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The recent obesity epidemic in children has led to an increased awareness of physical 
inactivity as a serious medical and public health concern (Reilly and Dorosty, 1999). 

However, to date there is a paucity of data on objectively measured physical activity 

and inactivity in contemporary populations of children. Young Irish children from 

rural areas might be expected to be more physically active than children from urban 

areas but there is no objective evidence to substantiate this hypothesis (Ilussey et al., 
2001). This study aimed to describe the levels of activity and inactivity in a sample of 

contemporary rural Irish Children. 

Total physical activity (mean accelerometer count/minute), inactivity (% of monitored 

time below 1100 counts/minute; Reilly et al 2003), and time spent in light activity, 

and moderate-vigorous physical activity (MVPA) were assessed over 7 consecutive 
days using the Computer Science Applications accelerometer in a sample of rural 

Irish children (n= 41,20 boys, mean age 5.3 SD 0.8. Engasement in sedentary 

behaviour was high: (mean 78% (SD 7) of total time. Boys spent significantly less 

time in sedentary behaviour (mean 75% (SD 7) vs. 81% (SD 5). Boys spent more time 

in light activity (mean 21% (SD 6) vs. 16% (SD 4) and MVPA (mean 4% (SD 2) vs. 
2% (SD 1.4) behaviour. 

This present study was the first to objectively measure physical activity and inactivity 

in Irish rural children. It suggests that contemporary rural Irish children arc inactive 

and engagement in engagement in sedentary behaviour was as high as in age-matched 

children from urban Scotland. The amount of inactivity at this very young age is a 

major concern. 
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Effect of Socioeconomic Status on Habitual Physical Activity and Inactivity in Young 

Children Measured Using Accelerometry. 

L. A. Kelly, J. J Reilly, S. Grant, J. Y Paton. University of Glasgow, Department of 
Human Nutrition, Child Health and IBLS Glasgow, Scotland. 

In the UK an epidemic of obesity occurred during the 1990's. The epidemic had a 
disproportionally large impact on the children from families of lower socioeconomic 

status (SES), but the cause of this SES difference is unclear. The aim of this study was 

to test they hypothesis that habitual activity and inactivity differ between young 

children in association with SES. We recruited 40 pairs (n=80) of children aged 4-5 

(mean = years old from upper and lower SES Categories. The children were matched 
for age, gender and season. Total physical activity was measured for a minimum of 4 

days and maximum 7 days (mean 76.8 hours/week SD 10.7) using the CSA 

accelerometer. Time spent in different intensities of activity was estimated using 

published cut-off points. Paired t tests were used to assess the significance of 
differences between the two SES categories. Data are currently available for 20 of the 

40 pairs (9 pairs of boys and 11 pairs of girls). Differences in total activity (p <0.05) 

and time spent in sedentary behaviour (p<0.05) were significant in boys but not girls. 
However, in boys differences were small and suggested lower levels of total physical 

activity in the upper SES category. This study suggests that differences in habitual 

activity and inactivity associated with SES are not related to obesity risk but further 

evidence is being obtained in order to increase study power. 
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Abstract 

Background: A socio-economic gradient in childhood obesity is known to be 

present by the age of school entry in the UK. The origin of this gradient is unclear 

at present, but must lie in socio-economic differences in habitual physical activity, 

sedentary behaviour, or dietary intake. 

Alms: To test the hypothesis that habitual physical activity and/or sedentary 

behaviour are associated with socio-economic status (SES) in young Scottish 

children. 

Methods: Observational study of 339 children (mean age 4.2 years, SD 0,3) in 

which habitual physical activity and sedentary behaviour were measured by 

accelerometry over 6 days (study 1). In a second study we recruited 39 pairs of 

children of distinctly different SES (mean age 5.6 years, SD 0.3) and tested for 

differences in habitual physical activity and sedentary behaviour by accelerometry 

over 7 days. 

Results: In study 1, SES was not a significant factor in explaining the amount of 

time spent in physical activity or sedentary behaviour once gender and month of 

measurement were taken into account. In study 2, we found no significant 

differences in time spent in physical activity or sedentary behaviour between 

affluent and deprived groups. 

