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Abstract

Objective: Lung function tests have become an integral part of assessment of pulmonary
disease. As few studies on pulmonary function tests have been carried out in young children in
India, the study was carried out in normal urban and rural school children in Ludhiana district
of North India to determine pulmonary functions in the age group 6-15 years and to find its
correlation with regards to age, sex, height and weight.

Methods: The study group included 600 normal children between 6-15 years age from different
urban and rural schools in the region. A preformed questionnaire was interviewed and detailed
general physical and systemic examination was done. Pulmonary function tests were measured
by using Micromedical Gold standard fully computerized portable auto spirometer (Superspiro
Cat No. SU 6000).

Findings: The present study shows, all the three independent variables (age, weight and
height) have linear positive correlation with lung function parameters, both for boys and girls.
Lung function values in boys were significantly higher as compared to that of girls. Urban
children had higher lung function parameters than rural children except IRV, FEF;5¢. Among all
anthropometric parameters, height was the most independent variable with maximum
coefficient of correlation.

Conclusion: Equations derived from the present study for estimation of the expected values of
lung function will help to interpret the observed lung function values in children of North India.
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Introduction become an integral part of assessment of
pulmonary disease. Pulmonary function values
Lung function tests have been increasingly used are influenced by race, age, sex, height, weight,
for diagnosis, assessment and clinical as well as environmental, genetic, socio-
management of respiratory disorders and have  economic and technical parameters.

* Corresponding Author;
Address: Department of Pediatrics, Dayanand Medical College, Ludhiana, Punjab, India - 141001
E-mail: poonipa@yahoo.com

© 2010 by Pediatrics Center of Excellence, Children’s Medical Center, Tehran University of Medical Sciences, All rights reserved.



Iran ] Pediatr; Vol 20 (No 1); Mar 2010

There is no single set of standard reference
values. It is therefore, important to ensure that
reference formulas in a PFT lab are applicable to
the patient population being tested[.
Spirometry is an important method for
evaluating lung functions in children and can
identify the type and the pattern of respiratory
dysfunction, assess its severity, and help
establish a prognosis. Moreover, it is of special
importance in monitoring disease progression,
response to treatment and in rating disability.

It is a known fact that Indian norms for
spirometric test values are different from
Western and other norms[2-417-19], Even within
the country the test values differ between
different regional and ethnic groups(5-812l. Few
studies have been carried out in younger age
group children in India - especially in North
India. There is a need to establish baseline lung
function parameters in children of younger age
group.

The present study, finds out the basic norms
of pulmonary function tests in the normal urban
and rural school children in the age group of 6 to
15 years. The study was carried out in normal
urban and rural school children in Ludhiana
district of North India to determine pulmonary
functions in the age group 6-15 years and to find
its correlation with regards to age, sex, height
and weight.

Subjects and Methods

The study group included 600 normal children
between 6-15 years age from different schools to
obtain a representative cross section of normal
subjects in the region. Equal numbers of urban
and rural children in each age category were
included. Informed consent was taken from the
parents before enrolment of the child.

Permission for human studies
Institutional Review Board and
Committee was duly taken.

from
Ethics

The subjects with following history or
examination were excluded.

1. History of respiratory symptoms within two
weeks prior to test

2. History of smoking

3. History suggestive of cardiac illness like
exertional dyspnea, orthopnea

4. History of chronic respiratory disease like
pulmonary tuberculosis, bronchial asthma,
bronchitis

5. Structural deformity of thoracic cage

Subjects who were not able to give desired
cooperation for the procedure were also
excluded from the study.

An Interview was taken and questions were
asked as per the preformed questionnaire to rule
out the above exclusion criteria. A detailed
general physical and systemic examination was
done to rule out cardiopulmonary and other
illnesses. Age, sex, height and weight were
recorded. Age was taken from the date of birth
recorded in school register. Weight was
recorded on a standard calibrated spring type
weighing scale. Height was also recorded to
nearest centimeter.

Pulmonary function tests had been measured
as per standard guidelines by using
Micromedical Gold standard fully computerized
portable auto spirometer (Superspiro Cat No. SU
6000). It was designed to be used with
electromechanical pneumotach and volume
detection was done by this.

The measurements were performed in
classroom of schools after selection of healthy
children. Lung function was measured between
12 noon and 2 pm to keep the diurnal variation
minimum. Lung function parameters, age,
weight, height and sex of each child were
recorded for statistical evaluation of the data.

