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How it began



Little Champs
ÅMotor development programme for preschool                 

children in disadvantaged communities 

ÅAssessed impact of programme on gross motor                              
skills and school readiness

ÅChildren exposed to the programme had                            
significantly better locomotor (p<0.005) and                              
object control (p<0.01) skills compared to controls

ÅSignificant improvement in school readiness                      
scores of children who participated regularly                               
in the programme (p<0.0001)

Draper CE, AchmatM, Forbes J, Lambert EV. Impact of a community-based programme for motor development on gross motor skills and 
cognitive function in preschool children from disadvantaged settings. Early Child Development and Care. 2012; 182:137-152.



Where did that lead?
ÅFocus on early childhood, specifically the preschool years

ÅGross motor skills

ÅPhysical activity

ÅAdiposity

ÅScreen time

ÅSleep

ÅContext ς
o Preschools 

o Home environment

ÅUrban / rural differences



Where we started

ÅLow-, middle- and high-income                                     
urban settings: Cape Town

ÅRural low-income setting:                       
Bushbuckridge, Mpumalanga

Å3-6 year old children (n= 421)
o Height and weight

o Accelerometry(ActigraphGT3X+)

o Test of Gross Motor Development ςVersion 2

o Observational System for Recording Physical 
Activity in Children ςPreschool version

ÅTeachers, parents/caregivers (n=55)
o Focus groups

Jones S, Hendricks S, Draper CE. Assessment of physical activity and sedentary behaviour at preschools in Cape Town, South Africa. Childhood 
Obesity2014; 10:501-510.
Draper CE,TomazSA,StoneM,HinkleyT,Jones RA, LouwJ, TwineR, KahnK,NorrisSA. Developing intervention strategies to optimise body 
composition in early childhood in South Africa. Biomed Research International.2017; 2017:1-13. 



The preschool context

ÅAll settings:
o Very little intentional physical activity promotion

o More likely to be active outdoors

ÅHigher income preschools have more variety in their day, 
better facilities and qualified teachers; 79% of time indoors

ÅLow-income urban preschools have very limited space; 
sometimes no outside play area; 93% of time indoors

ÅLow-income rural preschools have much more space, but 
ŘƻƴΩǘ Řƻ ƳǳŎƘ ƭŜŀǊƴƛƴƎΤ ƭŀŎƪ ōŀǎƛŎ ŀƳŜƴƛǘƛŜǎ

ÅLow-income teachers generally poorly qualified; worse in 
rural areas

Jones S, Hendricks S, Draper CE. Assessment of physical activity and sedentary behaviour at preschools in Cape Town, South Africa. Childhood 
Obesity2014; 10:501-510.
TomazSA, Jones RA, HinkleyT, TwineR, KahnK,NorrisSA, Draper CE. Physical activity in early childhood education and care settings in a low-
income, rural South African community: an observational study. Rural and Remote Health. 2019;19:5249. 



Low-income settings



High-income settings



Adiposity 

ÅDouble burden of over- and 
undernutrition

o Nutrition transition and obesogenic 
urban environments

o Food insecurity ςurban and rural

ÅMore low-income urban children who 
are overweight/obesity, and higher 
BMI-for-age z scores

ÅHigher undernutrition in low-income 
rural children 

ÅComplicated association between 
nutritional status and physical activity

Draper CE, TomazSA, HinkleyT, Jones RA, TwineR, KahnK,NorrisSA. Cross-sectional associations of physical activity and gross motor 
proficiency with adiposity in South African children of pre-school age. Public Health Nutrition.2019; 22(4): 614-623.