Conclusion: The present studies do not support the hypothesis that low SES in 

young Scottish children is associated with lower habitual physical activity or 

higher engagement in sedentary behaviour. 
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WHAT IS ALREADY KNOWN ON THIS TOPIC 

Children from more socio-economically deprived families are at much greater risk 

of obesity than those from wealthier families. 

The reasons for this social patterning in childhood obesity are unclear, but must 

lie in socio-economic differences in physical activity, or dietary intake, or both. 

WHAT THIS STUDY ADDS 

Habitual physical activity was not influenced by socio-economic status. 

Socio-economic differences in obesity risk are likely to be due to social patterning 

of dietary intake. 
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Introduction 

The obesity epidemic has affected even pre-school children1.2 and, in the 

developed world, has had a disproportionately greater effect on more deprived 

families3. This socioeconomic gradient is evident by the pre-school years and 

2 persists into later childhood and adolescence, a, s 

Obesity is the result of a chronic energy imbalance (an excess of intake over 

expenditure), but the origin of socio-economic differences in this imbalance is 

unclear. A systematic review concluded that the evidence for socio-economic 

status (SES) differences in risk factors for obesity and heart disease in childhood 

was inconclusive and more research was required6. This review included many 

older studies, studies which were probably underpowered, studies which did not 

measure physical activity objectively, and which did not consider sedentary 

behaviour. Marked socio-economic differences in energy intake are not evident in 

dietary surveys in British children, but dietary intake assessment tends to be 

inaccurate and imprecise even in children. With the advent of accelerometry, 

physical activity and sedentary behaviour (a distinct construct from physical 

activity which might be particularly important to obesity risk8) can be measured 

objectively in free- living children with relatively high precision and accuracy. 

Hypothesis testing as to the origin of early SES differences in obesity risk might, 

therefore, usefully be focused on measurement of physical activity and sedentary 

behaviour with accelerometry. Accordingly, the aim of the present study was to 
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test whether there were significant differences in objectively measured habitual 

physical activity and sedentary behaviour in young children in relation to SES. 

Subjects and Methods 

Overall Design 
We carried out two studies to test the hypothesis that habitual physical activity 

and/or sedentary behaviour differed between SES groups. In the first, we carried 

out an observational study (study 1) of SES and habitual physical activity and 

sedentary behaviour in children participating in the baseline stage of a randomised 

controlled trial, the `MAGIC' study". In the second study, children from families 

of high and low SES were paired (to control for gender, age, season, and school 

days/school holidays) and habitual physical activity and sedentary behaviour were 

compared between the two groups (study 2). 

Subjects 

Study 1. 

We measured physical activity and sedentary behaviour in pre-school children 

(mean age 4.2 SD 0.5 y), with approximately equal numbers of children measured 

during the months of September and October 20029. Children (n 382) were 

randomly selected for physical activity measurements from the larger sample 

participating in the baseline measurements of a randomised controlled trial (n 

545)9, and were eligible for the present study if they provided at least 6 hours per 

day of accelerometry over 6 days (n 339 of the 382 eligible). The children studied 
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were broadly representative of Glasgow in terms of SES9. We assessed SES using 

the Carstairs Score, a geographically-based measure (based on a composite of 

social class, car ownership, unemployment, and overcrowded housing)1°. This is a 

standard index of SES in Scotland, and has been shown to reflect marked 

differences in socio-economic circumstances and health outcomest°, tt. The 

Carstairs Score uses seven categories, from 1 (most affluent) -7 (most deprived). 

For study 1, we collapsed the seven categories to three (groups 1-2; 3-5; 6-7) and 

had physical activity data for 20,93, and 226 children in each of the three groups 

respectively. 

Study 2. 

We recruited two groups of children of distinct SES, an affluent and deprived 

group (Carstairs scores 1-2 and 6-7 respectively). Children were recruited from 

year 1 of two distinct types of primary school: local authority (for Carstairs group 

6& 7) and private sector schools (for Carstairs group I& 2). Recruitment of 

children in this way not only facilitated selection of two distinct socio-economic 

groups, but the differences in education (local authority vs. private) reinforced the 

impression that these two groups were actually socio-economically distinct. 

