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Background Healthy movement behaviours in early life promote better physical 
health and facilitate psychological development. Early childhood education (ECE) 
institutions provide opportunities for caregivers to improve children’s movement 
behaviour practices, but little is known about the current status of movement be-
haviours among infants and young children in urban China in this context. We 
aimed to investigate the movement behaviour status of children under two years of 
age via ECE institutions and compare movement behaviour practices and knowl-
edge between children attending ECE classes and those not attending.

Methods We conducted the cross-sectional survey from 1 March to 30 April 2023 
in Gymboree Play&Music, an ECE institution covering 31 provinces in China. We 
developed our survey instrument based on World Health Organization (WHO) 
guidelines to measure children’s movement behaviour practices and caregivers’ 
movement behaviour knowledge. We carried out the online questionnaire sur-
vey through Sojump, the largest professional online survey platform in China. We 
sent a quick response (QR) code to Gymboree Play&Music centres; the QR code 
was linked to a questionnaire intended for caregiver members and non-members 
coming for experience classes and activities.

Results We surveyed 3355 primary caregivers, encompassing 504, 536, and 
2315 children aged 0-5 months, 6-11 months, and 12-23 months, respective-
ly. Overall, less than half of the children met recommendations in physical ac-
tivity time (PAT) (19.2%), physical restraint (PR) (45.8%), and screen time (ST) 
(46.4%) during the last 24 hours. PAT, outdoor time (OT), and sleep duration 
(SD) in children aged 0-5 months were significantly lower than in the other two 
age groups, while ST was significantly higher than in the other two age groups 
during the last 24 hours (all P < 0.001). For children attending ECE classes, PAT, 
OT, and SD were significantly higher than those not attending ECE during the 
last 24 hours and the last two weeks (all P < 0.05). All indicators in the long-nurs-
ing care time (NCT) group were significantly higher than those in the short-NCT 
group, while there was no statistical difference in SD between the two groups 
(66.6% vs 65.6%; P = 0.558).

Conclusions The status of movement behaviours for children under two years 
old in urban China is not optimistic, especially for PAT, PR, and ST. Additionally, 
attending early childhood education classes and primary caregivers’ daily nur-
turing care time are important for infants and young children to adhere to move-
ment guidelines. Consequently, more ECE institution-specific practical strategies 
and educational materials are needed to promote compliance with movement be-
haviour guidelines.
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Healthy movement behaviours, including sufficient physical activity, reduced sedentary behaviours, and 
optimal sleep duration, have important health implications during childhood and adulthood through tra-
jectory effects [1-4]. Evidence indicates that the interaction, of all three healthy movement behaviours not 
only reduces the prevalence of obesity, myopia, and the risk of cardiovascular diseases but also has contin-
uous effects on psychosocial outcomes and cognitive development [5-8]. During the first two years of life, 
infants and young children begin to acquire and rapidly improve motor control and ability, while movement 
habits developed during this period tend to carry over into later childhood, adolescence, and adulthood 
[9]. Therefore, it is essential healthy movement behaviours in children under two years old are promoted.

The World Health Organization (WHO) and many other countries have recently issued movement behaviour 
guidelines or consensus statements for the early years of life, highlighting the importance of healthy move-
ment behaviours to maximize the health benefits [3,5,10-16]. Based on the WHO guidelines, China also re-
leased a physical activity guideline in 2021, which include recommendations for children under two years 
old [17]. Documenting data on compliance with movement behaviour guidelines is important for effective 
public health interventions and surveillance [18]. In China, surveys on movement behaviours are mainly 
conducted among preschool children and teenagers [19-21], and there is limited data on movement behaviour 
practices for infants and young children. Data from our previous study indicated that the current status of 
healthy movement behaviours among children aged six to 20 months was suboptimal [22]. However, the 
survey was only carried out in a single county in Qinghai Province, and there is no representative national 
data on movement behaviours for children under two years old in urban and rural China, highlighting a 
need for more comprehensive data collection.

Primary caregivers are essential for establishing healthy movement behaviours for infants and young chil-
dren [23]. Evidence shows that parental knowledge and attitude appear to be crucial for offspring’s physical 
activity practices, while parents’ screen time and sleep duration are also related to offspring’s screen time 
and sleep duration [24,25]. With the development of the social economy and continuous improvement of 
people’s lives, an increasing number of Chinese parents have started to add importance to their children’s 
early childhood education (ECE), especially in urban China. Approximately 40% of children under three 
years old in Shanghai attended ECE institutions [26], which generally provide children with rich learning 
experiences to maximise motor, cognitive, and other development [27]. These institutions thus offer an op-
portunity to improve caregivers’ movement behaviour knowledge and promote children’s movement be-
haviour practices. However, no studies investigated the current status of children’s movement behaviour 
through ECE institutions in China. Therefore, we aimed to investigate the movement behaviour status of 
children under two years old in urban China via ECE institutions and to explore factors which may affect 
children’s movement behaviour status.

METHODS
Study design and participants

We conducted a cross-sectional study across 31 provinces in China from 1 March to 30 April 2023, in col-
laboration with Gymboree Play&Music, an ECE institution with over 500 centres in nearly 200 cities in 
urban China. We used WeChat self-administered questionnaires to collect data on movement behaviour 
practices and knowledge from children and their primary caregivers.

We included primary caregivers who were Gymboree Play&Music members with their children attending 
ECE classes and non-Gymboree Play&Music members coming only for experience classes and activities. We 
excluded caregivers if they had no WeChat app on their smartphones, had children older than 23 months, 
or if they refused to participate in the survey. We categorised children into three age groups: 0-5 months, 
6-11 months and 12-23 months. We defined children as having attended ECE classes during the last month 
if they attend ECE classes at least once per week during the last month. Moreover, we categorised primary 
caregivers’ daily nurturing care time during the last month into two groups (<4 hours and ≥4 hours) [28].