Testing procedures were quite simple from
patient’s point of view and had been carried out
by using standard techniques. Results were
calibrated in liters. Three acceptable recordings
were obtained and best of three selected for
analysis. A minimum exhalation time of 6
seconds was applied to obtain maximal FVC
results.

The maneuvers required from the subject
were tidal volume, forced vital capacity and a
maximum voluntary ventilation. With these
maneuvers auto spirometer was able to calculate
the following parameters:

1. Tidal volume (TV)



10. Peak expiratory flow rate (PEFR)

Statistical considerations used in the study
were Mean, Standard Deviation, Standard Error
of Mean, Coefficient of Variance (CV).

Correlation of coefficient ‘¥ was used to
describe the linear relationship between two
variables. Student ‘t’ test was used in the study
to describe the significance of difference
between two means. Multiple step down
regression analysis was used in the study.
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2. Forced vital capacity (FVC) Findings

z' }rr;ff;;a\t,?tz EZ;ZZ:YVfISlg:;nSl?;%VQ Total of 600 subjects were studied in the age
5: Timed vital capacity 3 seconds (FEVs) group of 6-15 years in which the mean age was
6. Maximum voluntary ventilation (MVV) 10.52 years (SD = 2.96 years). Of all subjects
7. Forced Expiratory Flow (FEF)asy studied, male comprises 57.1% and female
8. FEFso, 0 42.9% with 55.09% belonging to urban region
9. FEFssy, and 44.91% to rural area. While comparing the

lung functions in different age groups it was
observed that lung function values increase as
the age increases (Table 1).

The height of subjects studied was in the
range of 101-180 cm; mean height of studied
group was 141.3 cm (SD = 15.73 cm). Effect of
height on the lung function parameters was
studied as individual variables. With an increase
in height, lung function values increased.

The weight was in the range of 15 to >65 kg,
with the mean weight of 35.06 (SD=12.67) Kg.

Table 1: Comparison of physical parameters and lung functions between urban and rural residents according to age

Age group (years)
10-11

Urban

N=94

8-9
Urban
WEVAS

12-13
Urban
N=73

Parameters | D=/
Urban

N=75

Rural
WELT)

Rural
N=16

Rural
N=68

Rural
N=62

Height (cm) 121.59* 11998 130.48 131.62 142.77 14131 154.48t 150.17 159.63* 156.74
Mean (SD)  (5.4) (4.84) (6.52) (6.16) (7.83) (5.63)) (8.4) (6.72) *(842) (6.89)
weight (kg) 21.88t 20.58 26.6 26.66 37.24 34.88 44,93t 39.68 48.40* 4545
Mean (SD) (39 (2.84) (5.42) (491) (10.93) (6.69) (9.71) (7.98) (9.34) (9:38)
TV (1) 0.25 0.26 0.35 0.34 0.41 0.38 0.48* 0.45 0.51*% 0.47
Mean (SD) (0.07) (0.08) (0.08) (0.09) (0.09) (0.06) (0.1) (0.08) (0.12) (0.09)
IRV (1) 0.59t 0.54 0.83t 0.73 0.92 1.00 1.09 1.07 1.10t 1.22
Mean (SD) (0.14) (0.13) (0.21) (0.18) (0.25) (0.17) (0.23) (0.18) (0.28) (0.26)
FVvC () 1.18* 1.11 1.51 1.48 2.02 2.08 2.66t 2.31 2.86 2.73
Mean (SD) (0.25) (0.24) (0.29) (0.23) (0.38) (0.68) (0.53) (0.46) (0.62) (0.56)
FEV:1 (1) 1.12 1.07 1.43 1.41 1.80 1.84 2.34% 2.09 2.60 2.45
Mean (SD) (0.23) (0.22) (0.27) (0.22) (0.33) (0.64) (0.51) (0.38) (0.56) (0.55)
FEV3 (1) 1.17 1.12 1.50 1.47 1.99 2.02 2.61t 2.29 2.86 2.72
Mean (SD) (0.25) (0.23) (0.28) (0.23) (0.38) (0.67) (0.53) (0.45) (0.60) (0.56)
PEFR(l/min) 131.95t 119.05 189.20t 166.16 214.28* 190.31 256.53t 222.6 278.02 260.26
Mean (SD) (31.29) (26.81) (50.3) (45.92) (51.05) (56.6) (74.42) (54.83) (78.89) (91.58)
FEF2s% (I/s)  2.15t 1.95 3.03* 2.69 3.44t 2.94 4.041 3.59 441 4.14
Mean (SD) (0.54) (0.60) (0.86) (0.79) (0.84) (0.93) (1.25) (0.94) (1.44) (1.50)
FEFso9 (1/5) 1.75 1.66 2.38 2.20 2.44 2.27 3.08t 2.72 3.621 3.19
Mean (SD) (0.48) (0.46) (0.68) (0.57) (0.68) (0.78) (0.99) (0.72) (1.03) (1.19)
FEF75% (1/s) 1.07 1.03 1.33 1.29 1.25 1.36 1.64 1.54 2.11* 1.83
Mean (SD) (0.36) (0.34) (0.39) (0.31) (0.43) (0.73) (0.64) (0.48) (0.81) (0.77)
MVV (I/min) 42.27 40.98 53.77 52.83 67.5 63.82 88.00% 77.04 97.61 90.65
Mean (SD) (8.59) (7.78) (10.05) (8.31) (12.45) (11.25) (18.85) (14.3) (20.64) (20.99)
+ P<0.01 SD: Standard Deviation; TV: Tidal Volume; IRV: Inspiratory reserve volume
1 P <0.05 FVC: Forced vital capacity; FEV1: Timed vital capacity 1 second;

