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Summary

Background: Various child growth criteria exist for monitoring overweight and

obesity prevalence in young children.

Objectives: To estimate early overweight and obesity prevalence in Ireland and com-

pare the differences in prevalence across ages, growth criteria and sexes.

Methods: Longitudinal body mass index data from the nationally representative

Growing Up in Ireland infant cohort (n = 11 134) were categorized (‘under-/normal

weight’, ‘risk of overweight’, ‘overweight’, ‘obesity’) using the sex- and age-specific

International Obesity Task Force growth reference, World Health Organization

growth standard and World Health Organization growth reference criteria. Differ-

ences in prevalences between criteria and sexes, and changes in each weight cate-

gory and criterion across ages (9 months, 3 years, 5 years), were investigated.

Results: Across criteria, 11%–40% of children had overweight or obesity at 9 months,

14%–46% at 3 years and 8%–32% at 5 years of age. Prevalence estimates were high-

est using the World Health Organization growth reference, followed by International

Obesity Task Force estimates. Within each criterion, prevalence decreased signifi-

cantly over time (p < 0.05). However, when combining both World Health Organiza-

tion criteria, as recommended for population studies, prevalence increased, due to

differences in definitions between them. Significantly more boys than girls had over-

weight/obesity using either World Health Organization criterion, which was reversed

using the International Obesity Task Force growth reference.

Conclusions: To increase transparency and comparability, studies of childhood obe-

sity need to consider differences in prevalence estimates across growth criteria.

Effective prevention, intervention and policy-making are needed to control Ireland's

high overweight and obesity prevalence.
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1 | INTRODUCTION

Obesity is affecting the health of children and adults across countries

worldwide, and prevalence has increased over past decades.1,2 Fur-

thermore, in young children from birth to the age of 5 years, over-

weight and obesity (OWOB) was found to have increased globally,

from 4.2% in 1990 to 6.7% in 2010, and more young children were at

risk of overweight.1 A more recent study estimates increases from

4.8% in 1990 to 5.9% in 2018.3 These prevalence estimates are based

on the World Health Organization (WHO) growth standard (WHO-S)

definition of OWOB.1,3 Estimates were higher in a different study

using the International Obesity Task Force (IOTF) growth reference

(IOTF-R) definition,3,4 based on which one in six young children had

OWOB in 2015.4 Additionally, heterogeneity can be seen across

countries and regions.3 While young children appear understudied

and data often out of date,1,3,5 the rising prevalence seen in older chil-

dren supports the notion that early OWOB is highly prevalent also.6

In Ireland, studies show that the mean body mass index (BMI) of

children has been increasing since 19487,8 with inconsistent trends

reported since the millennium.9–12 In 1990, 10% of 8- to 12-year-old

children were classified with overweight and 2% with obesity (IOTF-

R),8 which increased to 17%–21% for overweight and 7%–9% for

obesity (IOTF-R) among 4- to 13-year-olds in 2002–2012.9 However,

various Irish studies indicate that a plateau has been reached or the

prevalence of childhood OWOB in this age group possibly

decreased.9–12

Less is known in Ireland about the OWOB prevalence from birth

until 4 years, which has only been studied based on a small sample

(n = 371) from a cross-sectional survey,13 in the sub-sample of a

regional prospective cohort study (n = 1189)14 and in the infant

cohort of the national Growing Up in Ireland (GUI) study

(n = 11 134),15,16 all conducted between 2008 and 2013. The GUI

study in particular appears useful to fill this knowledge gap as it holds

a large number of standardized, longitudinal data and is representative

of young children in Ireland. However, prevalence estimates from

GUI, like from the other studies, are inconsistent, where one study

shows an increase from 20% of OWOB prevalence in 9-months-old

children to 43% in 3-year-olds using clinical WHO-S criteria,15 and

another study shows a decrease from 24% to 20% from 3 to 5 years

of age, using the same data classified with IOTF-R.16 Notably, obesity

estimates in particular vary significantly, depending on the OWOB

definition in use,13–16 causing difficulties to assess and compare prev-

alence estimates across these studies, age groups and over time.