Physical activity 

ÅCut-points:
ÅLight-ƛƴǘŜƴǎƛǘȅ ǇƘȅǎƛŎŀƭ ŀŎǘƛǾƛǘȅΥ җнр Ŏƻǳƴǘǎκмрǎ

ÅMVPA: >420 counts/15s

Å96% met guideline (180 mins/day, including                                    
60 min MVPA); 100% got 180 mins/day

ÅAverage total physical activity: 457.0±61.1 mins/day

ÅAverage MVPA: 124.4±37.5 mins/day

ÅBoys did significantly more MVPA than girls (136.7±39.37 vs. 
111.5±30.70 mins/day, p<0.001)

ÅUrban high-income pre-schoolers significantly less active 
(409.1±48.4) than urban low-income (471.1±55.6) and rural 
low-income pre-schoolers (461.6 ± 61.4; p<0.001)

TomazSA, Jones RA, HinkleyT, TwineR, KahnK,NorrisSA, Draper CE. Objectively measured physical activity in SA children attending 
preschool and Grade R: Volume, patterns and meeting guidelines. In press: PediatricExercise Science.



Rural kids 
get up 
earlier

TomazSA, Jones RA, HinkleyT, TwineR, KahnK,NorrisSA, Draper CE. Objectively measured physical activity in SA children 
attending preschool and Grade R: Volume, patterns and meeting guidelines. In press: PediatricExercise Science.

High-income urban kids have 
more variety in their preschool 
day, compared to kids in low-

income preschools

Surge of evening 
activity for kids 
in a low-income 

community

Average 
bedtimes 
between 

9pm - 10pm

Physical activity



Gross motor skills

GMQ categories %
Total sample 

(n=258)

Urban high-
income
(n=46)

Urban low-
income
(n=91)

Rural low-
income
(n=121)

Very poor, poor & average 7 2.2 6.6 9.1

Average 60.5 73.9 71.4 47.1

Above average, superior & 
very superior

32.7 23.9 22 43.8

TomazSA, Jones RA, HinkleyT, Bernstein SL, TwineR, KahnK,NorrisSA, Draper CE. Gross motor skills of South African preschool-aged children 
across different income settings. Journal of Science and Medicine in Sport.2019; 22:689-694.

ÅRural low-income children performed better than urban 
low-income (p=0.009) and high-income children (p=0.028)

ÅDo children really need equipment and instruction to 
develop gross motor skills at this age?



Screen time 

ÅParent questionnaire: urban high-
income (n=27), urban low-income 
(n=96), rural low-income (n=142)

ÅExceeding screen time guidelines:
Å67% urban high-income

Å26% urban low-income

Å3.5% rural low-income

ÅOnly 50% of urban high-income 
parents thought that screen time 
would not affect their pre-
ǎŎƘƻƻƭŜǊΩǎ ƘŜŀƭǘƘ ŎƻƳǇŀǊŜŘ ǘƻ 
urban low-income (90.4%) and 
rural low-income (81.7%) parents

TomazSA, Jones RA, HinkleyT, Watson E, TwineR, KahnK,NorrisSA, Draper CE. Screen time and sleep of SA preschool-aged children. In review.



Sleep 

ÅBiggest issue in urban 
low-income settings

o Late bedtimes

o Lack of bedtime routines

o Overcrowding ςroom 
and bed sharing

ÅShorter sleep 
significantly associated 
with higher BMI-for-age 
z score, despite high 
levels of physical activity

TomazSA, Jones RA, HinkleyT, Watson E, TwineR, KahnK,NorrisSA, Draper CE. Screen time and sleep of SA preschool-aged children. In review.
Rae D, TomazSA, Jones RA, HinkleyT, TwineR, KahnK,NorrisSA, Draper CE. Sleep and BMI in South African urban and rural, high- and low-
income preschool children. In review: Childhood Obesity.

Association between 24h sleep duration and 
BMI z-score quartiles
Individual data points and mean±SDare presented. 
Dotted lines at 10h and 13h represent the recommended 
sleep duration range for preschoolers. Q1: lowest BMI z-
score quartile, Q4: highest quartile. 



Average (A), week (B) and weekend (C) 24hsleep durations for all three groups
Individual data points and mean±SDare presented. Dotted lines at 10h and 13h represent the recommended sleep 
duration range for preschoolers. Solid lines indicate post hoc differences between groups following a one-way ANOVA.

