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Summary: Feak expiratory flow rate (PEFR) was studied in 806 he~lthy 6 to 58 years old Haryanvi
males. A sleep rise In PEFR is seen with age uplO 18 years. litt16 variatIon occurs between 19 to 26
yea's afld s followed by a gladual fell thereaftef. The formulae for the predictIon 01 PEFR from age
and h&ight in different age groups have boon worked out Horyarwi childr6ll are taller having PEFR and

predicted values of PEFA higher than the children of other Indian stales and are well comparable 10
Western children, On the other hand in Haryanvj adults observed and predicted values of PEFR arl" low.
II 15 possible that economical uplift of this arba dUll to industrializalion arld grC'&ll 'evolulion. has
led to improved nUl/ition resulling into beller physical and functional (PEfR) developm&r1101 voungef

gene'ation. It is suggested that in developing stalos the phvsical and functional norms should be perio

dically revi/I'Wed.

Key words: peak expiralory ftow ratc

INTRODUCTION

plediclion formulae •

It is essential to detect and treat respiratory obstruction at an early and reversible
stage for the prevention of permanent damage. For the demonstration of narrowing of
the respiratory passages different expiratory flow rates are being employed. Peak expira~

tory flow rate (PEFR) is one such parameter which cafl be ea!'.oily measured. Published
data on PEFR by Indian authors are mostly in children (13. 14) or in adults (2.5.9.10.15).
In the present study we are reponir.g PEFR in Haryanvi malE'S in different age groups.

MATERIAL AND METHODS

This study was undertaken at Medical College Hospital, Rohtak and nearby
schools. A total of 806 healthy non-smoker male subjects from 6 to 58 years were studied.
The subjects were school boys, medical students, teachers and other staff members of
medical college and attendents of patients. Children were studied in their schools while
other subjects were studied in the medical college hospital. Peak expiratoty flow rate was
measured by using Wright's Peak Flow Meter. The test was performed in standing position.
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After a group demonstration. the subject was asked to blow into the mouthpiece as forcibly
as possible. The test was repeated 3 to 5 times and best of these readings was recorded
for analysis as Lt/mt. Age of the subject was recorded in years to the nearest birthday
and was confirmed from school register in case of children. The height was measured
in centimeters without shoes. with the subject standing erect.

RESULTS

Mean values of PEFR at different age groups are shown graphically in Fig. 1.
From this figure. three distinct phases in the curve can be observ€d. There is a steep
rise in PEFR with age from 6 to 18 years. then there is only a little variation (Plateau)
between 19 to 26 years which is followed by a gradual fall in PEFR from 27 to 58 years.
Therefore. we have divided our subjects into 3 groups - children. young adults and adults.
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Fig. 1 : Graphic presentation of PEFR at d;(ferent age groups in Haryanvi males.

Table I and II show the number of subjects. their height and PEFR in children
(Table I). young adults and adults (Table II). The comparison of PEFR values of present
series with those reported by other Indian workers has been shown in Table I and III. The
correlation coefficient of PEFR with age and height. alone and combined is shown in
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TABLE I : Comparison of PE!'R values of Harys:wi hovs with those of South Indian boys (Singh and P/!r; 14) :

Age in Present series Smgh end Peti (/4)

V~, No. of Height (ems) PEFR (Ltlmt) No. of Heighr (ems) PUR (Ltlml)
subjects mean±SD mean±S.D. subjects m6an±SD meen±SD

6 26 114.3::i:3.2 116.1±35.4 25 110.2±4.1 121.6±31.6

7 26 116.4±4.1 196.3±36.6 33 115.7±6.0 147.4±39.6

8 26 120.8±4.6 218.2::i: 27.1 17 123.7:f:5.6 184.1±34.6

9 29 125.8±4.7 230.3::i:30.8 21 126.0±5.1 197.4±42.8

10 " 129.6±3.4 253.8±44.0 26 132.5±6.9 227.5±45.7

11 25 134.5±6.2 272.0±48.7 33 130.7±5.6 231.4±47.8

12 43 141.7±3.9 321.0±63.1 24 138.1±8.1 267.9::i:38.9

13 35 148.6*6.7 330.1±48.5 31 140.1±7.0 270.0±43.8

14 29 153.5±8.2 354.8±42.8 20 147.7±7.9 318.8±68.2

15 33 161.3±6.9 357.3*47.9 21 15l.1±9.9 363.3±67.6

16 30 165.8±5.2 427.8±62.8 21 159.4±7.0 400.5±70.0

17 " 167.6±6.6 489.01±46.4

18 38 168.4±5.8 487.2±52.9

TABLE II: Height and PEFR in Haryanvi adults.