Sample size and sampling

We calculated our sample size based on our previous study [22], expecting the proportion of children who 
meet recommended physical activity time during the last 24 hours at 23.0% and a desired level of absolute 
precision of 2.5%. With a 5% significance and 80% power, we estimated that we required 2273 partici-
pants; considering a 30% response loss, we proposed recruiting 3247 primary caregivers of children under 
two years old. We used convenience sampling method to recruit primary caregivers with the assistance of 
ECE teachers of Gymboree Play&Music.
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Survey instrument

We developed our survey instrument based on the WHO guidelines on physical activity, 
sedentary behaviour, and sleep for children under five years of age to measure children’s 
movement behaviour practices and caregivers’ movement behaviour knowledge, which 
consisted of physical activity time (PAT), outdoor time (OT), physical restraint (PR), sleep 
duration (SD), and screen time (ST) of children during the last 24 hours and the last two 
weeks. We have used the survey instrument in our previous study [22]. Furthermore, we 
collected information on how many times children attended ECE classes per week during 
the last month, the duration for each class, and caregivers’ nurturing care time spent on 
children every day during the last week. We set up the questionnaire on the Sojump plat-
form, the largest professional online survey platform in China, and then obtained a quick 
response (QR) code linked to the questionnaire.

Data collection

We collected data with the help of Gymboree Play&Music. One researcher (WXT) first 
sent the QR code of the WeChat questionnaire to the responsible person from Gymboree 
Play&Music headquarters, followed by centre directors and then centre teachers (Figure 
1). Teachers in each centre invited primary caregivers to participate in the survey and sent 
a QR code to them after obtaining their oral consent. Primary caregivers scanned the QR 
code using their WeChat app and filled in the questionnaire online.

Outcomes

The primary outcomes were the proportions of children who met the WHO recommenda-
tions of PAT, OT, PR, SD, and ST during the last 24 hours and the last two weeks by three 
age groups (Box 1). The secondary outcomes were the proportions of primary caregivers 

who knew PAT, OT, PR, SD, and ST 
recommendations by three age group, 
the differences in proportions of chil-
dren’s movement behaviour practices 
and caregivers’ movement behaviour 
knowledge between children who at-
tended ECE classes (attending group) 
and those who did not attend ECE 
classes (non-attending group) during 
the last month, and the differences in 
proportions of children’s movement 
behaviour practices and caregivers’ 
movement behaviour knowledge be-
tween children whose primary care-
givers’ daily nurturing care time ≥4 
hours (long NCT group) and those 
whose primary caregivers’ daily nur-
turing care time <4 hours (short NCT 
group) during the last month.

Data management and 
statistical analysis

Once caregivers completed and sub-
mitted the questionnaire online, their 
answers were uploaded to the data-
base of the Sojump platform. One re-
searcher (WXT) oversaw the Sojump 
account and secured the database. 
The database was downloaded local-
ly and converted into Microsoft Excel 
sheets for data analysis.

Box 1. Movement behaviour assessment

The primary outcomes for movement behaviour assessment were indicators based on 
the WHO recommendations.
1.  Physical activity time (PAT): percentage of children aged 0-23 months whose phys-

ical activity time met the recommendation during the last 24 hours and two weeks.
     1.1. For children aged 0-11 months: spend at least 120 minutes per day in various types 

of physical activities, including tummy time, crawling, and arm and leg movements.
     1.2. For children aged 12-23 months: spend at least 180 minutes per day in various 

types of physical activities, including crawling, standing and walking.
2.  Outdoor time (OT): percentage of children aged 0-23 months whose outdoor time 

met the recommendation during the last 24 hours and two weeks.
     2.1. For children aged 0-11months: outdoor activities at least once daily.
     2.2. For children aged 12-23 months: spend at least 60 minutes per day for outdoor 

activities.
3.  Physical restraint (PR): percentage of children aged 0-23 months who met the rec-

ommendation on physical restraint during the last 24 hours and two weeks.
     3.1. For children aged 0-23 months: not be restrained for more than one hour at a 

time (e.g. prams/strollers, highchairs or strapped on a caregiver’s back) or sit for ex-
tended periods.

4.  Sleep duration (SD): percentage of children aged 0-23 months whose sleep duration 
met the recommendations during the last 24 hours and two weeks.

     4.1. For children aged 0-3 months: have 14-17 hours of good quality sleep, includ-
ing naps; for children aged 4-11 months: have 12-16 hours of good quality sleep, in-
cluding naps.

     4.2. For children aged 12-23 months: have 11-14 hours of good quality sleep, includ-
ing naps.

5.  Screen time (ST): percentage of children aged 0-23 months whose screen time met 
the recommendations during the last 24 hours and two weeks.

     5.1. For children aged 0-23 months: have no screen time (such as watching TV/vid-
eos or playing computer games).

Figure 1. Study process.
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We used R, version 4.1.2. (R Core Team, Auckland, New Zealand) for statistical analysis [29]. We presented 
demographic and movement behaviour outcomes in tables and graphs using descriptive statistics (numbers 
and proportions) by three age groups. We used a χ2 test to determine the significance of categorical variables 
among age groups, with P < 0.05 denoting statistical significance.

Ethical approval

The Ethical Committee of the Capital Institute of Pediatrics in Beijing (SHERLL2022041) approved this 
study. Each WeChat questionnaire contained an electronic informed consent which the participating care-
givers read and clicked “Agree to participate” before they answered the questions.

RESULTS
Location and sample size

We surveyed 3355 primary caregivers 
from seven geographical areas, primari-
ly East China (43.5%) and North China 
(32.0%), while less than one-fourth came 
from the other five geographical areas of 
China (Figure 2).

