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Summery: Pulmonary Function tests were messured in 261 healthy boys and 254 healthy girls in the

age group of 6 to 15 years with standard Benidects Roth type recording spirometer and Wrights Peak Flow

Meter. The values of Pulmonary Functions were found to be increased with increase in age. For vital

capacity this relation was curvilinear. All values were higher in boys than girls. There was significant

positive correlation between pulmonary Function Tf:sts Vital Capacity. (VC), Maximum Voluntary Venti.

lation (MV), peak Expiratory Flow Rate (PEFR) and anthropometric parameters like height. weight and

body surface area. Equations were formed f'" prediction of V.C.. MVV. and PEFR values in relation to

~h« height. The values of Pulmonary Functions were lower when compared with Western Standards, but

were comparable with different Indian Studies.

Key words: pulmonary functions in school children

correlation with anthropometric parameters

INTRODUCTION

comparison between bOys and girls

equations for prediction of values of

lung functions (V.Co, MV.v.. P.E.F.R.)

There are increasing No. of reports on Pulmonary Function Tests in Children from
various r:;art of the country. The values of Pulmonary Function Tests are influenced by
anthropometric enviror,mental, genetic. ethenic and socioeconomic and technological
variations. Thus each laboratory should establish their own normal standards. The r:;re
sent work was undertaken to determine normal data for lung function tests in school chil-.
dHn of Solapur City (WestErn Maharashtra). Coml=arison of values of lung function
tests was made in boys and girls and also with othEr studies and effort has been made
to form equation for giving prediction values for various lung functions like V.C., M.V.v..
P.E.F.R. in boys and girls. These values can help in determining variation from normal
in p'ulmonary disorders. Correlation is also studied between various parameters and
Pulmonary Function Tests.
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MATERIAL AND METHODS

261 boys and 2E4 girls in age group of 6 to 15 years WEre studied from local pri
mary school and high school. Care was taken to exclude those suffering from any disease
of the chest or upper respiratory tract or allergic disorder. A thorough physica I examina
tion was carried out in all the children. Physical parameters like standing height was

recorded in ems and weight in kg. Body surface area was calculated from Dubois body
surface area Nomogram. Age of the child was verified from school birth records. Nutri
tional status of children was assessed acarding to the classification given by Nutrition
Sub-Committee of Indian Academy of Paediatrics.
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All subjects were given thorough instructions and demonstrations regarding the
performance of Pulmonary Function Tests. Tracing on the spirogram WEre taken after
being fully satisfied that subjects have understood the procedure of the tests. Lung func
tion testing was done in sitting position using disposable mouth piece with nose clip
applied. Forced vital capacity at one second and maximum voluntary ventilation were
recorded by Benedicts Roth type recording spirometer. All readings were taken three
times and best of the three was selected. All volumes were corrected to B.T.P.S. peak
expiratory flow rates were recorded with wright's Peak Flow Meter. Best of the three

,
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readings were recorded. Data was analysed statistically, the correlation coefficient between
physical parameters and different lung function were worked out. Regression equations
were formed for vital capacity, MVV and PEFR.

RESULTS

Mean values of V.C .. MVR., P.E.F.R. in different age group in boys and girls are
shown in graph A.B,C , respectively. Mean values of ratio of FEV,/FVC ratios at diffe
rent age groups in boys and girls is shown in graph '0'. Regression equations of pulmo
nary functions in boys and girls are shown in Table I.
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GRAPH D
S'ao·vting FEVl / FVC Ratio VS Age in months in

boys & girls:
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TA.BLE I: Regresion equations based on height for various pulmonary Function Tests in boys and girls.

Regresions equation of boys ±S.D. Regresion equation of girls ±S.D

1. VC-1.560 X 10-3 X (Height in cms)-NS 140 1. VC-2.00 X 10-3 X (H<::ght in cms) - 2.78 110

2. MVV ... 1.148 X height in ems - 83.785

4. PEFR_4.16 X height in cms - 274.189

6.94 2. MVV... 1.390 X height in ems - 122.50

27.76 3. PEFR-4.802 X height in cms - 371.07G

DISCUSSIOI\J

7.62

26.75

All values of lung functiors increased with age, FEVt/FVC ratio was decreased
with increase in age. Values of various Pulmonary Functions Tests were more in boys
than girls (Graph A.B.C.) except FEVt/FVC ratio (Graph D.) Possitive correlation was
found between different physical parameters like height weight. body surface area and
age, in boys and girls. It is observed that height and body surface area has best correla
tion coefficient amongst different physical parClmeters and pulmonary function tests. Best
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correlation was also noticed by Kennedy et al. (10). Dugdale et al. (6) and Godfrey et al. (8).
In a study done by Singh et al. (19) showed best correlation with body surface area followed
by weight height and age in decreasing order. In similar study done by Chetty et al. (3).
The correlation of vital capacity was highest with weight.

The regression equations for vital capacity maximum voluntary ventilation and
peak respiratory flow rate in boys and girls are shown in Table I. As the vital capacity
values were found to have a curvilinear relationship regression equation was formed after
logarithmic convertion of data.

The values of this study are compared with simi lar studies done so far (1. 2. 3.
4.5.6.7.8.9.11). Out of these values those of Jain and Ramaih (9) and Chetty et al. (3)
go hand in hand with present study. In other simi lar Western studies the values of vital
capacity are on higher side except that of Dugdale et at. (6). and Godfrey et al. (8) whose
values are nearer to our study. Values of vital capacity in this study are comparable with
Singh et al. (19). Values WEre highEr when compared with those of Deshpande et al.(5)
probably because his subjects WEre from pOOr socioeconomic section of the society. When
values were compared in relation to the height they were comparable with our study.