ÅCompared to rural low-income and urban high-income 
children, urban low-income children had: 

o Later bedtimes (p<0.001) and wake-up times (p<0.001) 
o Shorter 24h (p<0.001) and nocturnal (p<0.001) sleep durations



Sleepless in Soweto

Average weekday and weekend nocturnal (A) and 24h (B) sleep durations (n=47)

TomazSA, PrioreschiA, Watson ED, McVeighJA, Khan T, Rae DE, Jones RA, Draper CE. Body mass index, physical activity, sedentary behavior, 
sleep, and gross motor skill proficiency in preschool children from a low- to middle-income urban setting. Journal of Physical Activity and 
Health. 2019; 16(7):525-532. 



Qualitative findings 

ÅParents/caregivers and teachers 
generally positive about movement 
behaviours in preschool children

ÅChild development more salient than 
physical health
Å.ǳǘ ƭƛƳƛǘŜŘ ŀƎŜƴŎȅ ŀōƻǳǘ ǇŀǊŜƴǘǎΩ ǊƻƭŜ

ÅReceptive to intervention

ÅBig gaps in knowledge amongst 
caregivers (especially screen time), 
but keen to learn

ÅScreen time a major problem, 
including in some rural areas

Draper CE,TomazSA,StoneM,HinkleyT,Jones RA, LouwJ, TwineR, KahnK,NorrisSA. Developing intervention strategies to optimise body 
composition in early childhood in South Africa. Biomed Research International.2017; 2017:1-13. 
TomazSA, OkelyAD, van Heerden A, VilakaziK, Samuels ML, Draper CE. The South African 24-hour Movement Guidelines for Birth to Five 
Years: Results from the stakeholder consultation. Journal of Physical Activity and Health. 2020;17:126-137.



How and where to intervene?

Draper CE,TomazSA,StoneM,HinkleyT,Jones RA, LouwJ, TwineR, KahnK,NorrisSA. Developing intervention strategies to optimise body 
composition in early childhood in South Africa. Biomed Research International.2017; 2017:1-13. 

A shift to a more 
holistic focus on 

development





Amagugu Asakhula

Ψ¢ǊŜŀǎǳǊŜǎ ǘƘŀǘ 
ŀǊŜ ǎǘƛƭƭ ƎǊƻǿƛƴƎΩ



Amagugu Asakhula
ÅDelivered by community health workers

Å6 one-on-one sessions in the home

ÅActivities embedded in sessions to: 
o Promote physical activity

o Develop fine and gross motor skills

o Promote early learning (specifically numeracy and literacy)

o Create opportunities for nurturing interactions

ÅPiloted in Nyanga, Cape Town (NGO) and Soweto, 
Johannesburg (primary health care setting)

o Generally acceptable to caregivers; mostly positive perceptions

o Implementation more feasible with NGO partnership, rather than 
through health services

Draper CE, Howard SJ, RochatTJ. Feasibility and acceptability of a home-based intervention to promote nurturing interactions and healthy 
behaviours in early childhood: the Amagugu Asakhulapilot study. Child: Care, Health and Development.2019:45:823-831.



Pilot study findings: Cape Town

ÅGenerally implemented as intended

ÅCaregivers viewed programme as important

ÅEngaged children, plus some other family members

ÅPerceived benefits:
o Awareness and knowledge about health behaviours

o !ǿŀǊŜƴŜǎǎ ƻŦ ǘƘŜƛǊ ǊƻƭŜ ƛƴ ǘƘŜƛǊ ŎƘƛƭŘΩǎ ŘŜǾŜƭƻǇƳŜƴǘ

o Changes in behaviours, e.g. diet, sleeping,                                       
reading to child, reducing screen time

o Connection between caregiver and child

Draper CE, Howard SJ, RochatTJ. Feasibility and acceptability of a home-based intervention to promote nurturing interactions and healthy 
behaviours in early childhood: the Amagugu Asakhulapilot study. Child: Care, Health and Development.2019:45:823-831.