FEV3: Timed vital capacity 3 second; FEF: Forced Expiratory Flow
MVV: Maximum voluntary ventilation; PEFR: Peak expiratory flow rate

* P <0.10; No asterisk P >0.10
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TV: Tidal Volume

4 - IRV: Inspiratory reserve volume
FVC: Forced vital capacity
35 - FEV1: Timed vital capacity 1 second
FEV3: Timed vital capacity 3 second
3 FEF: Forced Expiratory Flow
MVV: Maximum voluntary ventilation
PEFR: Peak expiratory flow rate
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Fig. 1: Lung function parameters in relation to sex

Effect of weight either as individual or combined
variable on the lung function parameters was
studied. The present study also shows the
positive correlation of lung function with weight.

Comparing the lung function parameters with
sex, most of these parameters were significantly
higher in males as compared to females except
FEV; and FEF7s¢ in which P-value was not
significant (Fig. 1). Lung function parameters
were also compared in relation to place of
residence. People living in the urban areas had

higher values than living in rural areas except
IRV, FEF35¢, in which P-value was non significant
(Fig. 2). Mean level of different lung function
parameters are depicted in Table 2.

Comparison of physical parameters and lung
functions between urban and rural residents
according to age and height was also studied
(Table 1 and Table 3). With an increase in height,
lung function values increased in both urban and
rural children but in the same height group there
was no statistically significant difference in

Table 2: Mean level of different pulmonary function parameters

Parameters

TV(I) 0.39
IRV(I) 0.90
FVC(I) 2.01
FEV1(I) 1.83
FEV3(I) 1.99
PEFR(l/min) 204.17
FEF2s% (1/5) 3.27
FEFs0% (1/5s) 2.54
FEF7s% (1/s) 1.44
MVV(l/min) 68.65

Mean ‘

SD SEM CV
0.13 0.01 32.37
0.31 0.01 34.17
0.76 0.06 38.10
0.67 0.03 36.50
0.75 0.03 37.86
79.80 3.26 39.08
1.30 0.05 39.88
0.99 0.04 39.12
0.63 0.03 43.70
26.13 1.07 38.07

SD: Standard Deviation; TV: Tidal Volume; IRV: Inspiratory reserve volume
FVC: Forced vital capacity; FEV1: Timed vital capacity 1 second;

FEV3: Timed vital capacity 3 second; FEF: Forced Expiratory Flow

MVV: Maximum voluntary ventilation; PEFR: Peak expiratory flow rate



2]1el Mo[] Alojedidxe ead Y IHdd ‘Uone[nuaa ARIUN[OA WNWKERW AARN
mo[] Aojeardxy peoaoy (444 ‘pucdes ¢ Aoeded [e11A pawlL] (g AT

‘puades T Aoedes [eua pauwil], AR Aoeded [BuA paodo] DA

suNjoA aAlesal Alojeardsu] (AY] BWNoA [BPLL ‘AL ‘Uone1AR( plepuels (s
0T'0<d {SURISEON '0T'0>d 4 'S0°0>d +'10°0>d %

secT)  (e21)  (szer) (voer) (ssor) (seo1) (98] (8F6) (689) (er8) (6zZ] (#¥9) (as) ueap
PLEZIT  THPIT 25%8 8¥'s8 91'69 16F'EL LT9S  JI8T9  ¥84F 6F9F  SL'88 9948 (umu/y) AAW

