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RESUMEN 

El objetivo de este estudio fue establecer las 

correlaciones de la Actividad Física (AF) en los niños 

que son físicamente activos y el cumplimiento de las 
directrices actuales de AF parala salud. A pesar del 

creciente reconocimiento de los beneficios para la 

salud asociados con la AF regular, muchos niños no 
cumplen con las recomendaciones actuales para la 

salud. Mediante la identificación de los correlatos de 

la AF en el primer año de su etapa educativa reglada, 

se puede lograr acometer más intervenciones 
informativas para fomentar comportamientos activos 

en los niños. 

Material y métodos. Una muestra de 102 niños en 
edad escolar (55 niños, 47 niñas) con edades entre 4-

5 años llevaron un podómetro durante 6 días 

consecutivos para medir la media diaria de pasos; y 
los padres completaron el cuestionario Northern 

Ireland Young Hearts Study para evaluar las 

correlaciones.  

Resultados. Los niños realizan más pasos por día 
entre semana (14.331) que las niñas (12.631) (p ≤ 

.0.05); no se encontraron diferencias significativas en 

los fines de semana. De la muestra, el 34,9% de los 
niños y el 48% de las niñas alcanzaron o superaron el 

número recomendado de pasos diarios recomendados 

para la salud. El tiempo pasado al aire libre se 

correlacionó positivamente con la AF, mientras que 
el tiempo dedicado a ver la televisión se correlacionó 

negativamente.  

Discusión y conclusiones. Las intervenciones 
dirigidas a aumentar la AF para los niños debe 

considerar el género ya que los niños son más activos 

que las niñas, pero un mayor número de niños no 
cumplen con las recomendaciones de pasos diarios 

para la salud. También deben considerarse por su 

incidencia la reducción del tiempo de televisión y el 

incremento del tiempo al aire libre. 

 

Palabras claves: Ejercicio, podómetros, cambio de 

comportamiento, salud, escuela. 

ABSTRACT 

The aim of this study was to establish the correlates 

of PA in children who are physically active and 

meeting the current physical activity guidelines for 
health. Despite the increasing recognition of the 

health benefits associated with regular physical 

activity (PA) many children do not meet the current 
PA recommendations for health. By identifying the 

correlates of PA  in the first year at school  more 

informed interventions to encourage active 

behaviours for children could be achieved. 

Methods. A sample of 102 school children (55 boys; 

47 girls) aged 4-5 years wore a sealed pedometer for 

6 consecutive days to measure mean daily step counts 
and parents completed the Northern Ireland Young 

Hearts Study questionnaire to assess correlates. 

Results. Boys performed more steps per week day 
(14,331) than girls (12,631) (p≤.0.05), no significant 

differences were found at weekends. Of the sample, 

34.9% of boys and 48% of girls met or exceeded the 

recommended number of steps per day required for 
health. Time spent outdoors was positively correlated 

with PA, while the amount of television viewing by 

parental report was negatively correlated.  

Discussion/Conclusions. Interventions aimed at 

increasing PA for children should consider gender as 

boys are more active than girls but more boys fail to 

meet the steps per day recommendations for health. 
Also reducing television viewing time and increasing 

time spent outdoors should be considered. 

 

 

 

 

 

 

Keywords: physical activity, after school play, 

physical education, sport, children. 
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INTRODUCTION 

The prevalence of childhood obesity has increased in 

the past decade with population changes in physical 

activity (PA) and diet being recognised as the main 
causes (Kipping et al, 2008). In Northern Ireland 

20% of four to five year old school children are 

overweight or obese (NISRA, 2010). According to 
the Health Survey Northern Ireland (2011) around a 

quarter (27%) of 2-15 year old children were 

assessed as either overweight or obese (Gutin et al, 

2005). Childhood obesity results in many adverse 
health problems and increases the risk of obesity in 

adulthood (Reilly et al, 2003). PA has been identified 

as a factor which can help prevent childhood obesity 
(Janz et al, 2009) with a recent review by Oliver and 

colleagues (2009) suggesting that young children 

spend very little time in vigorous intensity activity 
and a large amount of time being inactive. PA levels 

in primary school children in Northern Ireland are 

reported to be low with less than a quarter (24%) of 

8–12 year olds fulfilling the recommended 60 
minutes of PA a day (HPA, 2005, CMO, 2011). 

