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Abstract

Background The Irish childhood obesity epidemic, one of

the highest ranking internationally, represents a major

threat to public health. We sought to perform a retrospec-

tive observational study of a clinic based cohort of obese

Irish children.

Methods Clinical data relating to gender, age, height,

weight, body mass index and blood pressure were analysed,

from 206 children referred to a paediatric endocrine

referral centre over a 15-year period for assessment of

obesity.

Results Younger patients tended to have a higher stand-

ardised body mass index at initial presentation; 92% of

boys and 96% of girls referred were obese (age-related

BMI C 95th percentile). Boys (51%) and girls (49%) had

initial blood pressure measurements in the hypertensive

range. There was a correlation between the degree of

obesity and systolic blood pressure, particularly in boys.

Conclusions Obese Irish children present with significant

long-term health risks, including hypertension at baseline.

Keywords Children � Hypertension � Irish � Overweight �
Obesity

Introduction

Obesity has become a major public health problem in Irish

children. Recently, the National Survey of Children’s

Dental Health found that between 4 and 11% of children

aged between 4 and 16 years were obese [1]. These prev-

alence rates are amongst the highest in the world [2].

However, the clinical characteristics of obese Irish children

are not well defined. We have recently shown that the

degree of body fatness in this cohort correlates with insulin

sensitivity and markers of liver steatosis [3]. Previous

studies have suggested that obese children are at approxi-

mately a threefold higher risk for hypertension than non-

obese children [4]. Our objective was to determine retro-

spectively the prevalence of high blood pressure readings

within a cohort of Irish children who were referred to a

paediatric endocrine clinic for evaluation of obesity. We

sought to examine the relationship between the severity of

obesity and the degree of blood pressure elevation. A fur-

ther objective was to examine the relationship between the

age of first referral to the clinic and the severity of obesity

at initial presentation.

Methods

A retrospective analysis was conducted of clinical data

from children who had been referred to the endocrine

service of a paediatric tertiary referral centre in Dublin

between 1990 and 2004, for assessment of obesity. The age

at presentation, weight, height and blood pressure were

recorded. All measurements were performed by one of two

paediatric endocrine nurse specialists. Weight was mea-

sured using a Seca� scale, height with a Holtain�

stadiometer and blood pressure was measured from the
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right arm with a Critikon Dynamap� oscillometric device.

The departmental protocol was for three blood pressure

measurements to be taken and the lowest one recorded,

using an appropriate cuff size, after the child was sitting

comfortably for 5 min. Growth charts published in 2000

from the Centre for Disease Control (CDC) were used to

plot body mass index (BMI) against age in both sexes.

Statistical software available on the CDC website was used

to calculate percentile values and standard deviation scores

(SDS) for BMI [5].

Standard deviation scores and percentile values for sys-

tolic and diastolic blood pressure (SBP and DBP) were

derived from formulae published in the most recent report

from the National High Blood Pressure Education Program

Working Group [6]. Diagnostic thresholds defining elevated

blood pressure were also obtained from this report.

Descriptive statistics are presented as percentages and mean

(with standard deviations). The relationship between age and

BMI SDS was assessed using Spearman’s rank correlation.

BMI SDS and SBP SDS were compared using Pearson’s

correlation. Differences were considered statistically sig-

nificant with P values \ 0.05. The JMP� statistical package

(SAS Institute, Version 5.1) was used in all statistical

calculations.

This study was approved by the Ethics Committees of St

James’s Hospital, Tallaght Hospital and Our Lady’s Hos-

pital for Sick Children, Crumlin.

Results

Two hundred and six children (97 males and 109 females)

between the ages of 2 and 18 years were referred to the

paediatric endocrine service for evaluation of obesity

between 1990 and 2004. The mean age of referral was

9.7 ± 3.7 years. Ninety-three percent of all patients referred

(96% of girls and 92% of boys) were obese with a

BMI C 95th percentile for age and sex (or BMI SDS C

1.645). The remaining patients were classified as overweight

(BMI C 85th percentile for age and sex or SDS C 1.04).

The mean BMI at referral was 29.2 ± 7.2 kg/m2 and the

mean BMI SDS was 2.49 ± 0.71. Younger patients had

significantly worse obesity at referral, with higher BMI SDS.

Spearman’s correlation for age and BMI SDS was -0.51

in boys, -0.64 in girls and -0.59 in both groups combined

(all P \ 0.0001) as shown in Fig. 1.

Blood pressure measurements were performed on 177

subjects at presentation (88 boys and 89 girls). Of these

51% of girls and 49% of boys had SBP readings in the

hypertensive range (C95th percentile for age, sex and

height, or SDS C 1.645). A further 9% of boys and 7% of

girls had SBP in the pre-hypertensive range (C90th per-

centile). Fewer patients had diastolic hypertension, with

8% of boys and 5% of girls exceeding the 95th percentile

for DBP. A significant correlation was found between BMI

SDS and SBP SDS in boys (Pearson’s correlation 0.29,

P = 0.007) but not in girls (Pearson’s correlation 0.16,

P = 0.13). For both groups combined, there was a Pear-

son’s correlation of 0.23, (P = 0.003,) as shown in Fig. 2.

Diastolic blood pressure standard deviation scores did not

correlate with BMI.

Discussion

The association between paediatric obesity and hyperten-

sion has been reported in numerous studies amongst a

variety of ethnic and racial groups and virtually all have

reported higher prevalence rates of hypertension in obese

compared with lean children. In one American study, 33%

of obese children were hypertensive compared with 11% of

lean children [7]. In a cohort of Canadian children, BMI

correlated with SBP and DBP in all age groups and systolic

hypertension was prevalent in obese subjects from all age

groups while diastolic hypertension was not [8].

This study in Irish children has found a very high

prevalence of blood pressure measurements in the hyper-

tensive range. These results cannot be directly translated

0

1

2

3

4

5

6

2 4 6 8 10 12 14 16 18

Age (Years)

S
ta

nd
ar

di
se

d 
B

M
I

Boys
Girls

Fig. 1 Graph showing age versus degree of obesity (standardised

BMI) at time of referral
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into prevalence rates of hypertension, as this diagnosis

requires elevated blood pressure readings on at least three

occasions. A study of over 5,000 obese American children

found that the prevalence of high-systolic blood pressure

readings dropped from 38% on the first reading to 21 and

11% on the second and third readings, respectively [9].

Therefore, we expect that the rate of true hypertension in

our cohort would be lower than the initial 50% measured.

Our finding that younger patients in our cohort had a

significantly higher BMI SDS at the time of their initial

presentation to the clinic suggests that the threshold for

referral of very young children may be too high, or that

obesity is under-recognised in this age group.

In conclusion, our study has demonstrated a clear and

continuous increase in SBP SDS with increasing stand-

ardised BMI, particularly in boys, suggesting that obesity

does not have a threshold effect on systolic blood pressure.

Furthermore, a very high prevalence of hypertensive range

systolic blood pressure levels were noted at presentation,

which may represent a significant future cardiovascular

risk burden. Prospective, repeated blood pressure measures

and ambulatory haemodynamic monitoring would be use-

ful in determining the true prevalence of hypertension in

this cohort. Further studies might also be useful in clari-

fying the prognostic value and the optimal management of

elevated blood pressure in obese children. Indeed, longi-

tudinal studies are now confirming the association between

childhood obesity and adult coronary heart disease risk

[10].
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