Young adults (19-26 years) Adults (27-58 years)

A., No. of Height PEFR Ag' No. of Height PEFR
(yesrs) subjects (cms) (Ltlml) (yeatS) sUb;ects (ems) (Ltlmr)

meen4:.SD meenzSD meafl;kSD mean:J:SD

" 37 Hi8.8±5.9 507.5z 48.9 27-29 43 168.5±8.2 483.8±50.5

20 " 169.4:1::6.8 504.7:1::49.5 30----34 " 166J)±10.4 411.2:1::55.6

21 39 168.8±72 505.3:1::37.7 35-39 " 167.4t 11 .2 464.6:1:: 32.9

22 " 169.3±6.9 511.7:1::53.6 40-44 22 165.9±6.9 439.5:1::70.5

23 20 168.7±10.2 504.3±56.2 45-49 " 167.2± 7.2 405.3±59.4

24 17 168.9±9.2 507.7±50.4 50-54 20 167.9±9.2 394.7±36.2

25 18 169.3±7.8 508.7t49.5 55-58 20 168.0:1::12.4 348.3130.2

26 16 169.0±4.2 501.5±42.9
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TABLE '" : Comparision of PEFR values I'll different age groups with other Indian authors.

Age groups Kamal 81 a/. Malik 8t al. Singh and Per; Present
(7) (9) (15)

H'. PEFR H' PEFR H'. PEFR H'. PEFR

15-19 lli3.1 487 164 441 162.2 166.4 453.8

20-24 164.0 501 167 481 165 2 483 169.1 500.3

25-29 165.8 '06 167.1 486 165.2 1..a.8 493.3

30-34 1lJ2.4 '" 167.4 4" 163.4 166.0 471.2

35-39 165.9 497 165.9 480 163.4 467 167.4 464.6

40-44 105.9 165.9 417 163.9 489 165.9 439.6

45-49 161.4 391 41S 163,9 167.2 405.3

50-54 161.4 418 163,7 488 167.8 394.7

55-58 161.2 356 396 163.7 168.8 348.3

H' : H&igtlt

TABLE IV: Pr!!'diction formulae for PEFR in different groups.

Physical
parameter

Child/en
(6_18 yrs)

Young adults
(19-26 V's)

Adults
(27-58 Vrs)

Pred. Form. r or A P value Pred. FOrm. I Or R P value Pred. FOlm. r or A P lIalue

Combined 2.83Ht+14.94A 0.9999 <.001
He-ghl and Age -273.1 (A)

Age (Vrs) 27.0 A-12.0

Height {ems} 5.0HT·403.3

0.9395 <.001

0.9424 < .001

516.3-0.54A 0.0581 -NS 629.5-4.78A 0.5602 <.001

2.14HI+144.4 0.2903 <.01 1.43Ht+202.7 0.2081 <,05

2.36Ht-l.21A 0.3048 <.01 1.71 HI-4.93A 0.6123 <001
+133.6 (AI +349.3 (A)

P,edicrsbilitv 01 combined formufae

Increased
oller age

InC/eased
over he-ght

<.001

<.001

<.001

<.05

<.001

<.001

,

A: Age Ht ; Height R : Multiple correlation coelfiderl,.! r ; Correlation CoeffidllOl

StallJtical analvsis usi,.g simpletinear re-gression for Age and Heighl alllne arld
Mulllple Regression plane for plan Age and He-ghl combIned.



Volume 28 Peak. Flow Rate in Harvanvis 323
Number 4

TABLE V: Comparison of predicted values of PEFR in children at different
heights by different prediction formulae.