M V V : The values of M.V.V. in present study go hand in hand with those of Singh
et at. (19) and valuES are also consistant with those of Polgar et al. (18) and Kennedy
et at. (10).

PE.FR. : The studies in acults in India have shown lOWEr P.E.F.R. values when

compared with Western figures. Values of P.E.F.R. are compared with their studies (5.
6.7.8.11.13.14,15.16,17,18). This is in contrast with findings of studies shown lower
values of ventilatory functions in Ir.dian Children. A possible explanation of this observation
may be due to the fact that chi Ic:ren studied were comparable with those of Western studies.
Values of Deshpande et at. (5) were lower probably becc:use his subjects were from poor
socioeconomoc section. Most of the studies have bE-en separate regression equations
for boys and girls. Po'lgc.r et a/. (18) who reviewed all the literature of pulmonary functions
test had come to the conclusion that combined equation of P.E.F.R. can be formed for boys
and girls. We also ob8uved the similar findings as shown in Graph C10

FEVt!FVC Ratio; The portion of vital capacity blown out in unit time in children
is significantly highEr than that of adults. Thsi feature has been observed in this study
as well as in WestErn Studies. Our values of FEV1/FVC corresponds to those of Lion
et al. (12). In this study the air blown out is in the ture of 88.6% and 89.9% (Table No. V)
respectively in boys and girls in one second. Graph A B C1 shows that values of different
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pulmonary function tests are higher in boys when compared with gir,ls. For vital capacity
this difference in reased a::; age is increased which is r.on!)istant with Zapletal et RI. (22).

REFERENCE

Bhattachar'l . A.K. and Sachidan nda Banerjee. Vital capacity in children and young adults of India. Ind. J.
Med. Res. 54 : 62-71. ! 966.

2. Biure J. pirom tric s u ias in normal subjects IV ventilatorl capacities in healthy children 7-17 years of age.
Acra P&ediSlrics. 52 : 232 1963.

3 Chetty. A.a. P, Ghai a'ld ';5. Guleria. Pulmonary function studies in normal children. Indian Paediatrics. 12 :
647-651.1975.

4. Demuth. G.R, and W.F. Howelt. The growth of lung function I. lung volumes. Paedriatrics. 35 : 162. 1965.
5. Deshpande. J,N.• H.B. Dhat. C.D. Shirole and A.H. Pande. Pulmonary functions and their cOlrelation with anthro

pqmetric parameters in rural children. Indian J. Paediatrics. 50 : 375-377. 1983.

6. Dugdale. A.E. and Margaret Moori. Normal values of forced vital capacity. forced expiratory volume and peak
flow rate in children. Arch. Dis. Child.. 43 : 239-334. 1963.

7. Engstrom. I.. P. Karlberg and S. Kracpelion. Respiratory studies in children. I. Lung volume in healthy children
6-14 ye3rs of age. Acta Paediatrics. 45: 277. 1956.

8. Godfrey. S.• P.L. Kambureff and J.R. Nairn. Spirometry. lung volumes and air way resistance in normal children
aged 5-18 years. Br. J. Dis. Chest.• 64 : 15-24. 1970.

9. Jain. S.K. and T.J. Ramiah. Norms in healthy boys 7-14 years age. Indian J. Chest Dis.• 10 : 69. 1968.

10. Kennedy. M.C.S,. D,C. PE':ltem Thursby and a.p. Oldhem. Pulmonary function studies in normal boys. Acrh
Dis. Chifd., 32 : 347. 1957.

, 1. Lunn. J.E. Expiratory measurement of 3.556 sheffield School children. Brit. J. Prevo Soc Med., 19 : 115.1965
(Cited by Godfrey et af. 1970).

12. Lyons. H.A.. R.W. Tanner and T.C. Picco. Pulmonary Functidn studies in children. Amer. J. DIs. Child. 100 :
196.1960.

13. Malik, S.K. Peak expiratory flow rate 0 healthy boys from Panjab. Indian Paediatrics. 18 : 517-521. 1981.
14. Malik. S.K. Peak expiratory of flow rate in schaal age girls from Panjab:'/ndian Paediatrics. 19 : 161-162, 1982.

15. ' urray, A.N. and C,D. Cook. Measurements of peak expiratory flow rates in 220 normal children from 4.5
18.5 years of age. Paediarrics. 62 : 186.1963.

16. Nairan. J.R .. A.J. Bennet. J.D Andrew and P. Mc Arthru, A study of respiratory function in norml children
(School). The peak flow rate. Arch. Dis. Child. 35 : 253. 1961

17. Parmar, Veena Rani. Lata Kumar and S.K, Malik. Norm~1 values of peak expiratory flow rate in healthy North
Indian School children. Indian Paediatrics, 14:541-594. 1977.

18. Polgar. G. and V, Promachatte. Pulmonary function tes:ing in children. Techiques and standards. W.B.
aunders, Phifadelphla. 1971.

19_ Singh. M.D. and S. Prabhakaran. Pulmonary function studies, J. Indian Med. Assoc.• 29 : 269,1957.

20. Strang. L.B. The ventilfl!ory capacity of normal children. Thorax. 14: 305. 1959.
21 Wang, T.R, and Levison. Standarcls of pulmonary function in children. Amer. Rev. Res. Dis~ 99 : 879-894,1969.

(Cited by SK, Malik et al., 1982).

22. Zapletal. A., E.K. Motoyama. K.P. Vande Woestrijne, V,R. Hunt and S.A. Souhuy. Maximum expiratory flow
volume curves and airway conductance in children and adolescents. Appl. Physiol.. 26 : 309.1969. (Cited by
Polgar e( al.. 1971).