Socio-demographic 
characteristics

We included 504 children aged 0-5 
months, 536 children aged 6-11 months, 
and 2315 children aged 12-23 months in 
the analysis; nearly three-fourths attended 
ECE classes during the last month, with 
children aged 0-5 months attending much 
less than the other two groups (P < 0.001). 
The primary caregivers were mostly moth-
ers (75.4%), followed by fathers (17.9%) 

and grandparents (4.2%). Most primary caregivers (87.0%) were college-educated or above, and 62.1% of them 
spent more than four hours on nurturing care for their children every day during the last month (Table 1).

Figure 2. Location map and sample size.

Table 1. Characteristics of surveyed children and their primary caregivers*

0-5 mo (n = 504) 6-11 mo (n = 536) 12-23 mo (n = 2315) Total (n = 3355) P-value†
Children
Sex
Male 248 (49.2) 266 (49.6) 1104 (47.7) 1618 (48.2) 0.643
Female 256 (50.8) 270 (50.4) 1211 (52.3) 1737 (51.8)
Ethnicity
Han 464 (92.1) 494 (92.2) 2185 (94.4) 3143 (93.7) 0.044
Ethnic minorities 40 (7.9) 42 (7.8) 130 (5.6) 212 (6.3)
Attended ECE classes during the last month 302 (59.9) 417 (77.8) 1771 (76.5) 2490 (74.2) <0.001
Primary caregivers
Relationship
Mother 354 (70.2) 394 (73.5) 1781 (76.9) 2529 (75.4) 0.002
Father 105 (20.8) 104 (19.4) 391 (16.9) 600 (17.9)
Grandparents 30 (6.0) 31 (5.8) 80 (3.5) 141 (4.2)
Others 15 (3.0) 7 (1.3) 63 (2.7) 85 (2.5)
Education
Senior high school or below 67 (13.3) 88 (16.4) 280 (12.1) 435 (13.0) 0.027
College or above 437 (86.7) 448 (83.6) 2035 (87.9) 2920 (87.0)
Primary caregivers’ daily nurturing care time during the last month
≥4 h/d 324 (64.3) 318 (59.3) 1442 (62.3) 2084 (62.1) 0.246
<4 h/d 180 (35.7) 218 (40.7) 873 (37.7) 1271 (37.9)

*Values presented as n (%) unless specified differently.
†χ2 test for comparing differences in proportion of three age groups.
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Practices and knowledge of movement behaviours

Movement behaviour practices were generally suboptimal: less than 50% of total children met the WHO 
recommendations on PAT (19.2%), PR (45.8%) and ST (46.4%), during the last 24 hours. PAT, OT, and SD 
in children aged 0-5 months were significantly lower than in the other two age groups (P < 0.001), while ST 
was significantly higher than in the other two age groups during the last 24 hours (P < 0.001). Movement 
behaviour practice indicators during the last two weeks showed similar patterns. Caregivers’ knowledge of 
movement behaviours was also suboptimal: only 15% of all caregivers knew the PAT recommendations, and 
around 50%-70% of them knew the recommendations of the other four indicators (Table 2).

Table 2. Status of movement behaviours of children under two years old in urban China*

0-5 mo (n = 504) 6-11 mo (n = 536) 12-23 mo (n = 2315) Total (n = 3355)†
Movement behaviour practices during the last 24 h

Physical activity time 55 (10.9) 124 (23.1) 466 (20.1) 645 (19.2)

Outdoor time 386 (76.6) 485 (90.5) 2005 (86.6) 2876 (85.7)

Physical restraint 213 (42.3) 184 (34.3) 1141 (49.3) 1538 (45.8)

Sleep duration 292 (57.9) 401 (74.8) 1522 (65.7) 2215 (66.0)

Screen time 352 (69.8) 319 (59.5) 886 (38.3) 1557 (46.4)

Movement behaviour practices during the last two weeks

Physical activity time 78 (15.5) 132 (24.6) 516 (22.3) 726 (21.6)

Outdoor time 418 (82.9) 507 (94.6) 2070 (89.4) 2995 (89.3)

Physical restraint 197 (39.1) 145 (27.1) 905 (39.1) 1247 (37.2)

Sleep duration 280 (55.6) 397 (74.1) 1502 (64.9) 2179 (64.9)

Screen time 356 (70.6) 323 (60.3) 822 (35.5) 1501 (44.7)

Movement behaviour knowledge (caregivers know recommendations)

Physical activity time 39 (7.7) 87 (16.2) 377 (16.3) 503 (15.0)

Outdoor time 413 (81.9) 487 (90.9) 1118 (48.3) 2018 (60.1)

Physical restraint 329 (65.3) 345 (64.4) 1746 (75.4) 2420 (72.1)

Sleep duration 258 (51.1) 289 (53.9) 1407 (60.8) 1954 (58.2)

Screen time 382 (75.8) 349 (65.1) 1030 (44.5) 1761 (52.5)

*Values presented as n (%) unless specified differently.
†χ2 test for comparing differences in proportion of three age groups.

Regarding movement behaviour practices, children in the attending group had significantly higher PAT 
(21.4% vs 13.0%; P < 0.001), OT (88.7% vs 77.2%; P < 0.001), and SD (68.2% vs 59.8%; P < 0.001) during the 
last 24 hours, with similar patterns appearing during the last two weeks. However, ST among children in 
the attending group was significantly lower than in the non-attending group both during the last 24 hours 
(44.7% vs 51.2%; P = 0.001) and during the last two weeks (42.6% vs 52.9%; P < 0.001). For children aged 
12-23 months, all movement behaviour indicators were significantly higher among children in the attend-
ing group than in the non-attending group, except for ST during the last 24 hours (P = 0.348). OT and SD in 
children aged 0-5 months during the last 24 hours and the last two weeks were significantly higher in the 
attending group, while children aged 6-11 months in the attending group showed higher OT and ST during 
the last 24 hours. Caregivers with children who attended ECE classes showed higher knowledge levels in 
OT, SD, and ST for all children (Table 3).

