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Abstract
The possible relationship between the severity of obesity and the ventilatory function parameters among Saudi male children has been investigated. In addition to comparing the ventilatory function of of Saudi male children with different body weights to their age matching
Caucasian reference values. Healthy Saudi male school children participated in this study. Selected children were divided into three groups, group I (normal weight children), group II
(overweight children), and group III (obese children). Ventilatory function tests were conducted using portable Spirometer. Comparing the ventilatory function of the three groups of
Saudi children showed that increasing degree of obesity have negative effect on ventilatory
function among Saudi children as the ventilatory function of the obese Saudi children were
much lower, than their age matching overweight and normal weight Saudi children but with
non statistically significant differences between the three groups. Statistical analysis of the
data also showed that Saudi children have ventilatory function much lower than the predicted reference values based on the age/sex specific BMI percentiles. Conclusion: Over
weight and obese Saudi male children have much lower ventilatory function compared to
their age matched normal weight Saudi children and their age matchedreference predicted
values in away that could restrict their lung expansion and affect their exercise capacity.
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Introduction
Obesity is defined as an excessive accumulation of energy
in the form of body fat, in a way that can cause much
health impairments[1].Obesity in children may be defined
as a maladaptive increase in the mass of somatic fat
stores[2],and is one of the major risk factors for cardiovascular diseases that track well into the period of adulthood.[3,4]In 40 to 50 year follow-up studies of obesity in
adolescents has shown that excessive body fat in adolescent was a powerful predictor of cardiovascular disease,
colorectal cancer, gout, and arthritis irrespective of the
degree of obesity at the time when the morbidity was diagnosed[5].
Body mass index (BMI), i.e. weight (kg)/height (m2), is
one of the most common indirect methods used to measure obesity which correlates well with the direct measures
of obesity within a population[6,7].Adult subjects with
BMI between 25 and 30 Kg/m2 are sub-classified as
overweight or at risk for obesity related morbidities, and
those with BMI greater than 30 Kg/m2 are considered
obese[8].However, these definitions cannot be used to
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estimate obesity among children, because normative values for BMI are highly age-dependent in children and
BMI values in children are significantly lower compared
to that of adults at the same level of obesity.[9]A classification system obese children, based on percentiles for
BMI for age is used to classify obesity into four different
categories .Children who are at an ideal weight have a
BMI in the 5th percentile to less than the 85th percentile
for children of their age. The BMI values in children with
less than ideal weight or thin children lie below the 5th
percentile. Two classifications can be used to identify
children whose BMI is above the healthy weight rangeoverweight or at risk for obesity and obese children
"Overweight" refers to children who's BMI-for-age is in
the 85th to less than the 95th percentiles. Children in this
range are comparable to adults with a BMI of 25 to 29.9.
Obese children have a BMI-for-age equal to or greater
than the 95th percentile. This is comparable to adults with
a BMI of 30 or more.[10,11] Growth charts of age/sex
specific BMI percentiles are now available and can be
downloaded directly from the web page of Centre for
Disease Control
(http://www.cdc.gov/nchs/data/ad/ad314.pdf).
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Increased body fat has a serious effect on a child's life. It
increases the risk of several health problems, especially
the respiratory system disorders as obese children have
more respiratory symptoms than normal weight children
of the same age with linear relationship between the Respiratory pathology and the amount of body fatness and it
can also cause emotional and social problems. Obese
children are also more likely to be obese subject at his
adulthood stage, increasing their risk of serious diseases
such as heart disease and stroke [12, 13].
Several studies has shown an association between pulmonary function abnormalities and obesity in adult, as it has
shown that the forced expiratory volume the first second
(FEV1) is inversely related to body mass index and increasing body weight lead to worsening of pulmonary
function [14]. Obesity also affects lung function in away
that it can reduce respiratory well-being, even in the absence of specific pulmonary disorder, and may also exaggerate the effects of existing airway disease [15].
Most of the studies evaluating the relationship between
obesity and ventilatory function tests were done on adults,

while similar investigations in obese children are limited
[16]. To the best of our knowledge no previous study has
been done on Saudi children to investigate the effect of
different degree of obesity on ventilatory function. So the
Aim of this study was to investigate the possible relationship between the severity of obesity and the ventilatory
function parameters by comparing ventilatory function
parameters of overweight and obese male Saudi children
with the age matched Saudi children with normal weight.
In addition to comparing the ventilatory function of the
three groups of Saudi male childrento their age matching
Caucasian reference values (the inbuilt references values
in most of the Spirometer).

