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Introduction

Abstract

Background Childhood obesity is rapidly increasing worldwide. In Ireland, the number of
overweight children has trebled over the last decade. The study aimed to provide an assessment of
the prevalence of obesity of 6-year-old children in one region of Ireland.

Methods
weight as part of the annual ‘senior infants’ school health check for 5453 6-year-old children in 189

Following training, School Public Health Nurses included the measurement of height and

schools between 2004 and 2007. Body mass index (BMI) was calculated using the International
Obesity Taskforce cut-off points using ImsGrowth (a Microsoft Excel add-in), which uses a child’s
exact age. Kendall’s Tau b was used to determine the reliability of measurements. Prevalence trends
were tested using multinomial logistic regression. Pearson’s chi-squared test was utilized to assess
the statistical significance of differences in BMI by gender, school year, and to compare with similar
other Irish studies.

Results  Out of the 5453 children measured, 3493 were aged 6 years old. A further 11 were
excluded because of incomplete data. Data were analysed for 3482 6-year-old children. Overall, 27%
of 6-year-olds were classified as either overweight or obese. A significantly greater proportion of
girls are overweight or obese compared with boys (31% compared with 23%). Gender differences
have remained relatively stable from 2004-2007. Overall, there have been no significant changes in
the level of obesity from 2004-2007. In addition, when comparing with other Irish studies that
collected data for 2001/2, there are no significant differences in obesity levels.

Conclusions There is a clear need to urgently prioritize the effective management of obesity.
Resourses should now be targeted towards ensuring government policies in Ireland and elsewhere

are implemented.

Force 2005). The current rate of childhood obesity across Europe
is 10 times greater than that experienced in the 1970s (Branca

Childhood obesity is rapidly increasing worldwide (Lobstein
et al. 2004) and is linked to a more sedentary lifestyle, reduced
physical activity and an increase in the consumption of high
energy foods (Doak et al. 2006). It is estimated that one in five
children in Europe is overweight, with the number of overweight
children rising by 400 000 every year (International Obesity Task
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et al. 2007). In Ireland, data from a number of studies suggest
that the number of overweight children has trebled over the last
decade with the number increasing by 10 000 annually (National
Taskforce on Obesity 2005, p. 6).

Childhood obesity is associated with a wide range of medical
complications (e.g. orthopaedic complications, metabolic
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disturbances, type II diabetes) and psychosocial complications
(e.g. low self esteem, underachievement in school, depression,
discrimination) (Dietz 1998; Doak et al. 2006). Over 60% of
children who are overweight by puberty will be overweight in
early adulthood (Deshmukh-Taskar et al. 2006). This puts them
at risk of experiencing the long-term consequences of adult
obesity such as cardiovascular disease and type II diabetes
(Doak et al. 2006).

Prevention has been recognized as the only feasible option
to address childhood obesity (Lobstein et al. 2004). To ensure
policy makers adopt effective preventative measures, it is
essential that accurate data are collected to assess the magni-
tude of the problem and monitor trends over time. Currently
however, only 23 countries across the World Health Organisa-
tion (WHO) European Region use height and weight mea-
surements to monitor obesity levels in children at a national
level (Branca et al. 2007). In Ireland, the development of a
national surveillance programme (Denyer et al. 1999, p. 51)
and national database of growth measurements has been rec-
ommended (National Taskforce on Obesity 2005, p. 91) but as
yet no system for routinely collecting these data has been
established. Owing to the absence of a national surveillance
programme, the study aimed to provide an assessment of the
prevalence of obesity of 6-year-old children in one region of
Ireland.

