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WORKERS IN MALAYSIA

SYNOPSIS

A study was carried out to determine ventitatoy capacity (Forced Ex-
piratory Volume or FEV,, and Forced Vital Capacity or FVC) in ap-
parently normat Malay office workers in Malaysia. The subjects, 78
males and 113 females, were interviewed using a standardized ques-
tionnaire to exclude those with symptoms or past history of car
diopulmonary disease. Measurements of age, height, weight, FEV,
and FVC were made on each subject; the FEV: and FVC were
measured using Vitalograph spirometers. The mean FEV, and FVC
for males were 3.35 litres and 3.76 litres, respectively. For females,
the mean FEV. and FVC were 3.46 and 2.72 litres, respectively.
Height was positively correlated with FEV. and FVC (p<<0.01).
However, the correlation with age was not significant at the 1% level.
Regression equations for predicting FEV, and FVC of Malay male
and female office workers were computed. The implications of the
findings are discussed, and compared with other studies in
Singapore and Britain.

INTRODUCTION

Tests of lung function are important ancillary investigations in the
diagnosis and management of many pulmonary diseases, including
those which are occupationally refated such as byssinosis and
pneumoconiosis. Normal values for ventilatory function are ordinarily
based on data from healthy populations. Such data are used to derive
regression equations for predicting expected lung volumes and
capacities for a particular age, sex and height. Measures of ven-
tilatory function such as vital capacities also vary in different ethnic
groups and with athletic conditioning or strenuosity of occupations
(1, 2).

In Malaysia there has been very little research done to establish
normal values for ventilatory function. The purpose of this study is to
determine ventilatory capacity (Forced Expiratory Volume in one se-
cond, or FEVs, and Forced Vital Capacity, or FVC) in apparently
healthy Malay office workers engaged in light or sedentary work (3).
This study thus constitutes part of a general survey by the Factories
and Machinery Department to establish normal ventilatory function
values for Malaysians of different ethnic origins. The data obtained
can then be used as a control to assess lung function in.various oc-
cupational groups.
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MATERIALS AND METHODS

The study poputation consisted of 78 Malay males and 112
Malay females empioyed in various Government offices in
Kuala Lumpur and Selangor. All of thern were involved in
light or sedentary office work for at least one month. The
subjects were interviewed using a standard questionnaire
to exclude those with symptoms or past history of cardio-
pulmoenary diseases, and also those with previous history
of exposure to pneumoconiosis-producing dusts. Nine
females were excluded from the survey in this way.

The subjects were also interviewed on their smoking
habits, and categorised into three groups accerdingly;
nonsmokers were those who had never smoked or had
given up smoking completely: light to moderate smokers
were those who smoked 10 or less cigarettes per day;
heavy smokers were those who smoked more than 10
cigarettes per day.

Height was recorded in centimetres and weight in
kilograms, while exact age was recorded in years on the
day the lung function measurements were made.

The FEV: and FVC were measured using Vitalograph
Spirometers, the instruments being calibrated before the
survey was conducted. The measurements were made in
air-conditioned rooms between 8 am and 4 pm to minimise
the effects of diurnal variation.

The subjects were tested in a standing position with
the chin slightly elevated and the neck slightly extended;
no nose clips were used (4). They were instructed to take a
maximal inspiration and then blow into the apparatus as
hard, fast and completely as possible without interruption.
At least three forced expirations were made. The expira-
ticns were judged unacceptable when full inspiration was
not attained, maximal effort was not utitized, expiration

discontinued before five seconds or before Obvinyg
plateau occurred on the volume-time curve, subject Cough.
ed during test, leakage occurred around mouth-piece, g,
ject hesitated at the start of expiration, and when there
was excessive variability between the three acceptable
curves. (Variation between the two largest FVC AND FEv,
curves should not exceed10% or = 100 mi, whichever is
greater). The average of the three acceptabla
measurements was taken. All measurements were cor
rected to body temperature, ambient pressure  ang. -
saturated water vapour (RTPS). ’

RESULTS

The age distribution of the 104 female and 78 male workers
is shown in Table I. There were no workers aged above 49
years In the study population. The distribution of the
workers according to their smoking habits is shown in
Table 1. There were no smokers among the 104 femaleg
while 33 out of 78 males (42.3%) said they were non
smokKers.