While the majority of international population-level studies assess

child weight status using BMI,17,18 the potential for cross-country

comparisons and changes over time, sex and ages is not fully

exploited, particularly in young children, where classifications of

weight status and tendencies by sex can vary widely depending on

which BMI-based child growth criterion is used.5,6,17,19,20

The most commonly applied international child growth criteria

include the IOTF-R,17,21 the WHO-S17,22–24 and the WHO growth

reference (WHO-R).25 These three criteria were derived from large

cohorts of children sampled from different reference populations in

the United States (WHO-R) or across multiple countries and conti-

nents (WHO-S and IOTF-R).17 The sex- and age-specific IOTF-R was

the most widely used criterion for many years, due to its high method-

ological quality and a lack of robust international alternatives.17,21

However, as more recent and partially longitudinal reference data

were collected, several criteria are used now. For international com-

parison, the two WHO criteria are popular choices due to their high

methodological rigour,17 correlation with cardio-metabolic health

risks26,27 and the bigger age span they jointly provide data for, in com-

parison to the IOTF-R.17 To increase comparability across studies, the

use of IOTF alongside WHO criteria is recommended.28

Therefore, the aim of this study was twofold, to investigate the

prevalence of early childhood obesity in Ireland, and to compare esti-

mates and trends using several growth criteria. Accordingly, this

study assessed the prevalence of OWOB at the ages of 9 months,

3 years and 5 years in the GUI infant cohort using the IOTF-R,

WHO-S and WHO-R criteria. Specifically, differences in prevalence

estimates across ages, growth criteria and sexes were studied

longitudinally.

2 | METHODS

2.1 | Study design

Secondary analysis of the infant cohort data from the prospective GUI

National Longitudinal Study of Children was conducted. A probability

sample of children born between 1st December 2007 and 30th June

2008 were sampled from the Irish Child Benefit Register and studied

following a fixed panel design. A systematic selection procedure, pre-

stratified by a number of variables and based on a random start and

constant sampling fraction was used.29 Longitudinal data were col-

lected from families when the children were 9 months old in 2008–

2009 (wave 1, n = 11 134), at 3 years in 2011 (wave 2, n = 9793,

response rate: 88%) and again at 5 years in 2013 (wave 3, n = 9001,

response rate: 91% [81% of the wave-1 sample]).30 Of those, 8712

families completed the interviews in all three waves (78%). Data were

weighted as the attrition was slightly higher in families with lower

educational levels, lower social classes and in single caregiver fami-

lies.31 However, differences between unweighted and weighted sam-

ple characteristics for each wave were small. Details have been

published elsewhere.31,32

In each wave, trained interviewers took standardized weight mea-

surements using the Class III SECA 835 portable electronic weight

scale (Seca),30–32 graduated by 20 g up to 20 kg and by 50 g thereaf-

ter.33 Interviewers measured length with the SECA 210 measuring

mat (Seca) when the infants were 9 months old30 and height with a

Leicester measuring stick at the following ages.31,32 Both were

recorded to the nearest millimetre.33 Additionally, gestational age at

birth (in weeks) was recorded from the primary caregiver of the child

(usually the mother) in wave 1.

The GUI Researcher Microdata File was retrieved from the

Department of Children and Youth Affairs.31,32
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2.2 | Analysis

2.2.1 | Data cleaning

Means and standard deviations (SDs) for continuous variables

(i.e., weight, length/height, BMI and gestational age at birth) and fre-

quencies and proportions for sex at each wave were reported. Missing

values were investigated for patterns of non-reporting. Continuous

variables were tested for outliers using boxplots, and for normality

and collinearity by plotting the data using histograms, assessing means

and medians, and using correlation coefficients.