άL ƴƻǊƳŀƭƭȅ ǘƻƻƪ ŀ ǎǘƻǊȅ ōƻƻƪΦ {ƻ ƛƴǎǘŜŀŘ ƻŦ ǳǎ ǿŀǘŎƘƛƴƎ ¢±Σ ǿŜ ǿƻǳƭŘ ōŜ ƛƴ ōŜŘ ǊŜŀŘƛƴƎ ŀ 
ōƻƻƪΦ !ƴŘ L ǿƻǳƭŘ ƭŀǘŜǊ ƻƴ ǎŜŜΣ ΨhayiboΣ ǎƘŜΩǎ ǎƭŜŜǇƛƴƎ mosΗΩ !ƴŘ ǘƘŜƴ L ǘƘƛƴƪ ǎƘŜ Ǝƻǘ ǳǎŜŘ ǘƻ 
ƛǘ ǾŜǊȅ ǉǳƛŎƪΣ ōŜŎŀǳǎŜ ǎƘŜ ǿƻǳƭŘ ǘŀƪŜ ŀ ōƻƻƪ ŀƴŘΧ ΨƭŜǘΩǎ ǊŜŀŘ ƳƻƳƳȅΩΣ ǎǿƛǘŎƘ ƻŦŦ ǘƘŜ ¢±Σ ƴƻ 
ǇƘƻƴŜǎΣ ƴƻ ƴƻǘƘƛƴƎΦ !ŦǘŜǊ ǊŜŀŘƛƴƎΣ ƛǘΩǎ ǘƛƳŜ ŦƻǊ ǎƭŜŜǇΦ ²Ŝ ǎƭŜŜǇΦ !ƴŘ L ŀƭǎƻ ǎƭŜǇǘ Ƨǳǎǘ ōŜŎŀǳǎŜ L 
ǿŀƴǘŜŘ ǘƻ ǎƭŜŜǇΦ !ƴŘ ŜǾŜƴǘǳŀƭƭȅ ǿƘŜƴ ǎƘŜΩǎ ǎƭŜŜǇƛƴƎΣ ǘƘŜƴ L Ŏŀƴ ǘǳǊƴ ƻƴ ǘƘŜ ¢± ŀƴŘ Ƨǳǎǘ 
ǿŀǘŎƘΦέ ό/Dύ

άLǘ ǎǘǊŜƴƎǘƘŜƴŜŘ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ǿƛǘƘ Ƴȅ ŎƘƛƭŘΣ ŦƛǊǎǘƭȅΦ .ŜŎŀǳǎŜ L ǿƻǳƭŘ ǘŀƪŜ ƘŜǊ ǘƻ ǎŎƘƻƻƭΣ 
come back, watch TV. Our relationship was not as strong as it is now. So the programme, it 
ƳŀŘŜ ƛǘ ǎǘǊƻƴƎΧƴƻǿ ǿŜ ǿƻǳƭŘ ōƻƴŘ ƻǾŜǊ ŀ ōƻƻƪΣ ŀƴŘ Ǉƭŀȅ ƎŀƳŜǎ ǿƛǘƘ ǘƘŜ 
ŦƭŀǎƘŎŀǊŘǎΧ.ŜŎŀǳǎŜ ǎƘŜ ǿƻǳƭŘ ƴƻǊƳŀƭƭȅ ǘŜƭƭ ƳŜ ǘƘƛƴƎǎ ǘƘŀǘ ƘŀǇǇŜƴŜŘ ŀǘ ǎŎƘƻƻƭΣ ŀƴŘ ƭƛƪŜ 
ōŜŦƻǊŜ ǘƘŜ ǇǊƻƎǊŀƳƳŜ ǎƘŜΩŘ ƴŜǾŜǊΧƭƛƪŜ L ǿƻǳƭŘ ŀǎƪ ΨƘƻǿ ǿŀǎ ȅƻǳǊ ŘŀȅΚΩΧΩŦƛƴŜΩΦ Ψ²Ƙŀǘ 
ƘŀǇǇŜƴŜŘΚΩ ΨbƻǘƘƛƴƎΩΦ .ǳǘ ƴƻǿ ǎƘŜ ǿƻǳƭŘ ƭƛƪŜ ΨyhoƳƻƳƳȅΣ ǘƘƛǎ ƘŀǇǇŜƴŜŘΧƳȅ ǘŜŀŎƘŜǊ ǎŀƛŘ 
ǘƘƛǎΣ Ƴȅ ǘŜŀŎƘŜǊ ŘƛŘ ǘƘƛǎΦΩ !ƴŘ L ǿƻǳƭŘ ƪŜŜǇ ǘƘŜ ŎƻƴǾŜǊǎŀǘƛƻƴ ŎƻƳƛƴƎΦέ ό/Dύ