Tabrte Uil shows the mean values fora
and ventilatory function in the Malay male and female
workers. The mean FEV,: and FVC for males were 3,35
litres and 3.76 litres, respectively. For femaies, the mean
FEV: and FVC were 2.46 and 2.72 litres, respectively,

The correfation coefficients between the physical
variables {age, height and weight) and ventilatory function
(FEV. and FVC}) are summarized in Table IV. There was
positive correlation of height with FEV, and FVC for both
males and females (p << 0.01). However, the correlation
belween age and ventilatory function was not significant
at the 1% level although a negative relationship was in.
dicated. Height and weight were positively correlated (p <

ge, height, weight

Table |

Age and sex distribution of Malay office workers

Female Male
Age group No. of No. of
(years) workers % workers Y%
20 — 24 33 31.7 30 385
25 — 29 43 41.4 31 39.7
30 —34 23 221 14 179
35 — 40 5 4.8 3 39
Total 104 100.0 78 100.0
Table Il
Distribution of Malay office workers according to
smoking habits
Female Male
Smoking habit No. of No. of
workers Yo workers Yo
Non-smoker 104 100 33 423
Light to moderate
. { << 10 cigarettesiday) 0 0 ik 14.1
Heavy
{ =10 cigarettes/day) 0 0] 34 436
Total 104 1000 78 100.0
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0.01), but there was no significant correlation of weight
with FEV« and FVC (p = 0.01}. There was strdng positive
correlation between FEV: and FVC in both males and
females (r = 0.89 and 0.92, respectivety).

Other studies have consistentlty shown that age is
negatively correlated with FEV¢ and FVC (5, ). The failure
to demonstrate correlation of age with ventilatory function
in this study is probably due to the fact that there were no
workers aged above 40 years in the study population, while
the FEV: and FVC measurements were found to peak
around 26 — 30 years of age. Thus, in the light of this, only
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the variable height was used to compute regression equa-
tions for FEV: and FVC.

in addition, among the males, there was no statistically
significant difference between the mean FEV, and FVC of
smokers and non-smokers (standardized to the average
age and height of the males), {p =>0.01). The smokers and
non-smokers have therefore been combined to derive the
regression equations for the male workers.

The overall regressions for the Malay male and female
office workers are given in Table V.

Table il

Mean values for age, heighi, weight and ventilatory function
in Malay office workers

Female Maie
Measurements No. of No. of
workers Mean S.D. cVv workers Mean SD C.v.
Age (yrs) 104 27.0 ‘3.6 13.3 78 26.7 38 14.3
Height {cm}) 104 1539 52 34 78 165.6 52 3.1
Weight (ka) 104 506 10.1 200 78 58.8 9.0 15.3
FEV (£) 104 2.46 0.38 15.4 78 335 0.41 12.2
FvC (L) 104 272 0.45 16.5 78 3.76 0.46 12.2
8.D. = Standard deviation
CV. = Coefficient of variation
Table IV
Correlation coefficients between physical variables
{age, height and weight} and ventilatory function
Measurement FEV, FVC Age Height Weight
a} Females
FEV, 1.00
FVC 0.92 1.00
Age ~-0.21* -0.21* 1.00
Height 0.48 0.53 0.12* 1.00
Weight 0.07* 0.21* 0.36 048 1.00
b) Males
FEV, 1.00
FvC 0.89 1.00
Age —0.13* —0.02* 1.00
Height 0.59 0.51 ~-0.28 1.00
Weight 0.09* 0.19* 0.03" 0.27 1.00

*Not significant (p = 0.01)
Other correlation coefficients shown are

significant at the 1% level

Table V

Regression Equations for FEV. and FVC of Malay office workers
aged 20 — 40 years

a) Female
FEV: = 0.0037 Ht — 3.174 (r = 048, p < 0.01) i
FVC = 0.046 Ht — 4285 (r = 0.53, p < 0.01
b) Male
FEV: = 0047 Ht — 4.438 (r = 059, p = 0.01)
FVC = 0.046 Ht — 3.840 r = 051, p= 0.01)
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DISCUSSION

Findings from the present study suggest that ventilatory
function (FEV. and FVC) in these subject are related to
height but not to age, between the age range 20 — 40
years. As noted earlier, the failure to demonstrate linear
relationship between age and ventilatory function may be
due to the absence of subjects aged above 40 years in the
study population. On the other hand, there is growing
evidence from prospective studies that the decline in ven:
tilatory function with age may not be as tinear as is implied
in existing regression equations (4). This underlines the
necessity to apply regression equations with great cau-
tion.

