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Abstract

Background: Obesity is rapidly escalating worldwide in all age groups. Childhood

obesity is associated with a greater long-term risk of hypertension and type 2 diabetes

mellitus in adulthood.

Objectives: To observe the relationship of peak expiratory flow rate (PEFR) with

obesity.

Methods: Two hundred students were selected from two different schools of

Narayanganj city by following inclusion criteria- for group A: BMI of > 95th percentile

for age and sex was taken as –obese and for group B: BMI of 10th- 85th percentile for

age and sex was taken as non-obese. The anthropometric measurements and PEFR

were measured by standard procedure.

Results: PEFR were found statistically significant in non-obese than obese groups

(p<0.05) in the following variables-height, weight, BMI and age.  The stronger correlation

was with BMI, weight and height (P < 0.001) and lesser correlation was with age

(<0.05)

Conclusion:  This study PEFR significant positive correlation with non-obese than

obese children.
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Introduction

Childhood and adolescence over weight and obesity
have become a major public health problems both in
westernized and more recently in developing
countries.1,2  About 15-20% of body fat for men and
25% of body fat for women are generally accepted as
‘normal’, but 10 to 20% of excess body fat over the
usual values is generally  considered to be “obesity”.3

Childhood  obesity is a global issue with an estimated
1 in 10 school aged children are being obese.4 South
Asians generally have a higher level of fat per unit of
BMI compared to Whites.5 Indian males were at higher
risk of being overweight than white British males and
the prevalence of obesity and overweight was similar
in white British and Bangladeshi males.5 In the United
States, approximately 60% of adults and one in four
children and adolescents can be classified as
overweight or obese. In India, school-based data

indicate a prevalence of obesity ranging between 5.6%
and 24% in children and adolescents.6 Overweight
and obese persons are at risk of a number of medical
conditions which can lead to further morbidity and
mortality.7 Obese people are at increased risk of
respiratory symptoms, such as breathlessness,
particularly during exercise, even if they have no
obvious respiratory illness. Obesity has a clear
potential to have a direct effect on respiratory well-
being, since it increases oxygen consumption and
carbon dioxide production, while at the same time it
stiffens the respiratory muscles, decrease PEFR and
increases the mechanical work of breathing.8

PEFR(Peak expiratory flow rate) is influenced by
gender, body surface area, obesity, physical activity
posture, environment & racial differences.9-12 and also
by individual’s physical effort. This article is mainly
focused to be concerned with the effect of obesity on
PEFR. The elementary factors upon which PEFR
values depend are voluntary effort, strength of the
expiratory muscles, generating the force of contraction,
lung volume, airway size and elastic recoil strength of
the lungs.10,12-14 Height, weight and chest
circumference are the main determinant factors of
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PEFR among the physical parameters.15,16 Several
studies support the association already been reported
that PEFR lower in obese children.4

The present study was aimed to find out the
relationship of obesity with PEFR among school
children.

Materials and Methods

It was a cross sectional study, done in two schools
by the Department of Paediatrics, Bangabandhu
Sheikh Mujib Medical University (BSMMU), Dhaka.
Study period was from January 2009 to December
2010. Total two hundreds obese and non-obese
between 8- 15 years old school children both male
and female were selected purposively and grouped
into Group A (case group) 100 obese school children
and Group B (control group) 100 non-obese school
children. In both groups study populations were
matched in regards of different variables. BMI of >
95th percentile for age and sex was taken as obese
and BMI of 10th- 85th percentile for age and sex was
taken as non-obese. Informed consent was obtained
from the parents of children who were participated in
this study. Exclusion criteria for both groups were
medical history of atopy and asthma, pectus
carinatum, pectus  excavatum, kyphosis, scoliosis,
heart disease with obesity. Arribs International school
and Ideal school of Narayanganj City Corporation was
sample  collection site. Initial sample were 221. Out
of them 21 students were excluded from the present
study as 09 had family history of asthma, 03 had
congenital anomaly in the chest, 02 had congenital
heart disease,07 were underweight as they were not
performing forceful breathing. At first all subjects were
evaluated by physical examination and their
Anthropometric parameters like height in centimeters,
weight in kilo grams were measured . BMI were
calculated by  weight in (kg)/height in meter square.
First of all it was shown to them how to hold the peak
flow meter without obstructing the movement of
indicator, and then it was shown them how to take
deep breath in and to blow out by forceful expiration.
Three such readings were obtained from each child.
The highest value obtained were taken as Peak
Expiratory Flow Rate (PEFR).24,25

The relevant data were collected in the computer and
statistical analysis were done by using software
package SPSS for Windows, version 13.0 (SPSS Inc.,
Cin Chicago, IL, USA) The entire data were tabulated
and the values were expressed in (Mean±SD). The
correlation between PEFR (Measured) and Height,
Weight, BMI were analyzed by using Pearson
Correlation.

Prior to the commencement of this study, the research
protocol was approved by the thesis committee (Local
Ethical Committee). Ethical commitment was followed
accordingly. This study was not based on any thesis
or dissertation.

Results

The following parameters were measured and the
results were expressed as follows: Baseline
characters of the subjects were Height, Weight, BMI
and PEFR.