ά²Ƙŀǘ L ƭƛƪŜŘ Ƴƻǎǘ ŀōƻǳǘ ǘƘŜ ǎŜǎǎƛƻƴǎΣ ǘƘŜǊŜ ǿŀǎ ŀ ƭƻǘ ƻŦ ōƻƴŘƛƴƎ ƛƴǾƻƭǾŜŘΣ ŀƴŘ ǘƘŜǊŜΩǎ ŀ ƭƻǘ 
of getting to understand your child better, and knowing what your child is good at. I think 
what they like, reading to each other, at that time you get to explore different channels and 
ǊŜŀƭƛǎŜ ǘƘŜ ǘƘƛƴƎǎ ȅƻǳ ǇǊƻōŀōƭȅ ŘƛŘƴΩǘ ƪƴƻǿ ōŜŦƻǊŜΦέ ό/Dύ



tŀǊŜƴǘǎΩ ǇŜǊǎǇŜŎǘƛǾŜǎ ςSoweto 
ÅLimited agency regarding behaviours and choices relating to 

weight and health
o Feel constrained by environmental factors

ÅVarying degrees of awareness of health-related behaviours
o Health not necessarily the guiding principle in how parents made 

decisions that related to pre-ǎŎƘƻƻƭŜǊǎΩ ƘŜŀƭǘƘ ōŜƘŀǾƛƻǳǊǎ

o Also influenced by practicality, financial constraints, aspirations, 
pressures

ÅOther key concerns, e.g. unemployment and poverty

ÅParents want their children to learn, develop, and feel happy 
and loved

o Interventions should promote nurturing care in a way that ultimately 
also promotes healthier habits

KlingbergS, van Sluijs9aCΣ 5ǊŀǇŜǊ /9Φ ά¢ƘŜ ǘƘƛƴƎ ƛǎΣ ƪƛŘǎ ŘƻƴΩǘ ƎǊƻǿ ǘƘŜ ǎŀƳŜέΥ ǇŀǊŜƴǘ ǇŜǊǎǇŜŎǘƛǾŜǎ ƻƴ ǇǊŜǎŎƘƻƻƭŜǊǎΩweight and size in 
Soweto, South Africa. PLOS ONE.2020;15: e0231094.
KlingbergS, van Sluijs9aCΣ 5ǊŀǇŜǊ /9Φ ά/ŀƴ ȅƻǳ ƛƳŀƎƛƴŜ ǘƘŜ ǇǊŜǎǎǳǊŜΚέ ! ǉǳŀƭƛǘŀǘƛǾŜ ŜȄǇƭƻǊŀǘƛƻƴ ƻŦ ǇŀǊŜƴǘ ǇŜǊǎǇŜŎǘƛǾŜǎ ƻƴ ǇǊŜǎŎƘƻƻƭŜǊǎΩ
movement and dietary behaviours, and barriers and facilitators to healthy habits in Soweto, South Africa. In review: Public Health Nutrition.



Cognitive development
ÅExecutive function (including attention)

ÅSchool readiness

ÅSelf-regulation

ÅHow it relates to physical activity, gross motor skills and 
adiposity