(1o'0)  (820) (120) (£5'0) (15'0) (go0) (5e'0) (¥+'0) (cz'o) (8g0) (9g0) (z70) (as) ueapy

70T £ET 871 L9°T 651 65T 7Ze'1 LT ar't FARS 860 00T (s/1) %s£344

(se0)  (s60) (960) (620) (990) (tgo) (g90) (zzo) (yso) (650)  (zv0)  (zg0) (as) ueap

L6'E LT¥ 96'7 £0'E ¥ £9°¢ 87z ¥E'T 90'C 96T LS'T 9T (s/1) %°=314

evrm) (EvT) (211) (z1'1) (s8'0) (ce0) (62'0) (£80) (69°0) (9970) (6S0) (¥90) (as) ueap

LTS 9T'g 6L'E GT6'E A 1198 LL'T ST §5°7 6%'Z 6L'T 96'T (s/1) %2344
( ( ( (

9s206) (zoez) (zzoz) (ess9)l (ve¥)  (seos) (zrov) (1818) (pe1¥) <Szo9g) #ezs)  £228) (as) ueap
FGZE  8I'SZE  £0'8E7 ¥6'SYT TT'SOZ #6008 Z6'ZLT  (F8S6T  E£9F%ST  TSEST 980T  #6'6LT  (unu/Dyddd

(se0)  (9%'0) (9g0) (82£'0) (¥£'0) (gz'0) (£+'0) (62'0) (zzo)  (vz°0) (z'0) (610) (as) ueap

G
=
[
-}
=
ot
=
=
=
3
a
w
-
£
=
=
g
=
S
1=
5
z
=
=
o
St
=
=
=
=]
—
S
S
=
9
%]
=
E
ot
5
z
=
£
=
™
&~

geg §e'¢ ¥z 5T 90'27 5T°Z ¥9'T LLT 7T 08T S0'T ¥O'T (D £A14
(o)  (£¥0) (9g0) (+£'0) (8z'0) (6z'0) (z+'0) (cz'0) (tzzo) (zzo) (rzo) (810) (as) ueapy
00 90'g 62T LTT 891 56T 85T Z9'T 97T 2T Z0'T 660 (1) rad1
(sg0) (9% 0) {9g0) (ov0) (+£0) (8z'0) F¥0)  (1£0) {zz'ol  (szo)l  fozo) (eT0) (as) ueap
¥eg qE's 987 LS'T 80'2 +8T'7 99'1T +6L'T 15T 181 ¥0'T ¥0'T (1 DA4
(ge'0)  (67°0) (61°0) (+Z'0) (61°0) (1z'0) (zz'0) (zz'0) (o1'0) (910) (eT0) (#T0O) (as) ueapy
T 1ETT ST'T 90T 00'T 560 180 +68°0 59°0 990 £9°0 ¥5°0 (1) Ad1
fo00)  [(600) (80°0) (00'1) (20°0) (80°0) (80'0) (80°0) (goo) (800 (zoo)  (9o0) (as) ueap
§5°0 ¥50 L¥0 6¥%'0 0¥%'0 £F0 LEO LE0 0£°0 0£'0 ¥70 Z70 (N AL

(G (A (¥6'9) (oT'2) (89'9) (se01)  (s#'g) (z6'9) (9g7) (6'2) (95'7) (g812) (as) ueapy
50°ES 9759 SLEF LY T¥ EY0E +8E T 9062 990g Z¥ET $SET 961 6T (34) WSom
(zgol (oom) (1z'1) (1) (ss1) (6t'1) (r<'T) (BET) et (gs1) 2L°0) (£50) (zas) ueap
ZEVT LL8ET 85°ET FERTT ZELT F8E'TT 976 1296 £9°2 6L 8£'9 8F'9 (w) sy

(61) (6%) (09) (£8) (£9) (99) (0s) (0s) (%) (65) (s¥) (€]
[eany ueqdn [eany ueq.n [eany ueq.n [eany ueq.an [eany ueq.an [eany ue

sIajouieled
09T < 09T - 151 0ST - 1%1 OF¥I -1E1 0EL-1¢1 0crt >

(w2) ySiaHy

Jysiay 01 SUIPI0IOE SJUSPISAL [BINL PUB UBGIN UseM]s( suonoun sun| pue sisjsweled [eoisdyd jo uostiedwo) £ djqelL