Comparison with other studies showed that ventilatory
function (FEV« an FVC) of the males in the present study
were rather simifar to Malay males inSingapore(2) although
the latter were industrial workers engaged in more
strenous activity (Tables VI and VII), On the other hand,
Chinese males in Singapore (6) engaged in sedentary jobs
seemed to have slightly lower FVC and FEV. than the
Malay males in the present study. When compared with
Caucasians however (5), the Malay males appeared to have

rather lower FVC and FEV, values.

For the female workers, ventilatory function in Malayg
in the present study was more or less: similar to that of
Chinese females in Singapore (6).

CONCLUSIONS AND RECOMMENDATION

The study showed that ventilatory function in Malay office
workers in Malaysia was linearly correlated with height
but not with weight or age between the ages 20 — 4
years. There was also no significant difference between
the mean FEV: and FVC of smokers and non-smokerg,
Further studies to determine ventilatory function in Malayg
above 40 years, and in other ethnic groups in Malaysia arg
recommended.
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Table Vi

Comparison of predicated FEV. for Malay workers using
mean age and height values from present study

Ethnic Predicted
group and no. Prediction Predicted Observed* minus
Investigator of subjects formula mean (litres) mean (litres) observed mean
Males
Zee et al(2) 69 Malays 0.048 Ht — 0.024 Age 3.328 3.350 0.022
(Singapore) — 398
Da Costa et all6) 134 Chinese 0.0267 Ht — 0.0183 Age  3.143 3.350 0.207
{Singapore) — 0.774
Cotes et al{5) 275 British 0.0346 Ht — 0.033 Age 3.728 3.350 +0.378
— 1.12
Females
Da Costa et al(6) 73 Chinese 0.0170 Ht — 0.0175 Age  2.375 2.46 -0.084
{Singapore) + 0.232
* Observed mean is that of present study
Table Vit
Comparison of predicated FVC for Malay workers using
mean age and height values from present study
Ethnic Predicted
group and no. Prediction Predicted Observed* minus
investigator of subjects formula mean (litres) mean (litres)  observed mean
Maies
Zee et al(2) 69 Malays 0.056 Ht — 0017 Age 3.690 3.76 -0.07
(Singapore) — 513
Da Costa et aig} 134 Chinese 0.0409 Ht — 0.0105 Age  3.732 3.76 -0.028
{Singapore) — 2.761
Cotes et al(5) 275 British 0.0508 Ht -— 0.032 Age 4538 3.76 +0.578
— 3.02 ]
Females
Da Costa et al{6) 73 Chinese 0.0271 Ht — 0.0101 Age 2.757 272 +0.037
(Singapore) — 1.141

* Observed mean is that of present study

138



special thanks also go to staff of the Industrial Hygiene
pivision for their invaluable assistance and to Mrs. L. Chee
for typing this manuscript.

REFERENCES

1, Shapiro W, Patterson J L: Effects of sm_oking.and athletic

" conditioning in ventilatory mechanics, including observa-

tions on the reliability of the forced expirogram. Amer Rev
Resp Dis 1962; 85; 191-4, _ _

2. Zee K O, Chew P K: Ventilatory function in normal industrial

" Malay workers in Singapore. Singapore Med J 1976; 17

SINGAPORE MEDICAL JOURNAL

242-7.

- Crockford G W: The thermal environment. In: Schilling RSF,

ed. Occupational Health Practice. London: Butterworths,
1973 309-36.

. Thomson M L: Pufmonary Function. In: Schilling RSF, ed.

Occupational Health Practice. London: Bulterworths, 1973:
75-99.

. Cotes J E, Rositter C E, Higgins | T T and Gilson J ¢

Average normal values for the forced expiratory volume in
white Caucasian males. Br Med J 1966; 1: 1016-9.

. Da Costa J L, Goh B K: Prediction nomograms for lung fune-

tion measurements in adult Chinese. Singapore Med J 1971;
121 193-8.

139



