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Estimation of ventilatory function is a requirement for the refined diagnosis of
certain respiratory diseases and in the objective assessment of severity and results
of therapy in broncho-pulmonary disorders. It is a very useful tool in mass sUrveys
of lung function and as a screening test in suspected obstructive airway disease.
In addition, in the sphere of sports and in the selection of personnel for organisations
which often demand strenuous physkal dfort, respiratory function estimation plays a
distinct role.

Many instruments for estimation of ventilatory function have been devised but
these suffer from the common drawbacks of being bulky, complex and dependent on

electric supply. The introduction of Wright Peak Flow Meter (Wright and Mekcrrow
1959) met, in many ways, the demand for a simple, portable and spring dependant
instrument. Since then, this instrument has been used with satisfaction in many
countries, both for clinical and survey purposes (Shephard, 1962; Fairbrain, 1962;
Leiner et aI, 1963; Nairn, 1961; Backhouse, 1975).

In the present communication we report the Peak Flow Rate (PFR) of 4320
healthy adult male subjects, as estimated by Wright Peak Flow Meter. We
have endeavoured to establish the PFR in relation to age and height. Also. Wehave
tried to examine the correlation, if any, between PFR and the range of chest
expansion. Finally, an attempt has been made to show the effect of habitual
smoking on PFR.

MATERIALS AND METHODS

Fig. I shows the Wright Peak Flow Meter. It is about 5 inches in diameter and
1.375 inches in depth and weighs about I kg. EssentialIy the instrument co~ts of a
pivoted vane, the rotation of Which is opposed by resistance of a spring. The radial
inlet, into which fits a removable mouthpiece leads to the vane to which both spindle
and pointer are attached. The forced expiration cause the vane and pointer to rotate
until the maximum attainable flow has been reached where it is held by a ratchet until

released by operating the reset button. In principle, a single forced expiration is
taken as the basis of assessment and PFR is defined as the highest flow rate sustained for
at least 10 milIiseconds.
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Subjects were drawn from army personnel and prospective army recruits who
volunteered to undergo the test. It was ensured that the individuals, at the time were

Fig. 1. Peak Flow Meter in use
not indisposed in any manner particularly that they did not have any disease of the
cardio-respiratory system. The examination Was carried out as follows: Height
without shoes Was measured. Chest expansion WaSmeasured by a steel tape going
round the chest, just below the nipples in front and just below the angles of the sca-
pulae at the back while the subject's arm were hanging down from the sides. Two
measurements, i.e. after full expiration and maximum inspiration were recorded 3
times and the maximum difference, corrected up to 0.25 inch, Was noted as chest
expansion. Before measuring the PFR, the purpose of the exercise Was explained and
the technique was demonstrated to each individual. He WaSthen made to blow as hard
as he could through the mouthpiece of the Peak Flow Meter several times as a trial.
Following this, the subject WaSasked to make three attempts and the maximum deflec-
tion Wasrecorded as the PFR. It Was interesting to note that the variation in the PFR
reading between successive attempts was well within 10%.

The mouthpiece Was washed and cleaned in antiseptic lotion before use by every
subject. The wire guaze filter at the root of the inlet nozzle was brought out and cleaned
after every twenty examinations. Among the subjects the habitual smokers were iden-
tified after the test and the number of cigarettes consumed daily was noted.
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RESULTS AND DISCUSSION

A total of 4320 healthy adult male subjects were included in the study. Their
distribution according to age, height, chest expansion and cigarette ~mokning are shown
in Tables I to IV. The average PFR Was found to be 563.5 L/min. in the whole group.
It is pointed out that the number of subjects in the 41-45 age group Was 67 and that
of the 46 years and above was 24. Such small number in certain age groups present
problem in statistical evaluation. But as the subjects were selected at random to
eliminate the element of bias, this handicap could not be avoided.

TABLE - III

Distribution of Subjects by Chest
Expansion

Chest expansion (inch)

1

Ii

2

2i
3 and above

No. of Subjects

Total

138

836

2646

538
161

4319

TABLE - IV

Distribution of Subjects by
Cigarette Smoking

No. of Cigarette No. of Subjects

o
1 - 5
6 - 10

11-15
16 - 20
21 - 25
26 and above

1304
383

1779
537
254
20
36

4313Total
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TABLE - I TABLE -II

Distribution of Subjects by Age Groups Distribution of Subjects by Heights
.

Age group (Year) No. of Subjects Height (inch) No. of Subjects-
15-2) 328 Below 60 8
21 -25 1823 60-64 409
26 - 30 1206 65 - 66 2787
31 - 35 627 67 - 68 848
36 - 40 245 69 - 70 235
41 and above 91 71 and above 33

--
Total 4320 Total 4320
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The PFR of the subjects according to age groups in shown in Fig. 2. That the
PFR rose progressively as the age advanced and reached a maximum average of 569.4
L/min. in the 26 to 30 year age group is in agreement with the findings of Gregg (1964)
whose work formed the basis of the nomogram which is supplied with the instrument.

From this peak there Was a slow decline in PFR in the 31 to 35 and 36 to 40 year
age groups, which is in agreement with the nomogram. But in the 41 and above age
group, we observed a sharp fall ofPFR to 513 L/min. This is at variance wit1.1the
finding of Gregg (I 964) and as pointed out earlier the small number of subjects in this
age group might have caused this anomaly.
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Fig 3. shows the PFR of the subjects according to their heights. It was noti-

ced that PFR rises proportionately to the height of the subject. This is in agreement
with the nomogram which accompanies the instrument.
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About the PFR according to age and height of our subjects falling short of that of

the subjects of Gregg (1964) by about 50 L/min. we have no definite explanation to
to
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Fig. 3. PFR according to height

to offer. It can only be conjectural to suggest that the moisture content of the atmo-
spheric air might have some contribution towards this damping effect. Lack of phy-
sical fitness is surely not a factor because for the majority of our subjects, physical
training and games form a part of their daily routine. Similarly, malnutrition can be
ruled out, since most of our subjects live on a high calorie and well balanced diet.

The relationship of the range of expansion of the chest with PFR is shown is Fig. 4.
It Was observed that the average PFR was 532.5 L/min. in those subjects whose chest
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exapansion Was 1 inch and the PFR rose proportionately as the chest expansion in-
creased reaching 586 L/min. for those whose chest expanion was 3 inches OJ above.
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Fig. 4. PFR according to expansion of chest

This finding lends support to the belief that measuring the range of chest expansion
is a rough guide to ventilatory efficiency.

The effect of cigarette smoking is shown in Fig 5. It Was noted that upto a
maximum daily consumption of]O cigarettes there was no significant reduction
in the PFR cf the subjects. But as the number of cigarettes increased the PFR steadily
fell to 527.2 L/min. in those who habitually consumed more than 25 cigarettes daily.
Most reports on cigarette smoking are unanimous about its deleterious ~ff~ct on
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ventilatory function. Ashley (t 975) pointed out that fall in PFR of 1 percent waS
clearly evident in those persons who had smoked over 20 cigarettes a day for more
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Fig, 5 PFR according to number of cigarette smoking

than 20 years. In our subjects we observed a distinct and gradual fall in PFR as the
number- of cigarettes exceeded 10 a day.

SUMMARY

Peak Flow Rates (PFR) of 4320 healthy adult male subjects have been estimated.
The correlation of PFR w;th age, height and chest expansion has been documented
and the effect of cigarette smoking on PFR has been analysed.
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