Recruitment produced 116 children potentially available for inclusion. We 

included all children in deprivation categories 1 and 2 (affluent group) and 

deprivation categories 6 and 7 (deprived group) whom we could match pair-wise 

for gender and school days/school holidays, and our sample consisted of 78 

children (39 pairs; 20 pairs of girls, 19 pairs of boys; mean age 5.6, SD 0.4 y) for 
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study 2, all of whom provided at least 6 hours of accelerometry per day over 7 

days during November. 

For both studies 1 and 2, all children were apparently healthy, with no chronic 

disease relevant to energy balance or physical activity. The studies were approved 

by the Yorkhill Hospitals Ethics Committee. Informed written consent was 

obtained from the parent/ guardian of each child. 

Measurements of habitual physical activity and sedentary behaviour 

In study 1 we measured physical activity and sedentary behaviour objectively 

over 6 days during the waking hours (mean duration of measurement 54.9 hours 

SD 13.8) using accelerometers. In study 2 we measured the same variables over 7 

days using the same methods (mean duration of measurement 73.9 hours, SD 

12.3). In both studies we asked families to attach the accelerometers when the 

children woke up, to remove them when they went to bed, and to record when and 

why they were removed at other times. The accelerometers were set to monitor 

activity in 1-minute sampling intervals (epochs) as previously described12. These 

activity monitoring periods exceed the time required to determine usual physical 

activity and sedentary behaviour 13. We have previously observed negligible day- 

to-day variation (e. g. weekday-weekend variation) in accelerometry output in our 

samples of young children in Scotland, and no systematic within-child, within day 

variation in accelerometry output (time of day effects)". 
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Accelerometry count averaged over the monitoring period (count per minute or 

cpm) was used as an index of total physical activity 12.14 
, and we also calculated 

% of monitored time spent sedentary (no trunk movement, <1100 cpm )13, and % 

of monitored time in moderate-vigorous physical activity (MVPA; >3200cpm 16). 

These definitions or `cut points' for accelerometry output have been validated 

against both energy expenditure' 6 and direct observation of behaviour's in 

previous studies. 

Statistical analysis 

Study 1 

Analysis of variance and covariance models were used to assess the effect of the 

following explanatory variables on mean accelerometry output (cpm): age; 13M1 

SD score; gender; SES; month of measurement. For each of these variables 

separately a univariate analysis was carried out. A final multivariate model was 

obtained by backward stepwise elimination from a model including all the five 

explanatory variables. 

Study 2 

Since study 2 used a paired design we tested differences between the two SES 

groups for significance using paired statistical methods. Our power calculation 

estimated that (with a paired design) a mean difference in total physical activity of 

around 100 cpm between groups would be detectable with 90% power at a 
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significance 0.05, in 38-40 pairs of children. This magnitude of difference is 

approximately 10-15% of accelerometry output since this usually averages 700- 

800cpm'2"417 For context, this difference in physical activity is of a similar 

magnitude to that typically observed between the sexes at this age12"417 

Results 

Physical characteristics of subjects, levels of physical activity and sedentary 

behaviour 

The physical characteristics of children in both studies 1 and 2 are shown in table 

1. 

Study 1: Factors influencing physical activity 

The results of the analysis are shown in table 2. A univariate analysis found that 

mean accelerometry output (cpm) was significantly lower in the most affluent 

SES group compared to the other two groups, but this association did not persist 

once other variables were taken into account in the multivariate analysis. Only 

gender and month of measurement were included in the final model in study 1. 

Total physical activity was significantly higher in boys than girls, and 

significantly higher in September than October. 

Study 2: Differences in total physical activity between socio-economic groups 

Total physical activity (accelerometry, cpm) did not differ significantly on 

average for affluent and deprived participants. Mean acccicromctry count per 

10 



minute in the affluent participants was 734 cpm (SD 151) compared with 793cpm 

(SD 196) for the deprived participants (Paired t test, p=0.10). There were also no 

statistically significant differences in total physical activity between affluent and 

deprived participants when considered separately by gender (p > 0.05 in each 

case). 