Method

A standard school health check is undertaken in the Republic
of Ireland for all children attending senior infant classes. For
the study period, the height and weight measurements for
each child were added to this health check. Other classes were
not included as these were outside the range of the normal
school health programme. All 189 primary schools in County
Mayo, Ireland were included in the study. For each school year
of the study, all children in senior infant classes that were
scheduled for a school health check (February 2005 to June
2008) were included. In 2005, 115 schools had already received
a school health check prior to the commencement of the
study. As such, the number of schools included in the study
for the 2004/5 school year was 74. Consent for children to
undertake the routine school health check was received from
the parents/guardians of all children included in the study.
The height and weight of each child was then measured by a
school Public Health Nurse, as part of the health check. To
ensure standardized measurement techniques, all five school
Public Health Nurses who undertook the measurements
received training and adhered to practice guidelines developed
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by the study team (Glacken & Evans 2006). The school Public
Health Nurses also used standardized equipment (calibrated
Tanita solar portable scales and a free standing Leicester por-
table height metre). Height was measured to the nearest
0.1 cm and weight was measured to the nearest 0.1 kg. In
addition, intra-observer variability was measured by repeating
every 10th measurement.

The height and weight measurements for each child were
entered into a database, along with their name, date of birth,
gender and date of examination. Following verification of the
data, names were removed from the database and analysis was
undertaken anonymously to maintain confidentiality. The
process adopted to maintain confidentiality received approval
from the National Data Protection Agency.

From the measurements, each child’s body mass index (BMI)
was calculated using the standard formula and the cut-off
points using the LMS method (Cole et al. 2007) with Ims-
Growth (a Microsoft Excel add-in) that has been developed by
Tim Cole (University College London). This calculates a BMI
category using the International Obesity Task Force (IOTF)
cut-off points for each child based on their exact age. This
protocol has been recommended by the WHO EU Growth Sur-
veillance Initiative. Only 6-year-olds were included in the
current analysis, to control for age variations in the data, and to
facilitate comparisons with other studies. Age six was defined as
all children aged 6.0-6.9 years, as recommended by Cole and
colleagues (2000).

Microsoft Excel and SPSS V15 (SPSS Ireland Ltd, Dublin,
Ireland) were utilized to analyse the data. Kendall’s Tau b was
used to determine intra-observer agreement. Prevalence trends
were tested using multinomial logistic regression with normal
weight defined as the reference category, and school year,
urban or rural schools, and gender as the predictors. Pearson’s
chi-squared test was utilized to assess the statistical signifi-
cance of differences in BMI by gender and urban or rural
schools. In addition, Pearson’s chi-squared test was under-
taken to determine the significance of any differences in BMI
between the current study and similar other Irish studies that
calculated BMI for 6-year-old children (McMaster et al. 2005,
Whelton etal. 2007a,b). These studies used comparable
research methodologies although did differ in terms of the
IOTF cut-off points that were used. The current study used
age groups of 1 year width and IOTF cut-off point based on
exact age. McMaster and colleagues (2005) used age bands of
6 months and IOTF cut-off points for 6-month bands.
Whelton and colleagues (2007a,b) used IOTF cut-off points
for 6-month bands applied to the mean age of children in the
age year.
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Results

Background profile

A total of 5453 out of 5469 (99.7%) children were measured.
Sixteen children were excluded from the study owing to non-
attendance (n = 5), not being able to stand independently (n =
5) and parents not consenting to the examination (n = 6). Of the
children that were measured, 3493 were aged 6 years old at the
time of measurement. A further 11 children were excluded from
the analysis owing to incomplete data. Data were analysed for
3482 6-year-old children between 2004 and 2007. Over three-
quarters of children (78%) attended rural schools with 22%
attending urban schools. Table 1 gives a profile of children by
year and gender. Overall, 52% were male and 48% were female.

Table 1. Profile of children by year and gender

Male Female Total
School year No. % No. % No. %
2004 298 523 267 47.3 565 16.2
2005 499 51.7 466 48.3 965 27.7
2006 509 52.7 456 47.3 965 27.7
2007 497 50.4 490 49.6 987 283
Total 1803 51.8 1679 48.2 3482 100

80%

60%

Per cent

40%

20%

Normal

Figure 1. Body mass index 2004-2007 by
gender.
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Intra-observer agreement

The height of 209 children (6%) was rechecked. The intra-
observer agreement was statistically significant (Kendall’s Tau b
= 0.489, P = 0.000). Weight was rechecked for 233 children
(7%). The intra-observer agreement was also statistically sig-
nificant (Kendall’s Tau b = 0.460, P = 0.000).