For each child growth criterion, children's BMI-for-age, weight-

for-age and length/height-for-age were transformed into z-scores

(i.e., SD) specific to sex and gestational age at birth using the zanthro

add-on to Stata statistical software.34,35 Following WHO guidelines,

observations were considered unrealistic and thus removed, if these

were outside the sex- and age-specific range of �5SD to 5SD of

WHO criteria for the respective anthropometric measurement24,36

(Appendix 1).

Furthermore, changes in weight and changes in length/height

within the same child over time were investigated. With approxi-

mately 2 years between measurements, weight and length/height

were expected to increase from one wave to the next. Where

decreases or only marginal increases were seen between waves 1 and

2, 2 and 3 or 1 and 3, all weight or length/height and BMI data for

both concerned waves were assumed to have high potential for

reporting errors and hence were removed. ‘Marginal increases’ were

defined based on outlier analysis and skewness (Appendix 1).

2.2.2 | Use of child growth criteria

At each age, BMI was grouped into sex- and age-specific weight cate-

gories for the WHO-S, WHO-R and IOTF-R individually. The WHO-S

provides reference values to classify BMI from ages zero to

60 months (categories ‘under- and normal weight’, ‘risk of over-

weight’, ‘overweight’ and ‘obesity’), the WHO-R from 60 months to

19 years (categories ‘under- and normal weight’, ‘overweight’ and

‘obesity’) and the IOTF-R from 24 months to 18 years (categories

‘under- and normal weight’, ‘overweight’ and ‘obesity’).17 Accord-

ingly, the IOTF-R was used at the ages of 3 and 5 years, only. Severe

obesity, which is sometimes studied as the highest BMI category (see

Table 1), was not investigated separately from moderate obesity due

to very low counts (<2%).

For population monitoring, both WHO criteria define weight sta-

tus based on SD from sex- and age-specific median BMI observed in

their respective reference populations; however SD interpretations

differ, as shown in Table 1.

While the WHO enabled the continuity and thus the comparabil-

ity of BMI percentiles (used for clinical monitoring) across both WHO

criteria by smoothing the WHO-R dataset,20,25,26 the WHO-S and

WHO-R use different SD thresholds to define the BMI status.

Namely, children with an age- and sex-specific BMI > 1SD above the

reference median are defined as ‘at risk of overweight’, BMI > 2SD

with ‘overweight’ and BMI > 3SD with ‘obesity’ according to the

WHO-S. The same thresholds correspond to ‘overweight’ (>1SD),

‘obesity’ (>2SD) and ‘severe obesity’ (>3SD) in the WHO-R. For both

the WHO-S and WHO-R, BMI < 1SD defines ‘under- and normal

weight’. In practice, this means that a child classified with overweight

at the age of 59 months, based on the WHO-S, would likely be classi-

fied with obesity 1 month later when the WHO-R is applied. To track

changes in BMI deviations from the median between the ages in a

coherent manner, findings are presented for all ages using the

WHO-S classification, and additionally at 5 years using the WHO-R

classification. For comparison with other studies, interpretations of

BMI thresholds are provided using both the WHO-S and WHO-R

classifications across the ages.

Unlike the WHO criteria, the IOTF constructed sex-specific cen-

tile curves that pass through adult BMI thresholds for overweight

(BMI = 25 kg/m2) and obesity (BMI = 30 kg/m2) at age 18 years.17

2.2.3 | Analysis of prevalence

Crude prevalence of under- and normal weight (combined), risk of over-

weight and OWOB in the GUI infant population were identified by

investigating proportions of these weight categories among children at

9 months, 3 years and 5 years, separately. Differences in proportions

were assessed between various criteria at 3 and 5 years of age, overall

and for boys and girls. Also, changes in each weight category and crite-

rion over time were investigated. While referring to ‘trends’ over time

in this manuscript, we did not apply trend analysis. Bonferroni adjust-

ment for multiple comparisons was used to lower the risk of type I

errors. Differences in proportions, 95% confidence intervals and test

statistics are reported. p-Values <0.05 were deemed significant.