Study 2: Differences in moderate-vigorous intensity physical activity between 

socio-economic groups 

Median % of monitored time spent in moderate to vigorous intensity activity 

(MVPA) was identical in the affluent and deprived participants: 3% (range 1-7) 

vs. 3% (range 1-9) respectively. 

Study 2: Differences in sedentary behaviour between socio-economic groups 

Median % of monitored time spent in sedentary behaviour was not significantly 

different for the two groups (affluent participants, 79% (range 68-90) vs. 78% 

(range 67-89) for the deprived participants (Wilcoxon Sign Rank test, p=0.13). 

When data were analysed separately by gender, we found that in boys % time 

spent in sedentary behaviour was significantly lower in the deprived than the 

affluent group (Wilcoxon Sign Rank test, p=0.01). For all other analyses of 

physical activity and sedentary behaviour results did not differ when analysed 

with the entire group or by gender. 
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Discussion 

In the present study we found no evidence of marked differences in either habitual 

physical activity or sedentary behaviour between SES groups. Thus, our 

observations do not support the hypotheses that more deprived children are less 

physically active or more sedentary than more affluent children, despite marked 

differences in obesity risk associated with SES2'4'5. Our failure to observe 

differences in physical activity and sedentary behaviour in the predicted direction 

could relate to lack of power, but with the paired design study 2 was powered to 

detect quite small differences in engagement in total physical activity (100 cpm 

between groups) - differences that may be too small to be biologically meaningful 

12,14,15,17 Study 1 was amongst the largest study to use objective methods to 

measure physical activity in pre-school children to date. 

The present study suggests that social patterning of childhood obesity in the UK 

may be due to socio-economic differences in dietary intake rather than differences 

in habitual physical activity or sedentary behaviour. This perspective on the 

aetiology of obesity is reductionist as it considers the origin of obesity purely 

from the point of view of energy balance, the difference between energy input and 

output. We accept that the aetiology of obesity is more complex than this in 

reality, and that research which considers the many possible behavioural or 

biological determinants of socio-economic differences in obesity will be helpful in 

providing an improved understanding of its social patterning in future. 
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At present very few studies have reported on objectively measured physical 

activity and sedentary behaviour in young children. The determinants of physical 

activity in childhood remain unclear18,19 and SES has not emerged strongly as a 

predictor of physical activity in the literature19. Predictors of objectively measured 

sedentary behaviour in young children are even less well understood since this 

topic has been little researched, only emerging in the literature as an important 

8 variable relatively recently , l5 

The cut-offs we applied to accelerometry output to determine time spent in 

different intensities of activity have been validated against direct observation of 

behaviour and energy expended on activity in children in independent studies1s'ib , 

and so should have provided accurate measurement of time spent sedentary and in 

MVPA. However, it is possible that subtle differences in the types of activity 

undertaken by children in different socio-economic groups, not measured by 

accelerometry, might be important. It is also possible that habits associated with 

sedentary behaviour (such as eating/snacking while watching TV)20 might have 

differed between the socio-economic groups, but these would not have been 

identifiable using accelerometry. Short sleep duration has recently been suggested 

as a possible risk factor for childhood obesity2l , and it is conceivable that this 

might differ between socio-economic groups, but we did not set out to measure 

sleep duration precisely in the present study, or to power our study to detect 

differences in sleep duration between groups. 
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In the present study we considered habitual physical activity and sedentary 

behaviour as separate constructs, as is now the norm8'15. However, we accept that 

in circumstances where one form of behaviour (in this case sedentary behaviour) 

predominates, this may displace opportunities for other forms of behaviour such 

'a as moderate-vigorous physical activity'17'22 

It is possible that there are differences in habitual physical activity between ethnic 

groups in the UK, or that relationships between physical activity and adiposity 

might differ between ethnic groups, or between boys and girls. Children who 

participated in the present studies were almost entirely from the majority ethnic 