Fewer studies report PA levels of 4-5 year olds, for 

those that do, there appears to be a lack of 
consistency across the studies in terms of how PA 

has been measured as most tend to use parental report 

which has been shown to be unreliable (Hinkley et al, 

2008). According to Tudor Locke et al, (2008) 
pedometers, provide an objective, valid and reliable 

measure of the number of steps taken per day. 

Although accelerometers are the gold standard for 
determining intensity and duration of PA, pedometers 

are seen as a relatively inexpensive and a simple non 

intrusive way to assess children’s PA volume (Beets 
et al, 2010, Ridgers et al, 2009). Various pedometer 

step counts per day have been suggested for both 

boys and girls ranging from 10,000 to 16,000. 

Achieving any of the proposed cut off point does not 
necessarily mean children will be at a healthy weight. 

Although, the use of 12,000 steps/day for girls and 

15,000 steps/day for boys means that these children 
are less likely to be classed as either overweight or 

obese compared to those children who take fewer 

steps (Tudor Locke et al, 2004). Those children 
achieving these step counts are more likely to 

participate in the recommended 60 minutes of PA per 

day (Rowlands & Eston, 2005). Previous literature 

grouped children into active and inactive groups 
without providing details of how inactive or active 

they really where (Fox & Riddoch 2000).  

Given the link between low PA, obesity and related 

chronic disease, there is a need for information on 

why children participate (or not) in PA (Baranowski 

et al, 1993). PA is influenced by physical, social and 
environmental factors (Sallis et al, 2000). These 

factors can be manipulated to moderate effects on PA 

through the design of interventions which are tailored 
to a specific population (Carron, et al 2003). 

According to a recent review by Hinkley and 

colleagues on correlates of PA in 2-5 year old 

children gender, parental PA, and time spent 
outdoors were identified as reasonably stable 

correlates of PA. Other factors which have been 

associated with young children’s physical activity are 
active opportunities, play equipment and staff trained 

in physical activity (Cardon et al, 2008, Bower et al, 

2009).  However inconsistency remains around other 
correlates. This inconsistency has mainly been 

attributed to variability in the measurement of PA, as 

the various methods employed tend to measure 

different aspects of physical activity, which makes it 
difficult to compare across studies (Hinkley et al, 

2011). Determining the correlates of PA in this 

young pre-school age group may provide information 
on how to tailor interventions to increase PA in a 

group of inactive children (Hinkley et al, 2011, 

Hinkley et al, 2008). Therefore the aims of the study 

were to (1) to identify current physical activity levels 
(PA) in a sample of 4- 5year old Northern Irish 

children, (2) to determine the proportion of these 

children who fulfil recommended PA step counts for 
health, and, (3) to identify correlates of PA for these 

4-5 year old children. 

METHODS 

Participants 

Seven primary schools in the County Down/Antrim 

areas of Northern Ireland were invited to participate 

in the study. From this 102 4-5 year old children (55 
boys, 47 girls) and their parents agreed to participate 

in the study. Parental consent and child assent was 

provided. Ethical approval was granted from the 
institutional ethical review committee. The study was 

carried out in June 2007, in the final month of the 

school year in Northern Ireland. 

Anthropometric measures 

Height and weight were recorded to the nearest 

0.1cm and 0.1kg using a freestanding stadiometer 

(Holtain Limited, Crymych, Dyfed, Britain) and 
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standard scales (Sec, Hamburg, Germany) with 

children wearing their school uniform but removing 

shoes. Body mass index (BMI) was calculated as 

kg/m². BMI was expressed as SD score relative to the 
United Kingdom 1990 reference data based on Cole 

and colleagues (1990).  