Statistical analysis was conducted using Stata version 13.37 The

Strengthening the Reporting of Observational Studies guidelines were

used for reporting.38

TABLE 1 Thresholds of the World Health Organization (WHO)
child growth criteria

Thresholds

WHO growth

standard
(0–60 months)

WHO growth

reference
(5–19 years)

For clinical assessment

85th percentile (1.04 SD) Overweight Overweight

95th percentile (1.65 SD) Obesity Obesity

For epidemiological studies

1 SD (84.1th percentile) Risk of overweight Overweight

2 SD (97.7th percentile) Overweight Obesity

3 SD (99.9th percentile) Obesity Severe obesity

Note: Thresholds include the original percentile and standard deviation

(SD) thresholds from growth criteria definitions, with mathematical

equivalents in parentheses. Information from De Onis et al., 2007,

Dinsdale et al., 2011 and Wright et al., 2010.
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3 | RESULTS

3.1 | Descriptive statistics

After the exclusion of missing values, outliers and invalid values,

10 810 children (49.0% girls) had a valid BMI reported at 9 months,

9422 (49.5% girls) at 3 years and 8781 (49.4% girls) at 5 years of age.

Of those, 8119 children had valid BMI measurements reported for all

waves. Overall, relatively few observations were excluded from the

dataset and little or no changes in mean BMI at each wave were seen

before and after cleaning (see Appendix 1 for details). After data

cleaning, 2% of weight and length/height records, 3% of BMI and

<1% of gestational age at birth were missing, reducing the sample

from 29 928 to 29 013 BMI observations. At all ages, weight, length/

height and BMI were distributed normally. Measurements correlated

over time (0.41 ≤ r ≤ 0.85), with the highest correlation in BMI seen

between 3 and 5 years of age (r = 0.67). Consistent BMI ranges of

between 11 and 27 kg/m2 across the ages and sexes were seen. Mean

BMI was 18.2 kg/m2 (SD = 1.7) at 9 months, 16.8 kg/m2 (SD = 1.6) at

3 years and 16.3 kg/m2 (SD = 1.6) at 5 years. Compared against the

WHO's sex- and age-specific SD reference scales, these BMI values

correspond to a mean WHO-SD score of 0.74 (SD = 1.09) at

9 months, 0.90 (SD = 1.05) at 3 years and 0.56 (SD = 1.00) at 5 years

of age. Details are provided in Appendix 2.

3.2 | Differences across child growth criteria and
over time

Tables 2 and 3 present the prevalence of under- and normal weight,

risk of overweight and OWOB for all age groups. At the age of

9 months, based on WHO-S, the prevalence of overweight was 9.4%

and prevalence of obesity was 2%, which increased significantly to

almost 11% with overweight and 2.7% with obesity at 3 years of age.

From 3 to 5 years, prevalences of OWOB decreased significantly to

5.8% and 1.9%, respectively, using the WHO-S classification. How-

ever, using WHO-R, the prevalence increased significantly to 23.8%

for overweight and 7.7% for obesity at 5 years of age (Table 2). The

large difference is as a result of children classified ‘at risk of over-

weight’ under the WHO-S criteria, while being considered with over-

weight when using the WHO-R. Accordingly, if the WHO-R was to be

used consistently across the ages, 40% of 9-month-olds and 46% of

3-year-olds would be estimated to have OWOB.

Using the IOTF-R, the prevalence of overweight decreased signif-

icantly from 18.3% at 3 years to 15.1% at 5 years (p = 0.01), whereas

obesity remained at 5% across both ages (Table 2).

As different growth criteria retrieved different estimates of prev-

alence at the ages of 3 and 5 years, differences across criteria were

compared. At 3 and 5 years, prevalences of OWOB were significantly

lower using the WHO-S compared to the IOTF-R (Table 3). Further-

more, at 5 years, prevalences of OWOB were higher when the

WHO-R was used, than when the WHO-S or IOTF-R was applied.