group in Scotland, and so we could not address the issue of ethnicity. We found 

evidence that social patterning of sedentary behaviour might differ between boys 

and girls in study 2, but this needs to be confirmed in future studies in other 

samples and settings. One recent study found a possible gender difference in the 

relationship between physical activity and adiposity in 7 year old British 

children. 22 

In the present studies, we used a uniaxial accelerometer (i. e. designed to measure 

activity predominantly in the vertical plane). While in theory measurement in two 

or three planes of movement might provide greater accuracy, empirical studies 

comparing uniaxial vs bi or triaxial accelerometry do not support this 23.24. We 

summarised accelerometry output in 1-minute measurement intervals (epochs). In 
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theory, shorter epochs might provide more accurate quantification of more 

vigorous activities, but again empirical tests do not support this hypothesis, and 

. use of shorter measurement intervals does not provide an advantage in practice25 

The main practical impact of this approach to the interpretation of accelerometry 

output appears to be a small systematic misclassification of some vigorous 

activity as moderate intensity activity25 and this is one reason why we summarised 

both categories in combination. 

Conclusions 

The results of the present studies are not consistent with the hypothesis that 

differences in physical activity or sedentary behavior underlie socio-economic 

variations in obesity risk in early childhood. The present leads to the prediction 

that socio-economic differences in dietary intake underlie the social patterning of 

obesity in young British children. 
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Table 1. Characteristics of Participants, Physical Activity and Sedentary 

Behaviour (Mean, SD*) 

(Study 1, n 339; Study 2, n 78) 

Study Study 

Characteristic 12 

Age (years) 4.2 (0.3) 5.6 (0.4) 

BMI SD score 0.40 (0.89) 0.61 (0.73) 

% time spent sedentary* 77 (53-93) 78 (67-90) 

% time spent in moderate- 3 (0-13) 3 (1-9) 
vigorous* physical 

activity 

*Variables with skewed distribution, so median (range) given 
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Table 2. Analysis of Variance and Co-variance for Study 1 (total physical activity, 

mean accelerometer count per minute) 

Explanatory Univariate Multivariate 

Variable Analysis Analysis 

Co-efficient P value Co-efficient P value 
(ESE)* (ESE)* 

Gender, Female vs. -62.0 (20.7) 

Male 

Month 

0.003 -59.1 (20.3) 0.004 

(October vs. -83.9 (20.7) <0.0005 -81.8 (20.5) <0.0005 
September) 

SES, 1 vs. 3 -124.5 0.02 -- 
(44.6) 

SES, 2 vs. 3 -1.8 (23.6) ns*' -- 

Age (years) 16.3 (30.1) ns -- 

BMI SD score 17.4 (11.2) ns -- 

Footnotes: 

R squared for final model, 7.0%. 
"ESE, estimated standa rd error. 
**ns, not significant. 
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Abstract 

There is increasing public health concern that levels of physical activity in children 

are extremely low. This study aimed to describe objectively levels of physical 

activity and sedentary behaviour during the waking hours in a sample of 4-5 year old 

(median 5.4 years range 4.3,6.0) rural Irish children (n=41) and to test for gender 

differences in patterns of physical activity and sedentary behaviour. There were 

significant gender differences in physical activity (Boys (median) 834 accelerometer 

counts per minute (cpm), girls (median) 628cpm; p=0.0015), sedentary behaviour 

(Boys 74% of waking time, girls 81% of waking time, p=0.0011) and moderate- 

vigorous physical activity (Boys 4% of waking time, girls 2% of waking time; 

p=0.0175). This study that suggests young rural Irish children lead sedentary 

lifestyles. 

Keywords: MTI/CSA accelerometer; children; physical activity 
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INTRODUCTION 

The childhood obesity epidemic in Britain and the rest of the world, has led to 

increased awareness of low physical activity as a serious public health concern 2. Low 

physical activity levels and high levels of sedentary behaviour appear to be 

characteristic of pre-school children in the UK, 3'4'5 and there is evidence of high 

engagement in TV viewing in Irish children. Low levels of physical activity may 

predispose children to obesity and other chronic diseases in later life7. 