Predicted PEFR (Lt/mt) at hflighl of
s,. Series Type of Prediction
No. subjects 120 em 135 em 150 cm

,. Nairn el 81. (12) Weslern 5,59Ht-476 19' 279 363

2. Murray and Cock (11) Western 5.7Ht-4BO 204 290 37'
3 Lunn (8) Western 3.92Ht-271.15 199 258 317

4. Parmar el 8/. (15) N. Indian 5.05BHI-40B.664 '" 274 350
Chandigs.h, SlI'1gh and Peri (14) s. Indian S.OHt-420.4 180 25' 330

6. Present N. Indian S.OHt-403.3 204 279 351
(Haryanvi)

Ht _ Height in centimeters.

TABLE VI: Comparison 01 predicleod values of PEFR in young adults and adults st
diffaront age and height by different prediction formulae.

Predicted PEFR (Lt/mt) 81

S,. Series Type of subjecl Predicfion formulea 20 yrs. 35 yrs. 50 yrs.
No. 169 em 157 em 158 em

,. Ferris el al. (3) Western 4,73 Ht-2.46 A-200.32 550 '02 471

2. Johannsen and Bantu 2.92 Ht-4.19 A+37.69 448 379 319
Erasmus(S) (African)

3. WoolC<lck al a/. (16) New Guinea 3,8S HI-2,64 A-42,5 55S '08 472

4. Gragg and Nunn. (4) Western 30.63 A-723 A2+.00521 A) 582 623 690
+1.46 Ht-30,15

,. Basavaraju and S. Indian 13-22 A: 30.2A-177.7 427 456 407
Parvathi (I) 23-4BA : 571.8-3.3A

PEFR_5.2Ht_414.2

, Singh and Peri (15) S. Indian Agtt 17-29 : 2.74 Ht+53.4 'IS 497 467
30 and more: 567·2A

7. Malik. et 81. (9) N Indian 10.91 A-·2686 A2+.001681Al 480 470 435
+5.080B Ht-502.99

B. Presllflt N. Indian 19-26A : 2,36Ht-l 21A+133.6 'OB 462 390
27-5BA : 1.71 Ht-4.93A+349.3

A _ age in years HI _ Height in celHimetcrs
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Table IV. from which it is clear that predicted value is significantly increaSEd at all age
groups when both age and height are tC!ken into cor.sideration than either of th£se alone.
The predicted value of FEFR by our formulee at Given age and height are comJ:ared in
Table V and VI with those d€rived at by using formulae of other authors.

DISCUSSION

Measurement of PEFR is a simple procedure. In children PEFR increase with age "
and height. the correlation is highly significant (Table I and IV). Haryanvi boys are generally
taller than South Indian boys and have higher PEFR (table I). The predicted values
from height alone in Haryanvi boys are higher than South Indian boys (1.4) and are well
comparable to Chandigarh (13) and Western boys (8, 11. 12). Basavraju and Parvathi
(1) observed an increase in PEFR with age upto 22 years and thereafter a gradual dec·
rease.

In the present study. there is insignificant va~iation in PEFR in young adults (19-26
years) while a gradual decrease occurs with the advancement of age in older individuals.
Younger Haryanvi adults are taller than old ones and have well comparable or slightly
higher PEFR than other Indians but at higher age they have definitely lower PEFA (Table
Ill). There is significant increase in correlation when both age and height are used than
either of these alone fOL the prediction of PEFR value in all the three groups (Table IV).
The predicted PEFR by our fOrmulae at 50 years of age and 168 centimeters of height is
quite low as compared to the pledicted values derived for other Indian (1, 9, 15) and
Western subjects (3. 4. 16) but higher than that for Bantu subjects (6). However, at 20
years of age and 169 centimeters of height our predicted PEFA is comparable or higher
than other Indians (1. 9. 15) but lower than Western subjects (3. 4,16).

It is possible that economical uplift of this area due to industrialization and green
revolution has led to better nutrition of the population. This in turn has resulted in in~

creased height and higher PEFR in younger generation. Malik et at. (10) have found
higher PEFA in good socia-economic status teachers than their eDrlier observation in gene
ral population (9) of the same area.

It is suggested that in developing states. the physical and functional norms should
be periodically reviewed in view of a likely inprovement in socia-economical status and
health.
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