The Mean (± SD) of height, weight, BMI and PEFR of
Group-A and Group-B were 146.54 (±11.22)cm and
145.62 (± 8.97)cm, 58.33 (±16.10)kg and 41.52
(±8.51)kg, 26.58 (±3.79)kg and 18.77 (±1.80)kg, 400.4
(±112.9)L/min and 442.4 (±103.0)L/min respectively.
P value of height of both groups were not significant
(p>.05) but significant in weight, BMI and PEFR
(p<.05) Table-I.

In relation to different height interval 120-130cm, 131-
140cm, 141-150cm, 151-160cm, 161-170cm Mean
(±SD) of PEFR in group=A and group-B were 266 (±
35) and 313 (± 29) L/min , 327 (±55) and 366 (±61) L/
min, 385 (±64) and 440 (±73) L/min, 462 (±111) and
517 (±68) L/min , 543 (±89) and 638 (±85) L/min
respectively (table 2). There was statistically significantly
higher PEFR (p<0.05) in non-obese compared to
obese group in all height categories (Table-II).

In relation to different weight interval 40 kg, 41-50kg,
51-60kg, > 61 kg, Mean (±SD) was done between
independent variables (Height, Weight, BMI and age)
and dependent variable PEFR. PEFR in group=A and
group-B were 283 (± 52) and 383 (± 76) L/min, 330
(±63) and 487 (±81) L/min, 407 (±43) and 525 (±91) L/
min, 472 (±110) and 626 (±125) L/min respectively.
There was significant difference in PEFR between
obese and non-obese group in all weight category
(p<0.001)-Table-III.

PEFR was positively correlated with different height
interval in non- obese than-obese group. Pearson’s
correlation r values were 0.719 and 0.758 in obese
and non-obese group respectively.

PEFR was more positively correlated with weight in
non- obese than-obese group. Pearson’s correlation r
values were 0.657 and 0.616 and p values were 0.001
and 0.001 in obese and non-obese group respectively.

(BMI): PEFR positively correlated with BMI in non-
obese than obese group. Correlation r values were
0.449 and 0.616 and p values were 0.001 and 0.001
in obese and non-obese group respectively (Fig.-1).
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Table-I

Distribution of anthropometry and PEFR by groups (n=100)

Parameters Group-A (Obese) Group-B (Non-Obese) p value
Mean (± SD) Mean (± SD)

Height (cm) 146.54 (±11.22) 145.62 (± 8.97) 0.523ns

Weight (kg)  58.33 (±16.10) 41.52 (±8.51) 0.001***

BMI  26.58 (±3.79) 18.77 (±1.80) 0.001***

PEFR(L/min)  400.4 (±112.9) 442.4 (±103.0) 0.007**

Data were expressed in Mean±SD.Statistical analysis was done by t test. ns=non significant,  **Significant

Table-II

Distribution of different height intervals and PEFR by groups (n=100)

Height interval (cm) Group-A (Obese) Group-B (Non-Obese)  p value

N PEFR Mean(±SD)(L/min) N PEFR Mean(±SD)(L/min)

120-130 11 266 (± 35) 06 313 (± 29) 0.014**

131-140 20 327 (± 55) 27 366 (± 61) 0.031**

141-150 30 385 (± 64) 38 440 (± 73) 0.002**

151-160 27 462 (± 111) 23 517 (± 68) 0.043**

161-170 12 543 (± 89) 06 638 (± 85) 0.047**

Data were expressed in Mean±SD. Statistical analysis was done by t- test.

Table-III

Distribution of different weight and PEFR in by groups (n=100)

Weight(kg) Group-A(Obese) Group-B(Non-Obese)  p value
N PEFRMean(±SD) (L/min) N PEFRMean(±SD)(L/min)

<40 13 283 (± 52) 51 383 (± 76) 0.001**

41– 50 27 330 (± 63) 36 487 (± 81) 0.001**

51– 60 14 407 (± 43) 10 525 (± 91) 0.001**

> 61 46 472 (± 110) 3 626 (± 125) 0.025*

Data were expressed in Mean (±SD). Statistical analysis was done by t- test.

p values are 0.001(obese) and 0.001(non-obese)
r- values are 0.449(obese) and0.616(non-obese)

Fig.-1: Correlation of BMI with PEFR (n=100)

Discussion

Obesity as a health risk needs no introduction in the
present global scenario.5 However, treatment for
childhood obesity remains largely ineffective.5,6,15 In
the present study, there was statistically significant
difference in weight, BMI and PEFR between the
groups (p<0.05) (Table-I). In a study measured PEFR
of 1023 urban Nigerian children aged 6-12 years
showed significant correlation with the various
anthropometric parameters, height having the best
correlation.21 In this study non obese groups height,
weight and BMI were significantly  correlated with
PEFR (p<0.001, r=.710) (Fig.-1 ) than obese groups.
In another study showed that positive correlation was
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seen between age, height, weight and PEFR.16   In a
separate study 339 British schoolchildren aged 7-16
years found a strong correlation between PEFR and
height.15 Height and BSA (Body surface area) were
found to be better predictors of PEFR than the other
parameters. In present study PEFR of non-obese
group showed significantly higher in all height category
(p<0.05) (Table-I,Table-II) than obese group.  Although
sample size was calculated statistically; the original
sample size was small in relation to huge number of
population. So more studies are require in this field.

Conclusion

This study PEFR shown significant positive correlation
with non-obese than obese children.

Recommendation

For precise result of the present study, further study
with large sample size involving multiple centers is
the recommendation of this study. Awareness program
for the healthy life style to prevent childhood obesity.
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