Iran ] Pediatr; Vol 20 (No 1); Mar 2010

4 - TV: Tidal Volume | ORural @ Urban
IRV: Inspiratory reserve volume
35 - FVC: Forced vital capacity
FEV1: Timed vital capacity 1 second — J
3 FEV3: Timed vital capacity 3 second
FEF: Forced Expiratory Flow
z MVV: Maximum voluntary ventilation
= 25 PEFR: Peak expiratory flow rate A
:
g 24 - -
=
1.5 -
1 A
0.5
0
TVt IRV(I) FvCc* FEV1# FEV3* PEFR*  FEF25% FEF50%* FEF75%(l/s) MVV*

* P<0.01;  P<0.05; 1 P<0.10; No asterisk P>0.10

Fig. 2: Lung function parameters in regional distribution

urban and rural children except in TV, PEFR,
FEF250, in height range 141-150 cm.

Coefficient of correlation of different
parameters with age, height and weight was
calculated. All the lung function parameters
significantly correlated with age, height and
weight except IRV (Table 4).

Discussion

This study determines the normal values of lung
function in children of North India who are in the
age group of 6-15 years. The aim of the study
was to see the correlation of lung functions with
age, height, weight and sexin both urban and

Table 4: Coefficient of correlation of different parameters with age, height and weight

Age

rvalue Pvalue
TV(I) 0.714 <0.01
IRV(I) 0.069 <0.10*
FVC(I) 0.828 <0.01
FEV1(I) 0.808 <0.01
FEV3(I) 0.121 <0.05
PEFR (1/min) 0.667 <0.01
FEF259 (1/sec) 0.632 <0.01
FEFs0% (1/sec) 0.607 <0.01
FEF759 (1/sec) 0.497 <0.01
MVYV (1/min) 0.738 <0.01

* Non significant

Height Weight
rvalue Pvalue rvalue Pvalue
0.773 <0.01 0.747 <0.01
0.073 <0.10%* 0.070 <0.10*
0.910 <0.01 0.864 <0.01
0.887 <0.01 0.840 <0.01
0.112 <0.05 0.083 <0.05
0.727 <0.01 0.679 <0.01
0.694 <0.01 0.652 <0.01
0.669 <0.01 0.651 <0.01
0.543 <0.01 0.510 <0.01
0.815 <0.01 0.774 <0.01

All the lung function parameters significantly correlated with age, height and weight except IRV

TV: Tidal Volume; IRV: Inspiratory reserve volume; FVC: Forced vital capacity;

FEV1: Timed vital capacity 1 second; FEV3: Timed vital capacity 3 second;

FEF: Forced Expiratory Flow; MVV: Maximum voluntary ventilation; PEFR: Peak expiratory flow rate






rural subjects. While comparing the lung
function in different age groups it has been
observed that lung function values increase as
the age increases.

With an increase in height, lung function
values increase in both urban and rural children
but in the same height group there is no
statistically significant difference in urban and
rural children except in TV, PEFR, FEF;sy in
height range 141-150 cm. Other studies show
similar results{t5l. Malik et al in their study of
PEFR in school children from North India
observed higher mean values of PEFR in the
urban as compared to that of the rural boys(°l.
However, when the measurements of lung
functions were standardized for height, most of
the values of rural and urban boys came out to
be similar except in height range of 130-150 cm
in which TV, PEFR and FEF;s¢ were higher. So,
higher values of these in urban subjects can be
explained on the basis of their better height and
weight as well.

The present study also shows the positive
correlation of lung function with weight. Among
all anthropometric parameters height is the
most independent variable and is shown to have
maximum coefficient of correlation. The study
conducted by Rajkapoor et al, Chowgule et al
showed similar relationship of lung function
with physical parameters of growth, namely age,
weight, height and sex[10.15]. Present study found
a statistically significant difference in lung
function between both sex groups. Lungs
functions were higher in boys as compared to
that of girls (P<0.05) except in FEV3 and FEF7sy,
in which there was no statistical difference.
These results were comparable with the study

PFT in Normal School Children in North India; S Budhiraja, et al

done by Rajkapoor et al in which they found that
mean lung function test was higher in boys than
in girls except FEFsoy, FEF754, which were higher
in girls(10l. There was no significant difference in
MVV in the study conducted by Rajkapoor et
al9). In the present study FEFsoy, and MVV were
higher in boys than in girls, while there was no
statistical difference seen with FEF7s5q,.

