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Abstract: A study of respiratory function was carried out in 192 adult Sri Lanknd
females of age group 19 - 29 years. Vital capacity (VC), Forcedvital capacity (FVC),
forced expiratory volume in one second (FEV1) and maximum voluntary ventilation
(MVVF) were measured by spirometry and the peak flow rate by a mini Wright peak
flow meter. The d u e s observed were found to be less than that reported for Europeans and closer to thoge af North Indian populations. The relationkhip of thi results
to-height and weight was studied. Prediction formulae based on height were derived
for some of the tests.

1. Introduction
Measurement of bng function is widely used in the diagnosis and the assess:
ment of progress in patients with cbrdiopulmonary disease and evaluating
the fitness of patients to undergo anaesthesia. Therefore it is important to
determine reference ranges for the Sri Lankan population who vary significantly in stature from their European counterparts. Cullumbine's islandwide
survey of physical fitness in 1949 states-that females of average age and
height had a mean vital capacity of 1570 ml. These data are significantly
lower than $hose of ~ o c where
h ~ the vital capacity of young adult females*
was reported as 2160 ml. The fact that Koch's study group consisted of
University freshmen of a presumably higher socio-economic status may
account for this difference.
The above figures a e much lower than -those reported for European
countries. Kaltreider, et. a15 reported a vital capacity(VC) of 3.14 k 0.41 1
for females of age 23.1 3.4 years. They were taller (163.4k 4.2 cm) and
heavier (57.2k 9.4 kg) than Sri Lknkan females of the same age group. This
greater stature may account for the larger vital capacities observed. In this
respect, Sri Lankans are closer to Indian populations and it would be more
relevant to compare Indian figures with the available Sri Lankan figures.
Young North Indian females of age group 15-40 years have a vital capacity
of 2625 l4 and South Indians of age group 17-29 years have a mean vital
caphcity of 2560 1.8 They-aresignificantly higher than those reported for a
comparable age group by ~ o c h .A~ preliminary" study9 of Sri Lankan
females of age range 19--29 years gave a value of 2698 +- 555.6 ml for vital
capacity.

*

such as
Vital capacity has been related to several bqdy mea~u~ements
body surface area, thoracic volume, body weight, height and age.-Prediction
formulae have been worked out from these relationships for European
populations. The purpose of this study is to examine the relationship of lung
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function tests to body height and weight and to ob;tain prediction formulae
based on these relationships for young Sri Lankan females.
2. Experimental

2.1 Subjects

192 females of age range 19--29 years were studied. The subjects were selected from among medical students and s&f of the University of Peradeniya.
They had no history of cardiopulmonary illness in the past or at the time of
examination. Height and weight of each subject were measured using a
standard laboratory scales (Detectomedic, Detectq scales INC, Brooklyn,
N.Y., USA).
2.2

Spirometric Measurements

Spirometric measurements were d d out by the methods deskibed
previously for adult males.9 The measurements were vital qpacity (VC),
forced vital capacity (FVC),forced expiratory volume in one second (FEV1),
maximum voluntary ventilation (MVVB)', and peak expiratory flow rate
(PEF). The terminology far lung function tests put forward by Gandevia
and ~ u g h - ~ o r l was
e s ~used in this study.

3. Results

*

A total of 192 females of mean age 22.07 2.27 years was studied.
Table 1 gives the means and standkd deviations of results. All data
were expressed at BTPS.
Table .1. Means and .Stadard:Deliati'on~.ofResults (n=192)
'

Vital capacity(m1) 25 74.6*462,2

PEF(l/m)

428.9f 77.4
0

Results obtained for height and weight compate favourably with previous data.l
A matrix of bi-variate correlation coefficients was developed to study
the relationship between the different body memurements and is shown in
Table 2. Height was seen to have a highly significant correlation with weight,
VC, FVC, FEV, and PEF, as indicated by high values of r. Relationship of
the above measurements to weight wereseen to be of a lower order although
significant as indicated by lower r valuea. The magnitude of these r values
indicate that less than 25% of the variation in results could be accounted

n
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for by changes in weight. Therefore height was chosen as the parameter to
derive prediction formulae for the other five measurements.
Table 2. Measurement of physical characteristics and pulmonary function
Correlation coefficients (n=192)

u
bb

c eight:
Weight
(a) (kg)

FV%

VC

Height

0.5800* 0.6006*

Weight

0.5048*

VC

FEVl
(ml)

(ml)

MVVF
(llm)

PEF

(llm)

0.4547.

0.4412.

0.1087

0.4452*

0.5%14*

0.3509*

0.08'65

0.2624+

0.7577"

0.7349*

0.2184+

0.4920~

0.8884'

0.2771+

0.3328*

0.2230

0.3810*

FVC
FEVl
MBC

0.1007

Regression equationstaregiven below.

-

VC

=

-4403.2+ 42.12 H (r = 0.60)

FVC

=

-2347.3+ 30.97 H (r = 0.46)

FEVl

=

-2201.7 + 28.85 H (r = 0.44)

PEF

=

:439.4 % 5.61 H (r = 0.45)

a

(H = Height)

6
As MVVp did not show a high correlation with either height qr weight,
it was not possible to calculate a prediction formula for these measurements.

4. Discussion
. .

he results of lung,function te&s in the piesen$ study.aie lower than those
,reported,for many Western pdpulations. They .are'closer to,vahes available.
:'for 'North .' Indian. women report@ by.: d a 'and
,
~amiah.' Peak expiratory
.
Indian
.
figures?
,,flow.ratetoo,seem.tobe close to North
'

. .
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Values for maximum voluntary ventilation did not correlate with
height or weight. MVVF depends more on factors such as compliance of the
lungs and the thoracic wall and the efficiency of the respiratorymuscles than
on body size. This may account for the poor relationship observed with
height and weight. An earlier study9 showed the same lack of correlation
between height and weight and MVVF in the case of males. Therefore it was
not possible to derive a prediction formula far this value.

4

a

p

The present survey gives higher values for vital capacity than in Koch's
study6 which reported a value of 2160 ml in the. case of females. It is difficult to account for this difference as both groups of subjects were of similar
socio-economic backgrounds.
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