Almost all indicators of movement behaviour practices in the long NCT group were significantly higher than 
those in the short NCT group for both during the last 24 hours and during the last two weeks among all 
surveyed children. While ST in the long NCT group was higher than that in the short-NCT group for chil-
dren aged 0-5 months during the last 24 hours (74.7% vs 61.1%; P = 0.002) and the last two weeks (76.2% 
vs 60.6%; P < 0.001); PR and ST were statistically significant indicators between the two groups in children 
aged 6-11 months (P < 0.05). In children aged 12-23 months, PAT was significantly higher in the long NCT 
group compared to the short NCT group during the last 24 hours (21.4% vs 18.0%; P = 0.045), while OT 
and ST also became significant alongside PAT during the last two weeks. Concerning movement behaviour 
knowledge in total children, caregivers who spend ≥4 hours/d on their child had a higher level of movement 
behaviour knowledge in all indicators (Table 4).
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Table 3. Comparison of movement behaviours between children who attended (Attending group) and non-attended ECE classes (Non-attending group)*

0-5 mo 6-11 mo 12-23 mo Total
Attending 

group  
(n = 302)

Non- 
attending 

group  
(n = 202)

P-value Attending 
group  

(n = 417)

Non- 
attending 

group  
(N = 119)

P-value Attending  
group 

(n = 1771)

Non- 
attending 

group  
(n = 544)

P-value Attending  
group 

(n = 2490)

Non- 
attending 

group  
(N = 865)

P-value

Movement behaviour practices during the last 24 h

Physical activity time 37 (12.3) 18 (8.9) 0.302 100 (24.0) 24 (20.2) 0.455 396 (22.4) 70 (12.9) <0.001 533 (21.4) 112 (13.0) <0.001

Outdoor time 248 (82.1) 138 (68.3) <0.001 385 (92.3) 100 (84.0) 0.011 1575 (88.9) 430 (79.0) <0.001 2208 (88.7) 668 (77.2) <0.001

Physical restraint 124 (41.1) 89 (44.1) 0.565 141 (33.8) 43 (36.1) 0.718 897 (50.6) 244 (44.9) 0.021 1162 (46.7) 376 (43.5) 0.113

Sleep duration 187 (61.9) 105 (52.0) 0.034 314 (75.3) 87 (73.1) 0.715 1197 (67.6) 325 (59.7) <0.001 1698 (68.2) 517 (59.8) <0.001

Screen time 208 (68.9) 144 (71.3) 0.632 238 (57.1) 81 (68.1) 0.041 668 (37.7) 218 (40.1) 0.348 1114 (44.7) 443 (51.2) 0.001

Movement behaviour practices during the last two weeks

Physical activity time 53 (17.5) 25 (12.4) 0.148 109 (26.1) 23 (19.3) 0.161 418 (23.6) 98 (18.0) 0.007 580 (23.3) 146 (16.9) <0.001

Outdoor time 267 (88.4) 151 (74.8) <0.001 398 (95.4) 109 (91.6) 0.160 1612 (91.0) 458 (84.2) <0.001 2277 (91.5) 718 (83.0) <0.001

Physical restraint 108 (35.8) 89 (44.1) 0.075 109 (26.1) 36 (30.3) 0.439 722 (40.8) 183 (33.6) 0.003 939 (37.7) 308 (35.6) 0.288

Sleep duration 182 (60.3) 98 (48.5) 0.012 308 (73.9) 89 (74.8) 0.932 1177 (66.5) 325 (59.7) 0.005 1667 (66.9) 512 (59.2) <0.001

Screen time 207 (68.5) 149 (73.8) 0.246 246 (59.0) 77 (64.7) 0.309 608 (34.3) 214 (39.3) 0.037 1061 (42.6) 440 (50.9) <0.001

Movement behaviour knowledge (caregivers know recommendations)

Physical activity time 25 (8.3) 14 (6.9) 0.700 66 (15.8) 21 (17.6) 0.738 299 (16.9) 78 (14.3) 0.180 390 (15.7) 113 (13.1) 0.074

Outdoor time 247 (81.8) 166 (82.2) 0.999 377 (90.4) 110 (92.4) 0.619 914 (51.6) 204 (37.5) <0.001 1538 (61.8) 480 (55.5) 0.001

Physical restraint 199 (65.9) 130 (64.4) 0.795 261 (62.6) 84 (70.6) 0.134 1355 (76.5) 391 (71.9) 0.032 1815 (72.9) 605 (70.0) 0.105

Sleep duration 161 (53.3) 97 (48.0) 0.037 221 (53.0) 68 (57.1) 0.487 1116 (63.0) 291 (53.5) <0.001 1498 (60.2) 456 (53.7) <0.001

Screen time 221 (73.2) 161 (79.7) 0.117 269 (64.5) 80 (67.2) 0.660 784 (44.3) 246 (45.2) 0.733 1274 (51.2) 487 (56.3) 0.010

*Values presented as n (%) unless specified differently.
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Table 4. Comparison of movement behaviour practices and knowledge between children with nurturing care time ≥4 h (long NCT group) and those with daily nurturing care time <4 h (short 
NCT group)*

0-5 mo 6-11 mo 12-23 mo Total
Long  

NCT group 
(n = 324)

Short  
NCT group 

(n = 180)

P-value Long  
NCT group 

(n = 318)

Short  
NCT group 

(n = 218)

P-value Long  
NCT group 
(n = 1442)

Short  
NCT group 

(n = 873)

P-value Long  
NCT group 
(n = 2084)

Short  
NCT group 
(n = 1271)

P-value

Movement behaviour practice for the last 24 h

Physical activity time 40 (12.4) 15 (8.3) 0.166 74 (23.3) 50 (23.0) 0.928 309 (21.4) 157 (18.0) 0.045 423 (20.3) 222 (17.5) 0.044

Outdoor time 255 (78.7) 131 (72.8) 0.132 290 (91.2) 195 (89.5) 0.498 1264 (87.7) 741 (84.9) 0.057 1809 (86.8) 1067 (84.0) 0.022