Measurement of physical activity and sedentary behaviour is useful for treatment and 

prevention of childhood obesity3 and has been carried out in children in the UK and 

the USA. Studies show that young children are inactive3'4's There is a paucity of 

information on physical activity and sedentary behaviour, and consequences of 

sedentary behaviour°'8 in young Irish children. Consequently there is a need to 

determine activity levels to provide baseline information. Accelerometry provides a 

practical and accurate means of objectively assessing engagement in physical 

activity 7-9 and sedentary behaviour10in young children4'9"1.12 The aims of the present 

study were to describe physical activity and sedentary behaviour of young rural Irish 

children and test for gender differences in physical activity and sedentary behaviour. 

3 



Kelly 

METHODS 

Subjects, Design, and Analysis 

The subjects were healthy rural Irish children recruited in 2003. A list of national 

primary schools in County Carlow, Ireland was obtained from the Carlow County 

Council. The list consisted of 42 schools suitable for inclusion (excluding schools for 

children with special needs). The Head Teacher of each school (n=42) was contacted 

by mail with a detailed explanation of the study. Written consent was obtained from 8 

rural schools willing to participate in the study. Recruitment letters (detailing the 

study in full) and consent forms for all parents of the 212 children in junior Infants 

were sent to the school. A total of 53 families consented to participate in the study, 

41 subjects were included in the final analysis. Socio-economic status (SES)13 of the 

sample was compared with that of Co. Carlow, Ireland using a chi-squared test. 

Measurements of BMI, habitual physical activity and sedentary behaviour by 

accelerometry were carried out in these 41 subjects. The local Ethics Committee 

approved the study. Informed written consent was obtained by the parent/guardian of 

each child. 

Measurement of Physical Activity and Sedentary Behaviour 

Habitual physical activity and sedentary behaviour were measured using the 

MTUCSA WAM-7164 accelerometer (MTI, Fort Walton Beach, Florida, USA). This 

is a small, lightweight, uniaxial device (measures movement in the vertical plane) 

3 which was worn on the right hip under clothing as previously described. a, ýo, ta 
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Studies have reported favourably on the validity of the MTI/CSA accelerometer in 

children, by comparisons against direct observation of behaviour or energy 

expenditure 9,10,14-17 For inclusion in the analysis, activity and sedentary behaviour 

were monitored for 7 consecutive days for a minimum of 6 hours per day4. Families 

were instructed to put the accelerometer on their child in the morning and remove it 

before bedtime and note in a diary the times the accelerometer was put on and taken 

off (e. g. bathing). Measurements were made during February 2003. 

Interpretation of Accelerometer Data 

The MTUCSA accelerometer produces `raw' output in activity counts per minute 

(cpm), which can be considered as a valid index of total `volume' of physical 

activity7' 11. Alternatively, accelerometry output can be interpreted using age specific 

cut-points, which describe different intensities of physical activity 10,14. Paediatric cut- 

points have been published recently which have been validated for young children 

carrying out free-living activities based on both of the criterion measures for physical 

activity, i. e. energy expenditure1° and direct observation of behaviour 10'14. In the 

present study we used: sedentary behaviour <1100 cpm14, light intensity activity 

1100-3200 cpm1°, moderate and vigorous physical activity (MVPA) >3200 cpm'° as 

the cut-points. 
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Anthropometry 

Height was measured using the Leicester height measure to 0.1 cm, and body mass 

using TANITA scales (to 0. lkg). Body mass index (BMI) was calculated as weight 

(kg)/height (m2). BMI was expressed as a standard deviation score (SDS) relative to 

1990 UK reference data. 18 

Statistical analysis 

All data were checked for normality prior to statistical analysis using descriptive 

statistics, histograms with normal distribution curves and using Anderson-Darling 

(A. D) normality tests. As all anthropometric, physical activity and sedentary 

behaviour data were non-parametrically distributed (Anderson Darling p<0.05), a 

Kruskall-Wallis test was used to determine if there were any differences in 

anthropometric measures, physical activity and sedentary behaviour. A chi-squared 

test was used to determine any SES differences between the sample and Co. Carlow, 

Ireland. Follow-up pair wise Mann-Whitney U tests were used to determine where 

these differences lay. 