Procedures 

Parents and children were given an information pack 

which consisted of a pedometer, a questionnaire 

examining potential correlates of PA adapted from 

the Young Hearts Survey,  a daily recording sheet of 
pedometer scores, detailed instructions on how to use 

the pedometer and plastic cable ties to seal the 

pedometer each morning. Physical activity levels of 
each child were assessed by recording daily step 

counts using the Digiwalker DW-200 Yamax 

pedometer. Each child wore the Yamax pedometer 
for 6 days including a full weekend. Parents were 

instructed to seal and fit the pedometer each morning 

and remove at night. The pedometer was fitted to the 

child’s waistband when they got up out of bed in the 
morning and was worn throughout the day until 

bedtime. The pedometer was removed only for 

swimming or bathing. To assess wear time, 
parents/carers were requested to record when the 

pedometer was removed. The number of steps taken 

each day was recorded at the end of each day.  After 

the 6 days of data collection the recording sheets, 
pedometers and questionnaire were returned to the 

school and collected by the researcher. Mean daily 

step counts were calculated for all children over 4 
week days and two weekend days. Male and female 

step counts were categorised according to predefined 

zone groupings (Tudor Locke et al, 2008). These 
determined how many children from the sample were 

meeting the required step counts for health (Tudor 

Locke et al, 2004). Pedometers have been shown to 

be accurate, reliable and valid in the assessment  of 
PA in children (Tudor Lock et al, 2002). They are 

also useful to inexpensive, unobtrusive and can be 

used for larger samples (Colley et al, 2011). For 
inclusion in the final analysis children had to have a 

minimum 6 days of pedometer data for a minimum 

wear time of 9 hours per day.  

 

 

 

 

Correlates of physical activity 

The Northern Ireland Young Hearts survey (Boreham 

et al, 1997) questionnaire was employed to gather 

information on a range of factors that potentially 
correlate with PA. These factors included children’s 

illness, child birth weight, number of siblings, 

attitudes towards PA, importance of PA, perceived 
safety of local environment, time spent watching 

television and  time spent outdoors (playing games, 

walking in parks, playgrounds etc) (McKee et al, 

2012). 

Data analysis 

Separate bi-variant Spearman’s rank order 

correlations were used on variables of measurement 
such as attitudes to PA, importance of PA etc while  

Pearson’s product moment was used on data such as 

BMI,  height, weight and steps. These correlations 
were conducted to explore potential relationships 

between physical activity (weekly, weekdays and 

weekends) and correlates of PA from the 

questionnaire (parental PA, parental participation, 
time spent outside, time in sedentary pursuits etc).  

As repeated correlations do not control for co-

variance the results of the bi-variant analysis were 
used to identify potential variables for the ANCOVA 

analysis. Three ANCOVA’s were conducted with 

weekly, weekday and weekend child PA as 

dependent variables. When covariates were shown to 
have no significant contribution they were 

subsequently removed. Statistical significance was 

set at p≤0.05 and the Statistical Package for the 
Social Sciences (SPSS) Version 17 was used for all 

analyses. 

 

RESULTS 

Physical activity levels 

Mean values for steps/day for the group are shown in 

table 1 below.  

Boys took on average 14,662 and girls took 12,883 

steps/day. Boys took more steps during weekdays 

than girls (F (1,100) =4.875; p=.03.ŋ² = 0.73). 
Similar levels of PA occurred for both boys and girls 

over weekends but with no significant differences 

being observed F (1,100)=3.100; p=.08. ŋ²=0.61). 
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Table 1. Mean daily step (SD) values for weekday (4 days) 

weekend (2 days) and average 
4-5 year old boys and girls 

 Boys  
n=55 

Girls 
n=47 

DF F Value Significance 

  Weekday 14331 ± 
3582.0 

12631 ± 
4195.2 

1 4.875 .030 

  Weekend 15425 ± 
5233.3 

13416 ± 
6175.3 

1 3.100 .081 

  Average 14662 ± 
3610.7 

12883 ± 
4385.4 

1 5.047 .027 

 

 

There was no significant difference between boy’s 

weekend step counts and girl’s weekday step counts 
(F (1, 100)=4.875; p=.081. ŋ² =0.73). 34.9% of boys 

and 48% of girls met or exceeded the BMI reference 

cut off points for health (see table 2 & 3) (Tudor 
Locke et al, 2004).  
 