Material and Methods
The past medical history of lung infection was collected
from subject's family via face-to-face interview and a
questionnaire. The investigation was approved by the ethics committee of Rehabilitation Research Chair, King
Saud University. General characteristics of the subjects
are shown in (Table I).

Table 1. General characteristics of the subjects

Parameters
Age range (years)
Mean age
BMI range (kg/m2)
BMI ( mean value)
Number of subjects

Group I
(normal weight)

Group II
(overweight)

Group III
(obese)

6-12
8.5+1.4
14-20.6
16.5+1.6
20

6-12
8.5+1.7
16.3-25.9
20.2+2.3
20

6-13
8+1.5
20.1-46
26.9+6.4
20

Anthropometric measurements and assessment of static
ventilatory function had been conducted to all children.
Forced vital capacity (FVC) and forced expiratory volume
in the first second (FEV1) and the ratio between them
were selected to be used as indices of static ventilatory
function.
For each subject, height in centimetres during standing
without shoes, weight in kilograms and age in years were
noted. The body mass index (BMI) was calculated. Ventilatory function tests were conducted using portable Spirometer (Pony Fx (COSMED, Italy) by a trained lung
function technician. The Spirometer was calibrated daily.
The test procedures were in accordance with the ‘Guidelines for standardization of spirometry [17]. The test recordings were made at 20-25o C room temperatures, and
between 9 am to 12 noon to minimize diurnal variation.[18]Tests were performed while subjects were seated
comfortably in a chair. Subjects received detailed instruct
tions about test procedures, and they practiced the manoeuvre before the test was recorded. The FVC, FEV1,
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and FEV1/FVC% were recorded. In order to obtain reproducible tests with technical acceptability according to
the guidelines for standardization of spirometry, each subject repeated every manoeuvre for three to five times. The
largest values for each parameter from acceptable tests
were selected [19]. An automated feature of the Spirometer used in this study helped to discard tests with recorded
parameters outside the acceptability criteria. On-screen
evaluation of the spirograms for smoothness of curve,
proper start, duration and end of test was also used to ensure that tests were within acceptability criteria.
Statistical Analysis
Data was expressed as mean and standard deviation(SD).
ANOVA was used to detect the significant differences of
the ventilatory function between the three groups of the
study. Statistical analysis on baseline differences between
Caucasian reference values of the ventilatory functions
and that of each group under the study were performed
using an unpaired student-t test..All P values less than
0.05 were considered statistically significant. The SoftBiomed Res- India 2012 Volume 23 Issue 4
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ware package SPSS version 10 was used for all statistical
analyses.

Results
This study showed that the more fatness the Saudi child
has, the more reduction of ventilatory function he has, it
showed also that ventilatory functions among Saudi children are lower the predicted values that requires further
investigations to determine the reason behind this findings
within each group and between three groups of the study
value within the normal weight Saudi children >0.05.
ANOVA statistical analysis showed that increasing degree of obesity or body fatness have negative effect on

ventilatory function among Saudi children as the ventilatory function of the obese Saudi children were much lower, than their age matching overweight and normal weight
Saudi children but with non statistically significant differences between the three groups .Statistical analysis of the
data showed that Saudi children have ventilatory function much lower than the predicted values based on the
age/sex specific BMI percentiles (overweight, obese and
even the normal weight children). The unpaired t test
within group I (normal weight children)showed that the
FVC, and FEV1(1.5 L, and 1.3 L respectively) are significantly lower than the predicted values that are supposed to be 1.8 L, and 1.6 L respectively <0.05. On the
other hand the FVC % i.e. FEV1/FVC showed no significant difference between the measured and the predicted.