Body mass index

Of the 3482 children that were measured, 19% were classified as
overweight and 8% as obese. Figure 1 shows that a larger pro-
portion of boys were classified as normal (77% compared with
70%), with a larger proportion of girls classified as overweight
(22% compared with 17%) or obese (9% compared with 6%).
These differences are statistically significant (y*=23.81, d.f. =2,
P =0.000).

Prevalence trends

Table 2 shows BMI by school year, gender, and urban or rural
schools. Although there are fluctuations in the proportion of
children that are overweight and obese by school year, multino-
mial logistic regression revealed that there was no significant
overall trend from 2004-2007 (P > 0.05). Similarly, there was no
significant trend in differences found between children attend-

M Boys
M Girls

Obese

Overw eight

Body mass index
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Table 2. Body mass index by school year, gender, and urban or rural
school

Table 3. Comparison of body mass index with other studies of 6-year-old
children

Normal Overweight Obese Normal Overweight Obese
School year No. % No. % No. % Gender No. % No. % No. %
Boys Current study (Mayo, Ireland, 2004-2007)*
2004 221 74.2 63 21.1 14 4.7
2005 391 78.4 78 15.6 30 6.0 B?)I/S 1385 76.8 303 16.8 115 6.4
2006 376 73.9 95 186 38 74 Girls 1167 69.5 367 21.9 145 8.6
2007 397 80.0 67 134 33 6.6 Total 2552 733 670 19.2 260 7.5
Total 1385 768 303 16.8 115 64 McMaster et al. (2005) (Leitrim/Cavan, Ireland, 2001/2)t

Girls
2004 186 69.7 58 21.7 23 8.6 Boys 87 75.0 17 14.7 12 103
2005 326 70.0 929 212 41 88 Girls 76 76.0 17 17.0 7 7.0
2006 316 69.0 100 21.8 40 8.7 Total 163 75.5 34 15.7 19 8.8
2007 339 68.6 110 223 4 83 Whelton et al. (2007a,b) (National Study of Ireland, 2002)+
Total 1167 69.5 367 219 145 8.6

Urban Boys 184 82.1 29 13.0 1 4.9
2004 53 76.8 12 17.4 4 5.8 Girls 108 71.1 33 21.7 11 7.2
2005 188 749 45 17.9 18 7.2 Total 292 77.7 62 16.5 22 5.9
2006 144 72.0 40 20.0 16 8.0
2007 185 73.7 a 175 >3 88 *Age groups of 1 year width and IOTF cut-off point based on exact age.

) ’ ' tAge bands of 6 months and IOTF cut-off points for 6-month age bands.
Total 570 739 141 18.3 60 7.8 R X X X

Rural $IOTF cut-off points for 6-month bands applied to the mean age of children in
2004 354 714 109 220 33 6.7 ItgiFa?: yleir' onal Obesity Tack F
2005 529 74.1 132 185 53 74 the International Lbesity lask Force.

2006 548 71.6 155 20.3 62 8.1
2007 551 749 133 18.1 52 7.1
Total 1982 73.1 529 19.5 200 74 . .

Total lected for the 2001/2 academic year), it can be seen that the
2004 407 72.0 121 214 37 6.5 overall proportion of 6-year-old children which are over-
2005 717 74.3 177 18.3 71 74 weight or obese is 2% higher in the current study (2% lower
2006 692 71.7 195 20.2 78 8.1

o T . .
2007 736 746 177 17.9 74 ;5 for boys and 7% higher for girls). These differences are not
Total 2252 733 670 19.2 260 75  statistically significant overall (y* = 0.387, d.f. = 1, P = 0.5338),

ing urban or rural schools (P> 0.05). Comparing boys and girls
it can be seen from Table 2 that for each year, a higher propor-
tion of girls are overweight or obese. The proportion of girls
overweight or obese was relatively stable from 2004-2007
whereas the level fluctuated for boys. Multinomial logistic
regression demonstrated that trends in BMI by gender were
statistically significant with females more likely to be overweight
(odds ratio = 0.694, CI = 0.585-0.823, P = 0.001) and obese
(odds ratio = 0.667, CI = 0.516-0.852, P = 0.002). For 2004—
2007 overall, a significantly higher proportion of girls were
overweight or obese (31% compared with 23%; (x* = 23.738,
d.f.=1, P=0.000).