Table 2. The percentage of boys meeting the recommended steps 
per day for health zones and their associated BMI scores 

PA step 
/day 
zones 

≥17,500 
15-

17,499 
12,500-
14,999 

10,000-
12499 

≤10,000 

% of 
boys 
meeting 
zones 

16.6% 18.3% 31.6% 18.3% 15% 

BMI 
(SDS) 

.23 .10 .08 .28 .19 

 

Table 3. The percentage of girls meeting recommended steps per 
day for health zones and their associated BMI (SDS) scores 

(n=47) 

PA step 
/day 
zones 

≥14,500 
12,000-
14,499 

9500-
11,999 

7000-
9499 

≤10,000 

% of 
girls 
meeting 
zones 

28% 20% 26% 22% 4% 

BMI 
(SDS) 

.60 .70 .05 .05 .40 

 

However more boys (15%) than girls (4%) took less 
than 10,000 steps per day. There were no differences 

in hours per week TV viewing time between boys 

13.6 (5.9) and girls 14.7 (5.7).  There were no 

significant differences found for BMI and PA in the 
sample as shown in table 4.   
 

Table 4. Anthropometric data (n=102) for 4-5 year old children 

who participated in the study 

 Height (cm) Weight (kg) BMI (kg-mˉ²) 

Boys n=55 113.4(4.6) 20.4(2.2) 15.8(0.94) 

Girls n=47 112.1(5.4) 20.4(3.1) 16.2(1.8) 

All n=102 112.5(5.0) 20.4(2.7) 16.0(1.8) 

 

Correlates of weekday physical activity 

The time the pedometer was worn for (p ≤0.05, 

Partial Eta squared .092 β 1105.31, (SE=349.9), the 

total time spent outdoors (p ≤0.05, Partial Eta 
squared .073 β 158.33,(SE=56.7) and gender (p≤0.05, 

Partial Eta squared .0.73 β 2009, (SE=723.5) were all 

related to children’s weekday PA.  This suggests that 

for every additional hour the pedometer was worn 
children took an extra 1005 steps, for every 

additional hour spent outside 158 more steps per day 

were taken and boys took on average 2000 more 
steps than girls. These 3 factors combined explain 

16% of the variation in children’s weekday PA. 

Correlates of weekend physical activity 

Total time watching TV (p≤0.05, Partial Eta squared 

.061, β -4.09, SE=1.6) and time spent outdoors 

(p≤0.05, Partial Eta squared .121, β 2288.9, 

SE=626.6) were related to children’s weekend PA. 
For every additional reported minute children watch 

TV, they took 4 less steps and for every additional 

hour spent outside children took 2289 more steps 
over the weekend. Time spent watching TV and time 

spent outside explained 14% of the variation of 

children’s weekend PA. 

 

DISCUSSION 

This is the first study to use objective measures to 

study levels and correlates of PA in 4-5 year old 
Northern Irish school children. The findings indicate 

that boys are more active than girls during weekdays 

and that gender, time spent outdoors and TV viewing 
are significantly related to young children’s 

participation in PA.  