Physical restraint 147 (45.4) 66 (36.7) 0.058 123 (38.7) 61 (28.0) 0.010 719 (49.9) 422 (48.3) 0.478 989 (47.5) 549 (43.2) 0.016

Sleep duration 193 (59.6) 106 (58.9) 0.882 240 (75.5) 161 (73.9) 0.672 955 (66.2) 567 (65.0) 0.530 1388 (66.6) 834 (65.6) 0.558

Screen time 242 (74.7) 110 (61.1) 0.002 205 (64.5) 114 (52.3) 0.005 569 (39.5) 317 (36.3) 0.131 1016 (48.8) 541 (42.6) <0.001

Movement behaviour practice for the last two weeks

Physical activity time 47 (14.5) 31 (17.2) 0.419 73 (23.0) 59 (27.1) 0.278 354 (24.6) 162 (18.6) <0.001 474 (22.7) 252 (19.8) 0.047

Outdoor time 274 (84.6) 144 (80.0) 0.192 305 (95.9) 202 (92.7) 0.102 1309 (90.8) 761 (87.2) 0.006 1888 (90.6) 1107 (87.1) 0.002

Physical restraint 133 (41.1) 64 (35.6) 0.226 99 (31.1) 46 (21.1) 0.010 589 (40.9) 316 (36.2) 0.026 821 (39.4) 426 (33.5) <0.001

Sleep duration 183 (56.5) 106 (58.9) 0.601 244 (76.7) 153 (70.2) 0.089 957 (66.4) 545 (62.4) 0.054 1384 (66.4) 804 (63.3) 0.063

Screen time 247 (76.2) 109 (60.6) <0.001 205 (64.5) 118 (54.1) 0.016 516 (35.8) 306 (35.1) 0.721 968 (46.5) 533 (42.0) 0.011

Movement behaviour knowledge (caregivers know recommendations)

Physical activity time 26 (8.0) 13 (7.2) 0.747 58 (18.2) 29 (13.3) 0.128 254 (17.6) 123 (14.1) 0.026 338 (16.2) 165 (13.0) 0.011

Outdoor time 270 (83.3) 143 (79.4) 0.277 291 (91.5) 196 (89.9) 0.528 738 (51.2) 380 (43.5) <0.001 1299 (62.3) 719 (56.6) <0.001

Physical restraint 223 (68.8) 106 (58.9) 0.025 232 (73.0) 113 (51.8) <0.001 1112 (77.1) 634 (72.6) 0.015 1567 (75.2) 853 (67.1) <0.001

Sleep duration 173 (53.4) 90 (50.0) 0.465 195 (61.3) 94 (43.1) <0.001 894 (62.0) 513 (58.8) 0.122 1262 (60.6) 697 (54.8) 0.001

Screen time 261 (80.6) 121 (67.2) <0.001 221 (69.5) 128 (58.7) 0.010 650 (45.1) 380 (43.5) 0.468 1132 (54.3) 629 (49.5) 0.007

*Values presented as n (%) unless specified differently. 
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DISCUSSION
This cross-section behavioural study examined the compliance with movement behaviour guidelines among 
children under two years old in urban China. We found that movement behaviour practices and knowl-
edge were generally suboptimal. Moreover, children who attended ECE classes and whose primary caregiv-
ers’ nurturing care time was ≥4 hours/d had higher compliance with movement behaviour guidelines than 
their counterparts.

Our previous study in a rural area of Qinghai Province demonstrated that the status of healthy movement 
behaviours for children aged six to 20 months old was not promising [22]. Our new findings extend these 
results to a large sample of urban children in China. Compared with the study in Qinghai, we found a lower 
proportion of children meeting sedentary behaviour guidelines (consisting of physical restraint and screen 
time) in urban China, but higher proportions of children meeting outdoor time and sleep duration [22]. 
Besides regional differences, this inconsistency may result from the survey in Qinghai having been carried 
out during the COVID-19 pandemic, when the pandemic prevention and control measures limited outdoor 
activities [16]. Although this study was not nationally representative, it covered a wide range of geograph-
ic areas (31 provinces) and could provide data for understanding the current status of physical activity, ST, 
and sedentary behaviour of children under two years old in China. The proportions of children adhering to 
guidelines on physical activity (19.2%) and SD (66.0%) in our study were much lower than in Canada and 
Australia, where most children (99.3% and 82.1% in Canada and 96.5% and 79.7% in Australia, respective-
ly) met the recommendations [18,30]. These large differences may be related to strategies for promoting pa-
rental knowledge and behaviours in different countries. For example, in contrast with Chinese caregivers, 
there may be more awareness of movement behaviour guidelines in Canada, which were released in collab-
oration with a communication organisation focused on promoting physical activity [30]. The low adherence 
to the movement guidelines among Chinese children is concerning, as compliance with these movement 
recommendations is associated with a reduced risk of obesity and other non-communicable diseases [5-8].

Recently, increasing numbers of Chinese children have attended classes in ECE institutions after birth [26]. 
We found that, compared to children who did not attend ECE classes, those who did had significantly higher 
compliance with PAT, OT, PR, and SD recommendations. ECE institutions are equipped with professional 
motor classrooms and equipment, such as balls or wheeled toys, which increase physical activity in chil-
dren. Additionally, studies have shown that ECE teachers may set a positive example in healthy movement 
behaviours [31], and that playing with peers can also prolong physical activity time and promote outdoor 
activities [32]. However, we also found that the proportion of meeting ST recommendations in children who 
attended ECE classes is lower than in those who did not. Different from Western countries, parents in Asia 
believe that ST benefits their children’s learning [33]. Similarly, evidence has shown screen viewing for ed-
ucation was the greatest motivation for parents who reported not meeting guidelines [34]. Moreover, some 
parents may not be conscious of the potential health risks of screen viewing [35]. Consequently, we infer 
that primary caregivers of children who attended ECE classes have a strong desire for education, which re-
sults in more ST for their children to receive education. Hence, these findings suggested that ECE institu-
tions have the potential for a significant public health impact to shape and improve movement behaviours 
in children. As young children are dependent on their caregivers for physical activity, the nurturing care 
time of primary caregivers is also crucial for improving adherence to guidelines, which we found to be 
higher among children whose primary caregivers’ nurturing care time ≥4 hours/d than their counterparts.