The WHO-S and the WHO-R led to identical estimates of under- and

normal weight prevalence, but significantly higher prevalences were

found using the IOTF-R both at 3 and 5 years (Table 3).

3.3 | Sex differences

Table 4 and Figures A1–A3 in Appendix 3 show the differences in

prevalences between boys and girls. Based on both the WHO-S or

WHO-R, significantly more girls than boys had under- or normal

weight (i.e., BMI < 1SD) when they were 3 (boys: 51.4%; girls: 57.5%)

or 5 years old (boys: 65.6%; girls: 71.6%), whereas significantly more

5-year-old boys had under- or normal weight if the IOTF-R was used

(boys: 81.5%; girls: 78.5%). Prevalences of OWOB were higher among

boys compared to girls using both WHO criteria. Specifically, at the

ages of 9 months and 3 years, the differences in overweight preva-

lence were significant (WHO-S). At 5 years, differences in overweight

were significant using the WHO-R, only, while in obesity they were

significant irrespective of the WHO criterion used. Also, prevalence of

risk of overweight was higher in boys using the WHO-S classification

when the children were 5 years old. Using the IOTF-R, at 3 years of

age, the same sex tendency was seen only for overweight although

this was not significant. At the age of 5 years, this tendency was

reversed and significantly more girls had overweight (IOTF-R).

4 | DISCUSSION

4.1 | Prevalence across child growth criteria and
over time

The prevalence of OWOB in young children in Ireland appears high

compared to many European countries,5,39–41 with a peak prevalence

of up to 46% (WHO-R classification) observed at the age of 3 years.

Obesity levels were similar to the global average in 2- to 4-year-olds

in 2011–2013; however, overweight was much above the global prev-

alence of about 10% (IOTF-R).4

Large discrepancies were found between prevalence estimates of

OWOB depending on which growth criterion was used. Estimates of

both OWOB were highest when the WHO-R classification was

applied, followed by the IOTF-R estimates and lowest using the

WHO-S, which has also been observed in other studies.19 Specifically,

9% of 9-month-old children were classified with overweight using the

WHO-S, compared to 29% using the WHO-R classification. This chan-

ged to a range from 11% (WHO-S) to 32% (WHO-R) in 3-year-olds

and from 6% (WHO-S) to 24% (WHO-R) in 5-year-olds. The corre-

sponding IOTF-R estimates were somewhat in the middle, with 18%

at 3 years and 15% at 5 years of age. Additionally, 2% of 9-month-old

children were classified with obesity using the WHO-S and 9% using

the WHO-R classification. Obesity ranged from 3% (WHO-S) to 11%

(WHO-R) at 3 years and 2% (WHO-S) to 6% (WHO-R) at 5 years, with

IOTF-R estimates equating to 5% at both ages. Differences in esti-

mates of overweight and of obesity between criteria remained stable

over time.
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Accounting for differences between various growth criteria, these

estimates are comparable to the 26% in OWOB prevalence (IOTF-R)

identified among 3-year-old children in the smaller Irish National Pre-

school Nutrition Survey conducted around the time of GUI.13 How-

ever, OWOB prevalences were below those identified in an urban,

regional (non-representative) sample of 2-year-old children14 and

above those modelled in Irish 2- to 4-year-old children.4 Similar gaps

between growth criteria were found in other countries, where more

agreement between WHO and IOTF criteria started to be seen in

mid-childhood.19,20

In the GUI infant cohort, trends in prevalence depended on the

growth criterion used for interpretation. Specifically, between the

ages of 3 and 5 years, prevalence decreased if either the WHO-S or

WHO-R classification were used consistently at both ages, a trend

that was also observed when BMI percentiles from the same cohort

were compared.42 However, prevalence increased dramatically if the

WHO-S was used at 3 years and the WHO-R at 4 years, which are

the recommended criteria at these respective ages. In line with other

studies,19,43 trends appeared more stable using the IOTF-R than

either WHO criterion. Using the IOTF-R, only a decline in overweight,

but not obesity, was seen.