The average step counts for the children on weekdays 

varied with boys taking 14,662 steps while girls took 
12,883 steps. This is consistent with previous 

findings for older children but it highlights gender 

differences already being present with boys being 
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more active than girls at the age of 5 years. (Kelly et 

al, 2005, McCormack et al, 2011, McKee et al, 

2005). A key finding of the current study is the 

apparently low percentage levels of children fulfilling 
current recommendations for PA. Although the levels 

of PA in this study are twice that of the Health 

Promotion Agency report (HPA, 2005) on physical 
activity levels in 8-12 year olds it still causes concern 

that half of the children are exhibiting signs of 

sedentary behaviour at such a young age. The 

findings support other research that indicates that 3 –
5 year olds are more active than older children (Pate 

et al, 2008). Therefore it appears that PA decreases 

with age and children are more likely to become 
more sedentary as they get older. The new children’s 

PA guidelines advise that children under 5 years old 

should minimise time spent in sedentary behaviours 
for extended periods thereby reducing time spent 

watching television or computer games (CMO, 

2011). Although the pedometer does not allow the 

identification of sedentary behaviour it does provide 
total volume of physical activity quantified as steps 

per day.  

The findings also highlight that while average step 
counts for boys are higher than girls, using the gender 

specific step count guidelines provided by Tudor 

Locke et al a higher percentage of boy’s exhibit low 

levels of PA with less than half of girls and almost 
two thirds of boys not being sufficiently active for 

health. This is a concern and counters the general 

perception that young children spontaneously exhibit 
high levels of PA (Pate et al, 2004, Reilly et al, 

2004). These findings also support previous studies 

that have demonstrated a greater percentage of girls 
meeting the gender specific step recommendations 

compared to boys (Duncan et al, 2007, Belton et al, 

2010, Oilver et al, 2006).  This may be explained by 

recommended steps per day for girls being 3000 less 
than boys, making it more challenging for boys to 

achieve the recommended number of steps for health. 

The objective measurement of PA in previous cross 
sectional studies in 2- 5 year old children has shown 

consistently that boys have higher step counts than 

girls (Belton et al, 2010, Telford et al, 2005). The 
findings from the current study suggest that by the 

age of 4-5 years these differences between boys and 

girls begin to emerge, with 66% of boys and 52% of 

girls failing to meet the recommended PA levels. 
This trend is a concern as PA levels are expected to 

decline through childhood (Malina et al, 2005).  

Furthermore, if the tracking of PA from childhood to 

adulthood postulated by Telama and colleagues 

(2005)  occurs, this may result in this group of 

children developing inactivity habits which may lead 
to associated health problems.   

In this study the correlates which were related to 

children’s weekday PA were the total time spent 
outdoors and gender. Of these correlates gender has 

been studied most frequently with most studies 

identifying boys being more active than girls from a 

young age (Telford et al, 2005, Hands & Larkin 
2006, Pate et al, 2004). In the current study this 

finding was supported.  Similar levels of PA were 

found at weekends in both girls and boys this may be 
related to opportunities for PA being restricted during 

weekdays as children tend to sit for significant 

periods of the day except for recess times and after 
school activities (Belton et al, 2010, Reilly et al, 

2004). A higher percentage of boys seem to be more 

inactive than girls in the study which could highlight 

that girls may participate in PA more at weekends 
rather than during the week. These periods could 

potentially be a critical time to encourage PA in 

young children through specific interventions to 
target weekend activity patterns. No significant 

differences were found between weekday and 

weekend PA in the current sample of children. 

Furthermore, gender was identified as a variable 
related to weekday PA which may be due to boys 

being more active in the playground during break 

periods than girls (Ridgers et al, 2008). Boys have 
also been shown to participate in more ball games 

during breaks at school while girls tend to participate 

in sedentary play (Blacthford et al, 2003). Boys have 
also been shown to participate in more vigorous 

activity after school through outdoor play (Hardman 

et al, 2004). 

Time spent outdoors was related to both weekday and 
weekend PA and this was consistent with previous 

literature which has identified this as a strong 

correlate in young children (Burdette et al, 2004, 
Dolinsky et al, 2011).  Time spent outdoors has been 

positively associated with children’s PA at the age of 

4-5 (Cleland et al, 2008, Dolinsky et al, 2011). This 
finding underlines the importance of providing 

opportunities for outdoor play to help attain 

recommended levels of PA particularly during the 

school day incorporating both outdoor physical 
education and outdoor play during recess. A possible 
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barrier to outdoor play is our weather  with a recent 

study finding an 8-11% decrease in weekday 

pedometer determined steps per day among children 

as a result of a rainy day compared to dry days 
(Duncan et al, 2008). Evidence suggests that children 

who are allowed outdoors in wet conditions tend to 

stand around under shelters (Harrison et al, 2011), 
therefore some type of physical activity should be 

encouraged on these days. A possible proposal 

maybe to encourage indoor PA during recess in wet 

conditions. 