To the best of our knowledge, this study is the first large-scale cross-sectional survey to report compliance 
with movement behaviour guidelines for children under two years old in urban China. However, it has 
some limitations. First, we used self-reported questionnaires for data collection, possibly underestimating 
the true association with information bias in subjective measures [6]. Second, we used convenience rath-
er than randomised sampling and only collected data through ECE institutes, so caution is advised when 
generalising the results [36].

CONCLUSIONS
Our findings suggest that the status of movement behaviours for children under two years old in urban 
China is not optimistic, especially for PAT, PR, and ST, with over half of the children not meeting the rec-
ommendations. Attending early childhood education classes and primary caregivers’ daily nurturing care 
time is important for infants and young children to adhere to movement guidelines. Consequently, more 
ECE institution-specific practical strategies and educational materials are needed to promote compliance 
with movement behaviour guidelines, specifically restricting ST.



Suboptimal movement behaviours among children under two years old in early childhood education in China

PA
PE

R
S

www.jogh.org • doi: 10.7189/jogh.13.04110 9 2023  •  Vol. 13  •  04110

Acknowledgements: We thank all the primary caregivers for participating in our study. We would like to thank Ms. 
Hao Liu, Ms. Peijing Zhong, and Gymboree Play&Music Center teachers for their coordination and data collection in 
our study.

Ethics statement: The study was approved by the Ethical Committee of the Capital Institute of Pediatrics in Beijing 
(SHERLL2022041).

Funding: This study was funded by China Next Generation Education Foundation.

Authorship contributions: YZ and QW conceptualized and designed the study; XW and JZ collected the data; XW and 
YH conducted data analysis and wrote the initial manuscript; YZ, QW, JZ, and NM interpreted the results and made 
substantial revisions to the manuscript.

Disclosure of interest: The authors completed the ICMJE Disclosure of Interest Form (available upon request from the 
corresponding author) and disclose no relevant interests.

 1  Kuzik N, Poitras VJ, Tremblay MS, Lee EY, Hunter S, Carson V. Systematic review of the relationships between combina-
tions of movement behaviours and health indicators in the early years (0-4 years). BMC Public Health. 2017;17:849. Med-
line:29219071 doi:10.1186/s12889-017-4851-1

 2  Prioreschi A, Wrottesley SV, Slemming W, Cohen E, Norris SA. A qualitative study reporting maternal perceptions of the 
importance of play for healthy growth and development in the first two years of life. BMC Pediatr. 2020;20:428. Med-
line:32907550 doi:10.1186/s12887-020-02321-4

 3  Bruijns BA, Truelove S, Johnson AM, Gilliland J, Tucker P. Infants’ and toddlers’ physical activity and sedentary time as mea-
sured by accelerometry: a systematic review and meta-analysis. Int J Behav Nutr Phys Act. 2020;17:14. Medline:32028975 
doi:10.1186/s12966-020-0912-4

 4  Zhang Z, Okely AD, Pereira JR, Sousa-Sa E, Veldman SLC, Santos R. Associations of sleep characteristics with cognitive 
and gross motor development in toddlers. Sleep Health. 2022;8:350-5. Medline:35752562 doi:10.1016/j.sleh.2022.04.001

 5  Loo BKG, Okely A, Taylor R, Novotny R, Wickramasinghe P, Muller-Riemenschneider F, et al. Asia-Pacific consensus state-
ment on integrated 24-hour activity guidelines for the early years. Lancet Reg Health West Pac. 2022;32:100641. Med-
line:36785856 doi:10.1016/j.lanwpc.2022.100641

 6  Carson V, Rosu A, Janssen I. A cross-sectional study of the environment, physical activity, and screen time among young 
children and their parents. BMC Public Health. 2014;14:61. Medline:24447532 doi:10.1186/1471-2458-14-61

 7  Willumsen J, Bull F. Development of WHO Guidelines on Physical Activity, Sedentary Behavior, and Sleep for Children 
Less Than 5 Years of Age. J Phys Act Health. 2020;17:96-100. Medline:31877559 doi:10.1123/jpah.2019-0457

 8  McMath AL, Iwinski S, Shen S, Bost KF, Donovan SM, Khan NA. Adherence to Screen Time and Physical Activity Guide-
lines is Associated with Executive Function in US Toddlers Participating in the STRONG Kids 2 Birth Cohort Study. J Pe-
diatr. 2023;252:22-30 e6. Medline:36027980 doi:10.1016/j.jpeds.2022.08.026

 9  Sampasa-Kanyinga H, Colman I, Hamilton HA, Chaput JP. Outdoor physical activity, compliance with the physical activ-
ity, screen time, and sleep duration recommendations, and excess weight among adolescents. Obes Sci Pract. 2019;6:196-
206. Medline:32313678 doi:10.1002/osp4.389

10  Tremblay MS, Chaput JP, Adamo KB, Aubert S, Barnes JD, Choquette L, et al. Canadian 24-Hour Movement Guidelines 
for the Early Years (0-4 years): An Integration of Physical Activity, Sedentary Behaviour, and Sleep. BMC Public Health. 
2017;17:874. Medline:29219102 doi:10.1186/s12889-017-4859-6

11  Ministry of Health. Sit Less, Move More, Sleep Well: Active play guidelines for under-fives.Wellington: Ministry of Health. 
2017.