Unfortunately, no older or newer data from young Irish children

are available to indicate whether this trend constitutes a time trend

in OWOB prevalence or an age-typical pattern. Contemporaneous

findings from the National Preschool Nutrition Survey indicate a sim-

ilar age pattern.13 In other countries, peak OWOB prevalence

occurred at an earlier or later age within the early childhood

years,5,20,44 suggesting that variability across the ages is normal but

not following a clear pattern. Overall, the plasticity of children's BMI

appears highest in the youngest ages suggesting that prevention and

intervention strategies should target children in their early childhood

and prenatally.45,46

Findings from older children in Ireland indicate that OWOB may

in fact be decreasing, supporting the notion of a time trend seen in

GUI. However these studies are in disagreement whether this decline

stems from a reduction in overweight47 or obesity.9 Previously, an

increase in early OWOB had been projected in Ireland until 2030.4

Despite decreases in OWOB prevalence in this study, mean BMI

still corresponded to the sex- and age-specific 75th BMI percentile on

WHO growth charts48 when children were 5 years old, which is higher

than what would be expected in a healthy population of 0- to 5-year-

old children. Future follow-up of the GUI infant cohort population and

more recent data from young children are warranted to confirm a

potential decline in childhood OWOB and, if applicable, examine the

causes. While sampling of a new infant cohort appears worthwhile,

other research stressed the usefulness of anthropometric data from

periodic clinical growth monitoring to investigate childhood OWOB.49

4.2 | Sex difference

Differences in OWOB prevalences were seen between boys and girls

at all ages. Notably, depending on which criterion was used, sexT
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tendencies of obesity were reversed at 3 and 5 years of age, as were

overweight tendencies at 5 years. The WHO-S consistently identified

more boys than girls with overweight and with obesity at all ages (not

statistically significant in the obesity category among 9-month- and

3-year-olds). Sex tendencies were comparable using the WHO-R;

however the IOTF-R found no sex tendency at 3 years and identified

significantly more girls with overweight at 5 years.

Surveillance data from 6- to 7-year-old children in Ireland show

similar sex tendencies; however the sex gap was much bigger than in

the GUI infant cohort.10 Longitudinal data from eight European coun-

tries also found higher OWOB prevalences among 2- to 7-year-old

boys than girls using WHO criteria, and higher prevalences among

girls using the IOTF-R.19 Only in Greece, which was the only

European country identified to have a higher early OWOB prevalence

than Ireland, different sex tendencies were seen.44 These findings

highlight the importance for studies to report their choice of growth

criteria alongside sex-specific prevalence, and to interpret observed

tendencies in light of this.

Overall, the variation seen in OWOB estimates confirms that

careful consideration and transparent reporting is required regarding

the choice of growth criteria and cutoff values. Prevalence trends and

tendencies can easily be misinterpreted as different clinical and sur-

veillance cutoff values for growth criteria tend to be used

interchangeably,20,26 and terminologies to describe BMI categories

are frequently confused.19,44 To increase the transparency and com-

parability of studies, the European Childhood Obesity Group suggests

to adopt a common terminology across existing growth criteria, such

as a distinction between ‘grade 1 overweight’ and ‘grade 2 over-

weight’ or ‘obesity’.50

Generally, the WHO-R classification (defining OWOB as

BMI > 1SD) appears most useful to study population-level data of

young children, considering the emerging evidence on its clinical rele-

vance26,27 and to enable continuity from birth into adolescence. The

IOTF-R and WHO-S likely underestimate the real scope of OWOB

prevalence.51 However, it is difficult to determine exact clinical rele-

vance without measuring body fat (e.g., using dual-energy x-ray absorp-

tiometry) or early markers for associated diseases.52 A comparison of

the sensitivity and specificity of existing growth criteria to predict these

outcomes could improve the effectiveness of BMI as an inexpensive

and simple tool to assess adiposity levels in young children.