Time spent watching TV as reported by parent report 

from the questionnairewas identified as a factor in the 

study which was associated with lower levels of PA 
at the weekends. This may be attributed to children 

having more free time at weekends and therefore tend 

to watch more TV as a result. TV viewing and 
physical activity has been studied many times 

highlighting a negative association between PA and 

screen viewing (Jago et al, 2005, Burdette & 

Whitaker, 2005). TV viewing was measured by 
parental report, some studies have shown that 

parental estimates of TV viewing have some 

predictive reliability (Certain & Kahn 2002). The 
most common sedentary behaviours are TV viewing, 

computer use and sitting while socialising (Pate et al, 

2011).  Longitudinal studies show an association 

between increased screen viewing and obesity (Jago 
et al, 2005, Viner & Cole, 2005). It has been 

suggested that screen viewing behaviour maybe 

formed during the preschool years (Certain & Kahn 
2002) and that TV viewing is a stable behaviour and 

is quite a strong predictor of physical inactivity over 

a few years of follow up (Biddle et al, 2010, Janz et 
al, 2005). This highlights the importance of 

decreasing TV viewing to at least two hours per day 

and replacing this with physically active behaviours 

at this early age.  

In the current study there was no relationship 

between age and gender specific BMI scores and PA 

levels. This is similar to that found in a recent study 
from Beets et al, (2008) of North American children. 

The finding from these studies appear to be 

counterintuitive with higher step counts being 
associated with higher BMI (SDS) scores. This may 

be related to the age of the current sample as a longer 

interval between assessing habitual PA and assessing 

BMI is probably needed as inactivity at age 4-5 is 
likely to take time to manifest itself in alterations in 

BMI. Additionally, BMI is a weight based measure 

rather than a measure of adiposity (Freedman & 

Sherry 2009, Bray et al, 2002) therefore BMI is not 

an ideal index of body fat in normal weight children 
(Bray et al, 2002). Indeed studies which have used 

body fat measurement have highlighted stronger 

relationships between PA and adiposity (Ball et al, 
2001, Moore et al, 2003, Ball et al, 2001). Measures 

which accurately measure or estimate total body fat 

and body fat distribution such as Dual Absorpitory 

Xray or Bod Pod may be more useful in 
understanding the relationship between PA and 

overweight and obesity in large samples of children.  

The study has some limitations. These include the 
small sample size, the use of pedometers as oppose to 

accelerometry to measure PA and parental report to 

measure aspects of children’s behaviours. However 
the study adds to the limited research on correlates of 

PA and provides further information in order to 

design lifestyle interventions to increase physical 

activity levels in a sample of children who already 
exhibit sedentary behaviours at a young age. As these 

children are supervised by parents or teachers 

throughout the day and have limited control over 
what they do, emphasis should be placed on making 

the children as physically active as possible while 

reducing time spent in sedentary behaviours. 

CONCLUSIONS 

This study identified that 48% of Northern Irish 4-5 

year old girls and 34% of boys achieved the 

recommended daily step counts for health. Gender 
(male) is associated with increased PA and time spent 

outdoors, has a positive relationship with children’s 

PA which has been consistent with previous research. 
Parental reportof TV viewing was negatively 

associated with children’s PA in the study. These 

findings contribute to the limited research on levels 

& correlates of PA within this age range. From the 
identified correlates it should be possible to plan 

interventions which would increase PA in 4-5 year 

old children who are displaying high levels of 
inactivity at a critical time of development. 
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