RESULTS 

Physical Characteristics of Subjects 

Satisfactory accelerometry measurements were obtained in 41 (20 boys and 21 girls) 

of 53 children recruited. The remaining 12 subjects were excluded from the study as 

they either refused or were absent from school on the appointed measurement days. 

Anderson-Darling normality testing showed skeweness in the data for age (yrs), 
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height (m), weight (kg), body mass index (BMI: kg/m2), and BMI standard deviation 

score. The characteristics of the 41 children (median age 5.4 years range 4.3-6.0) are 

shown in table 1. The 41 children did not differ significantly for body mass index 

(Mann-Whitney U test p=0.96), or body mass index standard deviation score (an 

index of under and overweight), relative to UK 1990 reference data' 8 (Mann-Whitney 

U test p=0.42). Median duration of activity and sedentary behaviour monitoring for 

all children included in the analysis was 76.6 hours (range 42.2,83.3 hours). 

Participants were broadly representative of Carlow, Ireland in terms of socio- 

economic status (chi-squared test, p=0.36). 

Habitual Physical Activity 

Total physical activity was expressed as accelerometry count per minute (cpm), 

averaged over the entire recording period. Physical activity characteristics of the 

children are presented in table 2. Median total physical activity for the group was 

726cpm (range 395,1287cpm). Boys had a significantly higher total physical activity 

than girls (Mann-Whitney U test p= 0.0015; 95% CI = 79,269cpm). 

Light Intensity Physical Activity 

As a group, Irish rural children spent a median of 19% (range 10,40%) of their time 

in light intensity activity. Median time spent by boys in light intensity activity was 

20% (range 12,40%). Girls spent a median 16% of time (range 10,24%) in light 

intensity activity (Table 2). Boys spent significantly more time in light intensity 

physical activity than girls (Mann-Whitney U test p=0.003 1; 95%CI = 2,7%). 
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Moderate-Vigorous Intensity Physical Activity (MVPA) 

The median percent of monitored time spent in MVPA was 3% (range 1,8%). Girls 

spent 2% (range 1,6%) of their time in this activity intensity, whereas boys spent 4% 

(range 1,8%) of their time engaging in MVPA (Table 2). Boys spent significantly 

more time in MVPA than girls (Mann-Whitney U test p= 0.0175; 95% CI = 0,3%). 

Sedentary Behaviour 

The median percent of monitored time spent in sedentary behaviour was 78% (range 

53,89%; Table 2). Girls spent 82% (range 74,89%) of the monitored time in 

sedentary behaviour. Boys spent 74% (range 53,87%) of time in sedentary 

behaviour. Boys spent significantly less time in sedentary behaviour than girls 

(Mann-Whitney U test p= 0.0011; 95% CI = -9, -2%. 

DISCUSSION 

This study was the first to use objective methods to quantify habitual physical activity 

in young rural Irish children. Irish children in this study demonstrated high levels of 

sedentary behaviour. Time spent in sedentary behaviour during the waking hours was 

78% (median), and only 3% (median) of the day was spent in MVPA. Over a 12-13 

hour waking day this would represent around 19-25 minutes of MVPA, much less 

than the 60-minute per day now recommended for children19. It is of great concern 

that the Irish rural children did not engage in the recommended amount of moderate- 

vigorous physical activity necessary for health during the day despite their young age 
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and rural environment. This study also suggests that the gender difference in 

engagement in physical activity and sedentary behaviour, commonly demonstrated in 

adolescents, is present from a young age. 

Comparison of the results of the present study with the limited research on physical 

activity and sedentary behaviour in Irish children is difficult, as the previous studies 

have used activity questionnaires on older age groups. Hussey et al reported high 

levels of sedentary behaviour in 7-9 year old children (n= 786,352 boys, 434 girls) in 

Dublin 6. They found that 39% of children reported participating in vigorous activity 

for at least 20 minutes three or more times a week. However 78% of children 

reported spending three or more hours a day sedentary in front of a television screen6. 