12  Okely AD, Ghersi D, Hesketh KD, Santos R, Loughran SP, Cliff DP, et al. A collaborative approach to adopting/adapting 
guidelines - The Australian 24-Hour Movement Guidelines for the early years (Birth to 5 years): an integration of physical ac-
tivity, sedentary behavior, and sleep. BMC Public Health. 2017;17:869. Medline:29219094 doi:10.1186/s12889-017-4867-6

13  World Health Organization. Guideline for 24-h physical activity, sedentary behaviour and sleep for children under 5 years 
of age. Geneva: WHO; 2019.

14  Reilly JJ, Hughes AR, Janssen X, Hesketh KR, Livingstone S, Hill C, et al. GRADE-ADOLOPMENT Process to Develop 24-
Hour Movement Behavior Recommendations and Physical Activity Guidelines for the Under 5s in the United Kingdom, 
2019. J Phys Act Health. 2020;17:101-8. Medline:31877556 doi:10.1123/jpah.2019-0139

15  Draper CE, Tomaz SA, Biersteker L, Cook CJ, Couper J, de Milander M, et al. The South African 24-Hour Movement Guide-
lines for Birth to 5 Years: An Integration of Physical Activity, Sitting Behavior, Screen Time, and Sleep. J Phys Act Health. 
2020;17:109-19. Medline:31877557 doi:10.1123/jpah.2019-0187

16  Molleri N, Gomes SC Junior, Marano D, Zin A. Survey of the Adequacy of Brazilian Children and Adolescents to the 24-
Hour Movement Guidelines before and during the COVID-19 Pandemic. Int J Environ Res Public Health. 2023;20:5737. 
Medline:37174254 doi:10.3390/ijerph20095737

17  Composing and Editorial Board of Physical Activity Guidelines for Chinese. [Physical Activity Guidelines for Chinese 
(2021)]. Zhonghua Liu Xing Bing Xue Za Zhi. 2022;43:5-6. Chinese. Medline:35130645

18  Santos R, Zhang Z, Pereira JR, Sousa-Sa E, Cliff DP, Okely AD. Compliance with the Australian 24-hour movement guide-
lines for the early years: associations with weight status. BMC Public Health. 2017;17:867. Medline:29219095 doi:10.1186/
s12889-017-4857-8

RE
FE

RE
N

C
E

S

https://pubmed.ncbi.nlm.nih.gov/29219071
https://pubmed.ncbi.nlm.nih.gov/29219071
https://doi.org/10.1186/s12889-017-4851-1
https://pubmed.ncbi.nlm.nih.gov/32907550
https://pubmed.ncbi.nlm.nih.gov/32907550
https://doi.org/10.1186/s12887-020-02321-4
https://pubmed.ncbi.nlm.nih.gov/32028975
https://doi.org/10.1186/s12966-020-0912-4
https://pubmed.ncbi.nlm.nih.gov/35752562
https://doi.org/10.1016/j.sleh.2022.04.001
https://pubmed.ncbi.nlm.nih.gov/36785856
https://pubmed.ncbi.nlm.nih.gov/36785856
https://doi.org/10.1016/j.lanwpc.2022.100641
https://pubmed.ncbi.nlm.nih.gov/24447532
https://doi.org/10.1186/1471-2458-14-61
https://pubmed.ncbi.nlm.nih.gov/31877559
https://doi.org/10.1123/jpah.2019-0457
https://pubmed.ncbi.nlm.nih.gov/36027980
https://doi.org/10.1016/j.jpeds.2022.08.026
https://pubmed.ncbi.nlm.nih.gov/32313678
https://doi.org/10.1002/osp4.389
https://pubmed.ncbi.nlm.nih.gov/29219102
https://doi.org/10.1186/s12889-017-4859-6
https://pubmed.ncbi.nlm.nih.gov/29219094
https://doi.org/10.1186/s12889-017-4867-6
https://pubmed.ncbi.nlm.nih.gov/31877556
https://doi.org/10.1123/jpah.2019-0139
https://pubmed.ncbi.nlm.nih.gov/31877557
https://doi.org/10.1123/jpah.2019-0187
https://pubmed.ncbi.nlm.nih.gov/37174254
https://pubmed.ncbi.nlm.nih.gov/37174254
https://doi.org/10.3390/ijerph20095737
https://pubmed.ncbi.nlm.nih.gov/35130645
https://pubmed.ncbi.nlm.nih.gov/29219095
https://doi.org/10.1186/s12889-017-4857-8
https://doi.org/10.1186/s12889-017-4857-8


Wang et al. 
PA

PE
R

S

2023  •  Vol. 13  •  04110 10 www.jogh.org • doi: 10.7189/jogh.13.04110

19  Ma C, Yan J, Hu H, Shi C, Li F, Zeng X. Associations between 24-h Movement Behavior and Internet Addiction in Ad-
olescents: A Cross-Sectional Study. Int J Environ Res Public Health. 2022;19:16873. Medline:36554753 doi:10.3390/
ijerph192416873

20  Lu S, Cheval B, Yu Q, Hossain MM, Chen ST, Taylor A, et al. Associations of 24-Hour Movement Behavior with Depres-
sive Symptoms and Anxiety in Children: Cross-Sectional Findings from a Chinese Sample. Healthcare. 2021;9:1532. Med-
line:34828578 doi:10.3390/healthcare9111532

21  Chen ST, Yan J. Prevalence and Selected Sociodemographic of Movement Behaviors in Schoolchildren from Low- and 
Middle-Income Families in Nanjing, China: A Cross-Sectional Questionnaire Survey. Children (Basel). 2020;7:13. Med-
line:32069924 doi:10.3390/children7020013

22  Wu Q, Wang X, Zhang J, Zhang Y, van Velthoven MH. The effectiveness of a WeChat-based self-assessment with a tai-
lored feedback report on improving complementary feeding and movement behaviour of children aged 6-20 months in 
rural China: a cluster randomized controlled trial. Lancet Reg Health West Pac. 2023;37:100796. Medline:37273963 
doi:10.1016/j.lanwpc.2023.100796