Lung function values in urban were
significantly higher than in rural -children
(P<0.05). Glew et al found no statistical

difference in pulmonary function between
children living in rural and urban areas in North
Nigerial13], but in the present study we found
significant statistical difference in lung functions
between rural and wurban school children
probably because of environmental factors and
better height in urban subjects.

The values of lung function in present study
are slightly more than the study conducted by
Rajkapoor et al in Rohtak(!!l probably because of
regional variation but are comparable with the
study conducted by others[121516], The values
obtained by Rosenthal et al while studying the
lung function in white children were higher than
those obtained in the present study probably
because of better height and weight in white
children than North Indians. The environmental
factors and regional variation too could have
contributed to this significant difference. The
present study in comparison to other studies is
shown in Table 5.

The present study intended to derive the
prediction formula for estimation of the
expected values of lung function in children
between 6-15 years based on height, weight, age
and sex. In the present study due to observed

Table 5: Predicted pulmonary values from various studies in boys and girls of specified age, height and weight

FEV.1(I)
Boys  Girls
Rosenthal et al 2.82 2.17 2.36 191
Shamssain 2.29 1.88 1.82 1.59
Chowgule et al 2.54 1.94 2.26 1.77
Vijayan et al 2.59 2.05 2.24 1.79
Rajkapoor et al 1.63 1.47 1.49 1.37
Present study 2.16 1.80 1.95 1.66

PEFR(l/s)  FEFsou(l/s) . MVV(l/min) |
Boys Girls Boys Girls ‘ Boys Girls
497 4.27 3.09 2.71 - -
3.82 2.92 - - - -
5.40 4.33 3.16 2.87 80.9 82.8
5.11 3.64 2.48 2.32 94.0 68.0
3.845 3.633 2.44 2.77 59.94 58.60
3.3663 3.056 2.68 2.37 7291 6297

FVC: Forced vital capacity; FEV1: Timed vital capacity 1 second; PEFR: Peak expiratory flow rate;
FEF: Forced Expiratory Flow; MVV: Maximum voluntary ventilation
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variation in lung function tests with sex,
prediction formula is separately formulated for
both boys and girls. Regarding sex, girls were
designated as 0 and boys as 1. The prediction
equations of present study were comparable to
those in study conducted by Rajkapoor et all10l.

FVC: -2.8916 + 0.0254 (Age years) + 0.1257
(Sex) +0.0271 (Ht cm) + 0.0172 (Wt kg)

FEF1: -2.3666 + 0.021 (Age years) + 0.0906
(Sex) +0.0236 (Ht cm) + 0.0141 (Wt kg)

PEFR: -214.587 + 3.2039 (Age years) + 17.451
(Sex) + 2.2489 (Ht cm) + 1.1375 (Wt kg)

MVV:-90.2014 + 2.3332 (Sex) + 0.966 (Ht cm)
+0.5332 (Wtkg)

The present study also intended to derive the
prediction equation for TV and IRV, though no
other studies have derived the prediction
equation for these parameters as per our best
knowledge. So the comparison of these
parameters with other studies could not be
made out.

TV: -0.225 + 0.005 (Age years) + 0.0032 (Ht
cm) + 0.0031 (Wt kg)

IRV: -0.4443 + 0.0283 (Age years) + 0.0871
(Sex) +0.0048 (Ht cm) + 0.0068 (Wt kg)

These equations derived can be used to
predict the lung function of children from North
India. Pulmonary function test depends on many
factors; regional variation is one of them. No
study has been conducted in this region of India,
so the present study was done to know the
baseline pulmonary function test in the healthy
school children of North India.

The limitation of the study was more children
could have been included in each subgroup.

Conclusion

The present study shows, all the three
independent variables (age, weight and height)
have linear positive correlation with lung
function parameters, both for boys and girls.

Lung function values in boys were found to be
significantly higher as compared to girls. Height
is the most important and reliable single
independent variable.

Measurement of lung function is an integral
part of modern management of both restrictive

and obstructive lung disease. A wider application
of this instrument, both by the doctor and
patient, will help to improve the quality of life in
patients suffering from asthma and other
pulmonary disease. The present study will
definitely help to interpret the observed lung
function values in local children of North India.
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