O'Sullivan20 reported Irish urban primary school children (n=1,602, aged 11-12 

years), appear to spend less time "in sedentary behaviours" than other European 

populations and also report a higher percentage of "active" and "highly active" 

children among rural children 20. The authors suggested that the use of a questionnaire 

might have resulted in over reporting of physical activity20. 

Observations of sedentary behaviour in young children in rural Ireland have been 

reported other settings 3,4,10,1", 12,17 There is increasing speculation that contemporary 

children may be more sedentary than in the recent past, and that our observations are 

not atypical. Strauss and colleagues21 reported low levels of MVPA in a sample of 

US urban children, and parental reports of TV viewing by pre-school children in the 

US suggest that high levels of sedentary behaviour is also common22. 
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This study had a number of limitations. First, the extent to which the results observed 

are generalisable to other settings or populations is unclear and warrants investigation. 

The uni-axial accelerometer used in this study in principle should provide less 

accurate measurement than bi-or tri-axial instruments. However, in practice this might 

be trivial, so long as a valid calibrated uni-axial instrument is used. Published studies 

suggest that uni-axial accelerometers have a high degree of accuracy 10'23.24. The uni- 

axial MTI/CSA accelerometer used in this study has high validity relative to direct 

observation of behaviour and energy expenditure as criterion measures9'lo, 14-17 

Validated paediatric cut-points for measurements of both free-living activity and 

sedentary behaviour are only available for this accelerometer 10'14 Finally, it has been 

argued that shorter epochs might measure vigorous intensity activity more accurately. 

The empirical evidence suggests that this is only a relatively minor source of error, 

with the main consequence of using 1-minute epochs being a very slight 

misclassification of some vigorous activity as moderate intensity activity25. For the 

present study we combined categories of `moderate and vigorous' intensity physical 

activity, in practice this made little difference since the total time spent in the 

combined category was so small. 

This study found low levels of engagement in moderate-vigorous physical activity 

and high engagement in sedentary behaviour in 5-year-old rural children in Ireland. 

Gender differences in engagement in physical activity and sedentary behaviour in 

modern children, commonly described in adolescents and adults, are present even at 

this young age. 
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This study also suggests that young Irish children are not "protected" from sedentary 

behaviour by being children or living by living in a rural setting. Public health 

interventions should be considered to address this problem and these must involve 

population-based strategies to increase physical activity and/or decrease sedentary 

behaviour in early life. 
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Table 1 Characteristics of Subjects (median and range) 

Variable Group (n=41) Boys (n=20) Girls (n=21) 

Age (years) 5.4 (4.3,6.0) 5.3 (4.3,6.0) 5.5 (4.7,6.0) 

Weight (kg) 21.8 (14.7.31.0) 21.1 (18.3,31.0) 21.9 (14.7,27.3) 

Height (m) 1.13 (1.01,1.21) 1.13 (1.07,1.21) 1.13 (1.01,1.20) 

BMI (Kg-m) 17.1 (14.5,22.9) 17.0 (15.3,22.9) 17.1 (14.0,19.8) 

BMI SDS* 1.0 (-0.7,3.6) 1.1 (-0.2,3.6) 1.0 (-0.7,2.3) 

* BMI expressed as a standard deviation score (SDS) relative to the UK 1990 reference data as an 

index of under/overweight (18) 
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Table 2. Physical Activity Characteristics for Irish Rural Children (median and 

range) 

Variable Group (n=41) Boys (n=20) Girls (n=21) 

Total Physical Activity (cpm) 726 (395,1287) 834 (490,1287) 628 (395,823) 

Total Hours Monitored (hours) 76 (42,84) 75 (42,84) 77 (58,84) 

% Time Spent Sedentary 78 (53,89) 74 (53,87) 82 (74,89) 

% Time Spent in Light Activity 19 (10,40) 20 (12,40) 16 (10,24) 

% Time Spent in MVPA* 3(1,8) 4(1,8) 2(1,6) 

* MVPA Moderate to Vigorous Physical Activity 
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