23  Dinkel DM, Snyder K, Patterson T, Warehime S, Kuhn ME, Wisneski DB. An exploration of infant and toddler un-
structured outdoor play. European Early Childhood Education Research Journal. 2019;27:257-71. doi:10.1080/135029
3X.2019.1579550

24  Xu H, Wen LM, Rissel C. Associations of parental influences with physical activity and screen time among young children: 
a systematic review. J Obes. 2015;2015:546925. Medline:25874123 doi:10.1155/2015/546925

25  Mindell JA, Sadeh A, Kwon R, Goh DY. Relationship Between Child and Maternal Sleep: A Developmental and Cross-Cul-
tural Comparison. J Pediatr Psychol. 2015;40:689-96. Medline:25749896 doi:10.1093/jpepsy/jsv008

26  Customer Evaluation Center-An Affiliate of SAQ. [A survey on the status of early childhood education (0-6 years old) in 
Shanghai (Abstract)]. Shanghai Quality. 2017;8:26-30. Chinese.

27  Dere Z. Investigating the Creativity of Children in Early Childhood Education Institutions. Universal Journal of Educa-
tional Research. 2019;7:652-8. doi:10.13189/ujer.2019.070302

28  Dotti Sani GM, Treas J. Educational Gradients in Parents’ Child-Care Time Across Countries, 1965–2012. Journal of Mar-
riage and Family. 2016;78:1083-96. doi:10.1111/jomf.12305

29  R Core Team. R: A language and environment for statistical computing. R Foundation for Statistical Computing, Vienna, 
Austria. 2020. Available: https://www.R-project.org/. Accessed: 12 June 2023.

30  Lee EY, Hesketh KD, Hunter S, Kuzik N, Rhodes RE, Rinaldi CM, et al. Meeting new Canadian 24-Hour Movement Guide-
lines for the Early Years and associations with adiposity among toddlers living in Edmonton, Canada. BMC Public Health. 
2017;17:840. Medline:29219096 doi:10.1186/s12889-017-4855-x

31  Larson TA, Normand MP, Morley AJ, Hustyi KM. The role of the physical environment in promoting physical activity in chil-
dren across different group compositions. Behav Modif. 2014;38:837-51. Medline:25049302 doi:10.1177/0145445514543466

32  Gubbels JS, Kremers SP, van Kann DH, Stafleu A, Candel MJ, Dagnelie PC, et al. Interaction between physical environment, 
social environment, and child characteristics in determining physical activity at child care. Health Psychol. 2011;30:84-
90. Medline:21133542 doi:10.1037/a0021586

33  Lin Y, Zhang X, Huang Y, Jia Z, Chen J, Hou W, et al. Relationships between screen viewing and sleep quality for in-
fants and toddlers in China: A cross-sectional study. Front Pediatr. 2022;10:987523. Medline:36299700 doi:10.3389/
fped.2022.987523

34  Lammers SM, Woods RJ, Brotherson SE, Deal JE, Platt CA. Explaining Adherence to American Academy of Pediatrics 
Screen Time Recommendations With Caregiver Awareness and Parental Motivation Factors: Mixed Methods Study. JMIR 
Pediatr Parent. 2022;5:e29102. Medline:35380541 doi:10.2196/29102

35  Hesketh KR, Janssen X. Movement behaviours and adherence to guidelines: perceptions of a sample of UK parents with 
children 0-18 months. Int J Behav Nutr Phys Act. 2022;19:58. Medline:35598015 doi:10.1186/s12966-022-01300-5

36  Cheung KL, Ten Klooster PM, Smit C, de Vries H, Pieterse ME. The impact of non-response bias due to sampling in public 
health studies: A comparison of voluntary versus mandatory recruitment in a Dutch national survey on adolescent health. 
BMC Public Health. 2017;17:276. Medline:28330465 doi:10.1186/s12889-017-4189-8

RE
FE

RE
N

C
E

S

https://pubmed.ncbi.nlm.nih.gov/36554753
https://doi.org/10.3390/ijerph192416873
https://doi.org/10.3390/ijerph192416873
https://pubmed.ncbi.nlm.nih.gov/34828578
https://pubmed.ncbi.nlm.nih.gov/34828578
https://doi.org/10.3390/healthcare9111532
https://pubmed.ncbi.nlm.nih.gov/32069924
https://pubmed.ncbi.nlm.nih.gov/32069924
https://doi.org/10.3390/children7020013
https://pubmed.ncbi.nlm.nih.gov/37273963
https://doi.org/10.1016/j.lanwpc.2023.100796
https://doi.org/10.1080/1350293X.2019.1579550
https://doi.org/10.1080/1350293X.2019.1579550
https://pubmed.ncbi.nlm.nih.gov/25874123
https://doi.org/10.1155/2015/546925
https://pubmed.ncbi.nlm.nih.gov/25749896
https://doi.org/10.1093/jpepsy/jsv008
https://doi.org/10.13189/ujer.2019.070302
https://doi.org/10.1111/jomf.12305
https://www.R-project.org/
https://pubmed.ncbi.nlm.nih.gov/29219096
https://doi.org/10.1186/s12889-017-4855-x
https://pubmed.ncbi.nlm.nih.gov/25049302
https://doi.org/10.1177/0145445514543466
https://pubmed.ncbi.nlm.nih.gov/21133542
https://doi.org/10.1037/a0021586
https://pubmed.ncbi.nlm.nih.gov/36299700
https://doi.org/10.3389/fped.2022.987523
https://doi.org/10.3389/fped.2022.987523
https://pubmed.ncbi.nlm.nih.gov/35380541
https://doi.org/10.2196/29102
https://pubmed.ncbi.nlm.nih.gov/35598015
https://doi.org/10.1186/s12966-022-01300-5
https://pubmed.ncbi.nlm.nih.gov/28330465
https://doi.org/10.1186/s12889-017-4189-8