4.2.1 | Implications for policy

This study showed that prevention efforts are required before chil-

dren start attending school, whereas most healthy weight promotion

is delivered in the school setting targeting older children.3,53 Accord-

ingly, Irish health services increasingly seek to raise awareness and

manage early OWOB as part of routine primary care, such as through

increased health professional training, integration with community

services54 and growth monitoring during vaccination appointments.55

Furthermore, antenatal services and maternal wards are effective

contact points for interventions initiated during pregnancy that

stretch into childhood.56 However, across Ireland, a split in public and

private health service provision has led to varying degrees of availabil-

ity and quality of health care.57 Policies therefore must ensure that

interventions do not contribute to growing health inequalities.

To encourage Ireland in the pursuit of inclusive weight-related

policies, more efforts may be required to routinely collect and analyse

weight-related data (e.g., through healthcare providers), translate

health research into policies and integrate obesity prevention across

sectors. This may be reached through (economic) evaluations of

interventions,58 for example using microsimulation models.59,60 The

recent cost-of-illness study on childhood obesity in Ireland can help

guide evaluations.60

4.3 | Strengths

The longitudinal GUI data offered a unique opportunity to study early

OWOB prevalences in Ireland from 2008 to 2013, major strengths

being the cohort's representative nature, age range and sample size.

With 11 000 infants sampled through the Irish Child Benefit Register,

the initial sample equated to almost one seventh of all births in Ireland

in 200733 and was representative of the population of 3-year-olds

captured in the 2011 Census of Population.31 Reliability was

increased by means of the random sampling technique. Attrition in

the cohort was low (19%) and little information was missing (3%).

Self-reported weight and length/height data typically involve a

high risk of measurement errors and social desirability bias, but are

often used in studies as their collection is easy, inexpensive and

fast.6,61 However, as measurements in this study were standardized,

no such limitations apply.

Various international child growth criteria for population-level

monitoring were used to analyse OWOB prevalence, trends and sex

differences, enabling the comparison with findings from other coun-

tries, across ages and over time.

4.4 | Limitations

A few limitations to this study exist. Despite its usefulness to investi-

gate weight status, including in infants,62 BMI does not provide as

accurate estimates of individual body composition or fat mass as more

sophisticated tools.63 Furthermore, for any growth criterion, at best

limited evidence exists that links BMI cutoff values to cardio-

metabolic risk factors or health outcomes. Nevertheless, other means

to assess the weight status of young children are either subject to the

same limitations18,51 or not applicable to population-level data.64

We acknowledge a significant amount of time elapsed between

data collection and publication, partly due to a delay in accessing the

data, cleaning and checking the data, and this study was part of a

larger project that constituted a broader investigation of this dataset.

Lastly, response bias was seen between waves that were

addressed by over-sampling population groups expected to refuse

participation, and through weighting factors.
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5 | CONCLUSION

As up to 46% of 3-year-olds in the nationally representative GUI infant

cohort had overweight or obesity, effective prevention, intervention

and policy-making are needed before children reach school age, in

order to lower the prevalence of childhood OWOB and its conse-

quences for population health in Ireland over time. The OWOB preva-

lence decreased over the study period; however, it is unclear whether

this constitutes an age-typical pattern or an actual decrease in popula-

tion prevalence over time. Future studies should investigate the possi-

bility of declining prevalence of OWOB. The cumulative evidence of

this and other studies from Ireland indicates that there is a possibility to

halt, and possibly reverse, the increasing trend of childhood OWOB in

the youngest children if targeted appropriately. Lastly, in this study, in

relation to observed prevalence estimates, trends and sex differences

varied, depending on the child growth criterion in use. Careful reporting

and investigation of accuracy of these criteria is needed.
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