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ABSTRACT

Background: Peak expiratory flow rate (PEFR) is an essential measure in the monitoring and evaluation of airway
obstruction in asthmatic children. Studies on PEFR in children are limited. The objectives of the study were to
evaluate PEFR in healthy school going children and its correlation with age, weight, height and Body Surface Area
and to derive their prediction equations.

Methods: We conducted a cross-sectional study in 1200 healthy school children age group of 5-15 years after
approval from the institutional Ethical committee. All the analysis was carried out by using SPSS version 16.0.
Pearson correlation coefficient was calculated to find the correlation between PEFR and anthropometric parameters
among boys and girls.

Results: PEFR was higher in boys than girls among all age groups except for 5 years of age. PEFR prediction
equations were obtained both for boys and girls using multiple regression equations. For boys: 4.21* age in years®
+0.68* height in cms— 2.48* weight in kg +322.85* BSA® —137.88 and for girls: 10.64* age in years® +0.25* height in
cms +0.09* weight in kg + 99.44* BSA -22.41 (*p=0.0001, %p=0.001, 3p=0.007).

Conclusions: We developed PEFR prediction equations in children using weight, height, and body surface area. This
would be helpful in evaluation of children with airway diseases.
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INTRODUCTION PEFR with 5%eographic, racial, genetic and nutritional

background.”
Obstructive airway diseases are on a rise in children so

assessment of pulmonary function test is very important.*
They are overlooked owing to difficulties in measuring
them at clinical set-ups and also because of expensive
equipment required.>®> However, it can be easily
measured using Peak Flow Meter which is a simple hand
held device.

Peak expiratory flow rate (PEFR) measurement is a
simple test of respiratory function used in diagnosis and
follow-up of children with bronchial asthma. It primarily
reflects large airway flow.* There are wide variations in

However, for the meaningful interpretation observations
specific to a population be compared with prediction
equations developed in healthy children.” However
increase in lung function with age is non-linear due to the
pubertal growth spurt in.2® Therefore, we planned a study
to derive prediction equation for PEFR using many
variables among healthy children.

METHODS

We conducted a school based cross-sectional study in
2015 in 1200 healthy school children of Lucknow.
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Obijective

The objectives of the study were to correlate PEFR of
healthy children with age, weight, height and BSA and to
derive their prediction equations. The study was approved
by the Ethical committee of the Era Medical College.

Inclusion criteria
School going children aged 5-15 years.
Exclusion criteria

Children with history suggestive of any respiratory illness
in preceding two weeks, known history of asthma,
allergies and children who were not able to perform the
procedure on repeated (more than three) attempts were
excluded.

Six primary and two secondary schools were randomly
selected out of 10 schools. The prior permission of school
authorities was taken and informed written consent/assent
from parent/guardian of the children was also obtained
after clearly explaining them the purpose and objective of
the study. Questionnaire was distributed to parents. A
detailed history, followed by clinical examination was
carried out.

Prior to recording the PEFR of students the use of
instruments was demonstrated and explained. In standing
position, each child blew three times without nose clip
into Mini-wright peak flow meter (60-80 I/min). The
highest of the three results obtained was taken as final
PEFR of for each subject.

Age was taken as completed years as per the school
records. Anthropometric measurements weight, height
was taken and body surface area (BSA) was calculated.

Weight was measured with weighing scale to nearest 0.1
kg without shoes and with school uniform.

The height was taken without footwear against a non-
stretchable tape fixed to a vertical wall Body surface area

wtXxXht
was calculated as f
3600

Statistical analysis

All the analysis was carried out by using SPSS 16.0
version (Chicago, Inc., USA). The results are presented in
mean+SD. Unpaired t-test was used to compare the
anthropometric and PEFR values between boys and girls.
Pearson correlation coefficient was calculated to find the
correlation  between PEFR and  anthropometric
parameters among boys and girls. One way analysis of
variance (ANOVA) followed by Tukey’s multiple
comparison tests was used to compare the PEFR. The
multivariate regression equations were generated for the

prediction of PEFR from the anthropometric parameters.
p<0.05 was considered significant.

RESULTS

A total of 1006 children from 5-15 years were included in
this analysis. There were 62.4% boys and 37.6% girls.
The comparison of PEFR and anthropometric parameters
between boys and girls is depicted in the Table 1. The
mean age of boys and girls were 9.96+2.59 and 9.72+2.68
respectively. However, height, weight, BSA and PEFR
were significantly (p=0.001) higher among boys than
girls. A significant (p=0.0001) positive correlation was
observed between PEFR and anthropometric parameters
among both boys and girls (Table 2). The multivariate
linear regression analysis was done for prediction
equations of PEFR and depicted in the Table 3.