Comparison with other Irish Studies

Table 3 compares the BMI results of the current study with
two other Irish studies, which collected data for 2001/2. Com-
pared with McMaster and colleagues (2005) (using data col-
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for boys (x> = 0.201, d.f. = 1, P = 0.0738), or for girls (}* =
1.891, d.f. = 1, P = 0.207). Compared with Whelton and col-
leagues (2007a,b) (using data collected in 2002), it can be seen
that the overall proportion of 6-year-old children who are
overweight or obese is 5% higher in the current study (5%
higher for boys and 2% higher for girls). These differences are
not statistically significant overall (}* = 0.387, df. =1, P =
0.5338), for boys (¥’ = 0.201, d.f. = 1, P = 0.0738), or for girls
(x* = 1.891, d.f. = 1, P = 0.207).

Discussion

The study aimed to provide an assessment of the prevalence of
overweight and obesity among 6-year-old Irish school children.
It involved measuring the BMI of 3482 6-year-old children in
189 schools between 2004 and 2007 in county Mayo, Ireland.
This represents the largest study undertaken of this age group in
Ireland and provides a meaningful insight into patterns of over-
weight and obesity for this age cohort. Using IOTF cut-off
points, 27% of 6-year-olds that were measured between 2004
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and 2007 were classified as either overweight or obese. This level
of prevalence (which is similar to that found in other European
countries; e.g. Albertini etal. 2007; Stamatakis et al. 2010)
represents a significant challenge to policy makers. If left
unchecked, young children are likely to become overweight and
obese in early adulthood, leading to an increased risk of long-
term health consequences (Doak et al. 2006).

The study has found that there have been no significant
changes in the level of obesity between 2004 and 2007. When
comparing the study findings with other Irish studies (McMas-
ter et al. 2005; Whelton et al. 2007a,b) that collected data for
2001/2, there are no significant differences in obesity levels. This
pattern is similar to that found by Ogden and colleagues (2008,
2010) in analysing trends in US children and adolescents (aged
2-19) between 1999 and 2006 (Ogden et al. 2008) and between
1999 and 2008 (Ogden et al. 2010). Sundblom and colleagues
(2008) in a study of 10-year-old children in Sweden between
1993 and 2003 did not find any significant overall changes in
levels of overweight or obesity. Kipping and colleagues (2008)
suggest that the prevalence of obesity in England and the US is
levelling off. However, they note that it is too early to know if the
peak in obesity levels has been reached. This would also be the
case for the current study, particularly as data for a relatively
short time period were collected (2004-2007).

A degree of caution is required when making comparisons
with other studies, as the application of IOTF cut-off points is
not uniform. Kramer and colleagues (2006) for example have
shown that using different age intervals for IOTF cut-off points
(i.e. using 12-month as opposed to 6-month age intervals)
introduces a small but systematic bias in prevalence estimates of
overweight and obesity. This highlights the need to standardize
the application of IOTF cut-off points in obesity research.
Future comparisons will be facilitated by the development of
the WHO European Childhood Surveillance Initiative (WHO
2010), which will provide a standardized system of data collec-
tion and analysis for children (aged 6-7.9 years) throughout the
European region. Ireland has made a commitment to this ini-
tiative and it is planned to have an annual or biannual national
survey programme in the future.

Although comparisons with other studies are difficult, the
results do reinforce the need for obesity policies to be developed
and implemented. In Ireland, a policy to tackle obesity was
launched in 2005 (National Taskforce on Obesity 2005). It con-
tains over 80 recommendations for action across key sectors
(high-level government, education, social and community,
health, food, commodities, production and supply, and the
physical environment). In addition, the Health Service Execu-
tive (2009) in Ireland has recently introduced a Framework for
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Action on Obesity. This is adopting a population health
approach, which is actively seeking to address the broader deter-
minants of obesity and health inequalities. Both these policy
developments will require further review as outcomes are
monitored.

