PA (Bruijns et al. 2019) or 
are unsure of their role in children’s energetic play (Con-
nelly et al. 2018). These barriers to PA remind us the need 
for interventions to promote healthy life habits in childcare 
centres; improving the providers’ practices should thus be a 
priority (Hnatiuk et al. 2019).

Strengths and Limitations

To our knowledge, this is the first Canadian study using the 
OSRAC-P. This observational tool provided rich contex-
tual information regarding active behaviors in centre-based 
childcare centres, thereby contributing to the scarce litera-
ture on the social and non-social factors influencing PA. The 
large number of educational contexts included also contrib-
uted to create a more comprehensive regression model, thus 
reducing the risk of confounding bias. Finally, the study was 
conducted in a remote area, a setting that is little studied.

As for limitations, the small sample size limits generaliza-
tion, and the cross-sectional design makes any causal inference 
impossible. Body mass index was not measured since it was 
not authorized by the ethical committee, although none of the 
children were visibly overweight. The results might also suffer 

from a seasonal bias, as data collection occurred during sum-
mer. Not only would children be more active in warm weather 
(Soini et al. 2014), but also according to all the childcare cen-
tres’ schedules, outdoor time was twice as frequent at this time 
of the year. Despite all its advantages, direct observation—
compared to accelerometry—tends to overestimate PA levels 
and does not provide a precise measure of children’s actual 
active time (Oliver et al. 2007).

Conclusion

Increasing children’s PA levels and reducing sedentary time 
are a public health necessity (Tremblay et al. 2017). In this 
vein, childcare centres offer an ideal setting to build chil-
dren’s healthy life habits. And through their daily decisions 
(e.g., regarding planning, activities and material offered, 
etc.), ECEs are in a key position to positively impact active 
play. Our results highlight the crucial role played by ECEs 
in children’s PA; in fact, some factors under their control 
could serve to raise PA levels during outdoor time, such as 
offering a wider range of educational contexts and prompt-
ing children to be active. As preschoolers spend many hours 
under ECEs’ care, future research should also elucidate their 
influence on outdoor energetic play—for example, in terms 
of personal characteristics and of knowledge or educational 
approaches that result in higher PA levels. Particular atten-
tion should also be given to childcare centres located in 
rural settings and remote areas. A better understanding of 
the social and non-social contexts surrounding active play 
is still needed and might help ECEs to fully play their role 
in children’s health.
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