Table 2. Statistical comparison of the ventilatory function
Variables

FVC L

Group I
(normal weight children)
M
P
% of
P value
difference
1.5
1.8
↓17%
<0.05

FEV1 L
FVC %

1.3
84.4

1.6
84

FVC=forced vital capacity
FVC%= FEV1/FVC %

↓19%
0.5%

<0.05
>0.05↑

M
1.4
1.3
89.
9

Group II
(overweight children)
P
% of
P valdifference
ue
1.8
↓24%
<0.05
1.6
84

↓19%
7%↑

<0.05
<0.05

1.4

Group III
(obese children)
P
% of
P value
difference
2.2
↓37%
<0.05

1.4
94

2
84

M

↓30%
11.5%↑↑

<0.05
<0.05

FEV1=forced expiratory volume in the first second
M=measured values; P=predicted values; L= liters

The ventilatory function among the overweight children
(Group II) were much more lower than their predicted
value, as the FVC was lower than the predicted value by
24 % compared to 17 % among group I ., while the FEV1
was lower than the predicted value by the same percentage as in group 1 (19%). The FVC % among the overweight children was significantly greater than the predicted value by 7 % <0.05 (Table II).
The ventilatory function among the obese children (Group
III) showed highly significant difference between their
measured valuesand the predicted values <0.05., as their
FVC was lower than the predicted value by 37 % compared to 24% in group II and 17 % among group I, while
the FEV1 was lower than the predicted value by 30 %
compared to 19 %

Discussion
The present study aimed to investigate the effect of different degrees of obesity on ventilatory function among
Saudi children by comparing ventilatory function of the
overweight and obese Saudi children to their age matching normal weight Saudi children, in addition to comparing the spirometric values of three groups of Saudi children with the predicted values based on preprogrammed
Caucasian reference values in standard spirometry. The
results of the present study showed that increasing degree
Biomed Res- India 2012 Volume 23 Issue 4

of obesity or body fatness have negative effect on ventilatory function as the ventilatory function of the obese Saudi children were much lower, than their age matching
overweight and normal weight Saudi children but with
non statistically significant differences between the three
groups that might be related to the small sample and
group size. The present results showed also that the observed values for studied ventilatory parameters of lung
function tests (FVC, FEV1, and FEV1/FVC (%)in all
Saudi children (normal weight, overweight and obese
children were generally lower than the predicted values
based on pre-programmed Caucasian reference values
with negative correlation between the degree of body fatness and the ventilatory function .
The results showed that the normal weight healthy Saudi
children have lower FVC, and FEV1 than the predicted
values but only by a smaller percentage compared to the
other two groups of obesity , this in addition to having
non significant difference between their FVC% and the
predicted reference. This means that the normal weight
Saudi children do not show any obstructive or restrictive
pathology in spite of their lower ventilatory functions that
might be related other factors as physical inactivity and
sedentary live among normal weight Saudichildren, as
previous data suggest a positive relationship between levels of physical activity and pulmonary function [20].
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.On the other hand the results show that the overweight
and the obese Saudi children have higher FVC% (89.9,
and 94 % respectively than the normal percentage the
should be between 70% and 80 %, indicating that over
weight and obese Saudi children are showing a restrictive
lung feature [21].Such reduction in ventilatory function
among overweight and obese children could be related to
the Deposition of fat in the abdomen, on the diaphragm,
and in intercostal muscles that restricts the respiratory
system function and decreases lung expansion. These
changes, along with the increased amount of fat on the
chest wall, lead to decreased functional residual capacity,
expiratory reserve volume, forced expiratory reserve volume, and minute ventilation.[22,23]. It has been also
stated that Obesity can affect ventilatory function and
reduce exercise capacity by its adverse effects on respiratory mechanics, resistance within the respiratory system,
respiratory muscle function, lung volumes, work and energy cost of breathing, control of breathing, and gas exchange [24]. Therefore, parents should keep the weight of
their children within healthy range, or at least prevent
further weight gain if they are overweight [12].
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