The findings show that a significantly greater proportion of
girls are overweight or obese compared with boys (31% com-
pared with 23%). These differences have remained relatively
stable from 2004-2007. Whelton and colleagues (2007a,b) in a
national study for Ireland found a similar pattern (29% for girls
compared with 18% for boys). McMaster and colleagues (2005),
however, in a study of Leitrim/Cavan in Ireland did not find
significant gender differences. In a review of studies of gender
and childhood obesity, Wisniewski and Chernausek (2009) have
found that gender differences were common, both before and
during puberty. Hanafin and colleagues (2008) in a study of
Irish school children (aged 9-17 years) found that while 9-year-
old girls report similar activity levels, girls aged 10-17 report
being less physically active than boys. In a study of 11- to
15-year-old children across 41 countries, Haug and colleagues
(2009) found that overweight was negatively associated with
breakfast consumption and moderate to vigorous physical
activity. Wisniewski and Chernausek (2009) note that boys and
girls differ in terms of social, ethnic, genetic and environmental
factors. The cause and consequence of obesity is therefore dif-
ferent by gender and may also vary between different countries.
This suggests a need for individual countries to develop both
generic and gender-specific initiatives to tackle obesity.

Comparisons between urban and rural schools did not
reveal any significant differences in the proportion overweight
or obese (26.1% for urban schools compared with 26.9% for
rural schools). Similar results were found by Booth and col-
leagues (1999) in a study of children and adolescents in Aus-
tralia. This contrasts with Malik and Bakir (2007) who found
that children in rural areas of the United Arab Emirates had
lower levels of overweight and obesity. They suggest that rural
areas in the United Arab Emirates have more traditional eating
habits which are linked to the Bedouin lifestyle. The current
study did not collect data on lifestyle or eating habits. The
findings, however, do indicate that lifestyle behaviours may be
relatively uniform among the study population both in rural
and urban areas.

In terms of reliability, the rechecking of a sample of both
height and weight measurements found a significant level of
agreement. Standardized measurement techniques and equip-
ment, the use of practice guidelines and a training programme
were measures that were put in place to ensure that reliable
measurements were obtained. The study has shown that it is
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feasible to measure children’s height and weight accurately in
the school setting.

As the study focused on one geographical region, the results
may not be representative for Ireland overall, which does place
some limitations on the study. In addition, the data collection
period of 4 years meant that it was not possible to undertake a
detailed analysis of trend over time. It was only possible to
collect a limited amount of socio-demographic data for each
child which also limited the depth of analysis that could be
undertaken. This demonstrates the need to develop an ongoing
monitoring system to record children’s height and weight.
Despite these limitations, the large sample of 3482 children
ensures that a useful insight into childhood obesity can be
gained, which does have implications for the development of
policy and interventions in Ireland and elsewhere.

In conclusion, the study has shown that over one in four Irish
6-year-old school children were overweight or obese. There is an
urgent need to prioritize the effective management of obesity.
However, there remains some debate in terms of the best way
forward. Haslam and colleagues (2006) note that enough is
known about the causes of obesity and its effective treatment
and maintain that the barriers to successful management of
obesity are political and organizational. Lobstein and colleagues
(2004), by contrast, state that effective prevention techniques
have proved elusive. They suggest that policies and actions are
required at an individual, local and international level; and that
this will require multi-agency involvement. Obesity is a complex
issue and the best way forward may vary in different countries.
Having a policy to tackle obesity will be ineffective unless suf-
ficient resources are allocated to their implementation. Doing
nothing is not an option and the specific way forward for each
country can be determined once the resources are in place to
implement policy.

Key messages

+ Childhood obesity is increasing worldwide. It is essential
that accurate data are collected to assess the magnitude of
the problem and monitor trends over time.

+ Twenty-seven per cent of 6-year-olds in Ireland (county
Mayo) were classified as either overweight or obese (31%
girls and 23% boys).

+ There have been no significant changes in the level of
obesity between 2004 and 2007.

+ Childhood obesity prevalence in Ireland (county Mayo) is
too high and needs addressing.

© 2010 Blackwell Publishing Ltd, Child: care, health and development
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