Table 1: Comparison of PEFR and anthropometric
parameters between boys and girls.

Boys Girls 1
=628 =378 P value
Agein  g96.959 0.7242.68 0.16
years
Height 130.41+17.98 132.54+15.45 0.001*
Weight 30.57+11.41  26.60+9.08  0.001*

BSA 1.08+0.26 0.98+0.21 0.001*
PEFR 272.02£92.22 213.57+64.46 0.001*
YUnpaired t-test, *Significant

Table 2: Pearson correlation coefficient between
PEFR and anthropometric parameters.

Anthropometric R emale

parameters P value P value
value value

Age 0.68 0.0001* 0.77  0.0001*

Height 0.80 0.0001* 0.71  0.0001*

Weight 0.75 0.0001* 0.72  0.0001*

BSA 0.81 0.0001* 0.76  0.0001*

*Significant

Table 3: Multiple regression equations on the basis of
age and height for predicting PEFR.

4.21* age in years*+0.68* height in cms —
2.48* weight in kg +322.85* BSA®- 137.88
Girls 10-64*age in years' +0.25* height in cms

+0.09* weight in kg + 99.44* BSA- 22.41
1p=0.0001, *p=0.001, p=0.007, *Significant

Boys

DISCUSSION

Various studies have shown the variability of PEFR with
age, sex, height. Our study shows positive correlation
with age, weight, height and BSA. The present article
presents prediction equations for PEFR for children of
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north Indian origin between the ages of 5 to 15 years. On
multivariate regression analysis age, height, weight, and
BSA made significant contribution to the predictions in
both genders The presented equations are nonlinear, and
we considered these as superior to the linear equations
published earlier.® In India, several studies were carried
out on school children to predict the lung functions using
anthropometric variables.*>'** Significant correlation has
been previously reported for PEFR with height, weight,
age, socioeconomic conditions, chest circumference, and
BSA.° In the present study significant correlation was
found between PEFR with age, height, weight, and BSA
as in other studies as well. It was also observed that all
anthropometric parameters were higher in males than in
female group for the corresponding age in the present
study. A gender difference in airway behavior over
human life span has been observed by Becklake and
Kauffmann.* The present study compared favorably with
Gaur et al.®®

Prediction equations of PEFR for both sexes to predict
PEFR using weight, age, BSA for urban children of
Lucknow in the studied age group are limited.**** It is a
well-known fact that lung function parameters vary
considerably between different regional and ethnic
groups, residing within the same country.> Therefore,
ideally speaking, all the Indian states and geographical
regions as well as communities must have their own
separate norms for these parameters.

There have been limited studies on PEFR in Lucknow.
Srivastava et al in 90’s studied lung functions in 8-13 yrs
old children and changes occurring in their values with
various respiratory disorders. We have taken up the study
only in healthy children.'®

PEFR values of Indian children have been found to be
lower than western children. It could be an effect of
lower lung volumes due to a smaller chest size as has
been reported previously in adults.** Prasad et al drafted a
prediction model for PEFR for north Indian population.
This was carried out in healthy subjects, similar to our
study population but age group was not comparable as it
was done in 10-60 yrs age.'” A study from Punjab north
India derived regression equation for PEFR in healthy
children, but sample size was small and regionally too the
anthropometric parameters of Punjabi children are not
predictable for our region.” Sharma et al from Ajmer,
Rajasthan also evaluated PEFR in school going children
but from a rural background.*® Because of the variation in
PEFR regionally and ethnically as well, PEFR values
have been compared in north and south Indian
populations.

The present study has important clinical information for
pediatricians measuring PEFR in clinics. As
interpretation of PEFR data requires a comparison with
predicted values in normal population, selection of the
correct prediction equations is an important step. The
software of computerized spirometers that are used in

India usually do not provide any Indian, equations for
other populations, usually Caucasian are used.*' Since
Caucasian and Indian predictions of normal values differ
substantially, using them may lead to substantial errors
and thus adversely affect management decisions.?

Hence it would be very appropriate to use our prediction
equations.

The present study thus addresses an unmet need in PEFR
testing in Indian children in clinical studies by providing
prediction equations that are appropriate for the local
population.

The limitation of this study was that we restricted our
inclusion to northern Indian children. They may not be
applicable to other regions of India due to the possibility
of anthropometric differences owing to racial diversity of
India.

We have presented prediction equations for spirometry
parameters for children of north Indian origin using the
current standardized methodology. These equations
address a need for appropriate evaluation of PEFR in
clinical and research studies.

CONCLUSION

We developed prediction equations of PEFR for children
using weight, height, and body surface area using
standard methodology. This would be greatly helpful in
evaluation of children with airway diseases.
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