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A child for all seasons
Addressing seasonal variation in children’s 
physical activity

Evidence Brief 12, September 2016

Understanding how physical activity changes across the year is important because it helps identify 
periods when children might require additional support to be active. Our work at CEDAR is describing 

this seasonal variation in physical activity, exploring related behaviours, and investigating strategies to help 
children maintain their activity all year round. 

Physical activity across the seasons 

Our analysis from the Age 7 survey of the UK Millennium 
Cohort Study used data collected by accelerometer on up 
to five occasions within a single calendar year. It showed:

• Consistent with previous research, children were more 
active in spring and summer than autumn and winter. 
Moderate-to-vigorous physical activity (MVPA – i.e. 
that which requires a substantial amount of effort and 
noticeably increases the heart rate) was lower in both 
autumn and winter when compared to spring.

• Average activity levels across the group peaked in 
April at 65.3 minutes a day and dropped to their 
lowest levels in February at 47.8 minutes a day. 

• The weekend effect: children’s weekend activity was 
more susceptible to seasonal influence than weekday 
activity. Physical activity was at its lowest at weekends 
during winter, and highest during weekends in early 
summer.

• Gender differences: whilst boys were more active 
than girls throughout the year, boys’ activity varied 
more with the seasons than girls’ activity. 

Whatever the weather?

As might be expected, activity levels are lowest when the 
weather is colder and wetter. Wet weather in particular is 
often given as a barrier to being active by both children 
and adults. 
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Work at CEDAR has explored the relationships between 
activity levels and rainfall in children at ages 9-10, 10-11, 
and 13-14 years.  We found that:

• In younger children, participation in MVPA declined 
significantly with increased rainfall.

• Wet weather at any time of the year is associated with 
reduced activity levels – not just when it is colder.

Children respond differently to the weather at different 
ages:
• On the wettest days, 9-10 year olds did 14 fewer 

minutes of MVPA than on dry days. 

• The 13-14 year olds in our sample were less active 
overall, but their time spent in MVPA was not 
significantly affected by wet weather.

Brief in Brief

• In the UK, children’s physical activity shows seasonal variation. Activity levels are lower in autumn and winter, with 
more pronounced variation at the weekend, and in boys.

• Day length and weather conditions are the likely drivers of these patterns, but the effects vary by age.
• Although we cannot change the weather or hours of light, interventions may be possible – for instance support at 

school for physical activity in wet weather. More radical approaches to daylight savings (e.g. Double Summertime) 
would support activity.

Fig.1: Seasonal variation in children’s physical activity
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Implications for policy and interventions

• Children require additional support to be active during the autumn and winter months.  We cannot change the 
weather, but efforts to increase activity when it is raining may be most relevant at primary schools. This might 
include providing opportunities for indoor physical activity in wet weather. 

• The structure of the school day, including the need for travel, to some extent protects against seasonal influences  
during weekdays in term time. Therefore, interventions focusing specifically upon weekends during winter may be 
particularly beneficial. This would require the involvement and support of families.

• Changing the timing and structure of the school day could make more daylight time available for children to be 
active throughout the year. This could be achieved through, for example, longer breaktimes during the day, or 
earlier finishes during the winter. Consideration of the impact on children’s opportunities for outdoor play and 
physical activity should be given to any proposed changes to school day structure and length.

• A more radical suggestion to reduce the effects of darker evenings would be to adopt British Summer Time all 
year round, or Double Summertime, as has been the case for periods of the 20th Century. There is some evidence of 
potential safety benefits of longer, lighter evenings. Other countries have different daylight savings arrangements: 
in the USA, for instance, clocks change earlier in the spring and later in the autumn, providing longer days for 
more of the year.

School shelter?

The school environment can affect how children respond 
to the weather.  Schools who allow their pupils to be 
active indoors during wet weather encourage greater 
activity than those who enforce outdoor play.  

Pupils who were allowed to play ball games or running 
games indoors when it was raining did an average of 10 
minutes more MVPA during lunchtime than children who 
were sent outdoors to play in the wet. 

Night and day

Day length is also important to physical activity. Our 
research supports the assumption that longer daylight 
after school encourages greater activity levels in children.

With Bristol University, we analysed data from 23,000 
children in the International Children’s Accelerometry 
Database (ICAD). We found clear evidence that more 
daylight in the afternoon encourages greater activity 
levels in children aged 5-16 in Australia and in a wide 
range of European countries, including Britain.  

Among these children, each extra hour of afternoon 
daylight translates into around a 5% increase in activity 
levels. Although fairly modest  at the individual level, this 
effect applies to each and every child in the country, and 
has the potential to generate substantial population-level 
benefits when combined with other efforts to encourage 
physical activity.

The effect of daylight also seems to be equitable, with 
comparable increases in physical activity observed 
regardless of the child’s gender, socio-economic 
background, or overweight/obesity status. 

In a study of British children aged 8-11 years, conducted 
in collaboration with University College London, we 
found that the association between day length and 
physical activity was driven in particular by increases in 
out-of-home play on long summer evenings. Specifically 
the physical activity came from unstructured play away 
from the home.
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