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ABSTRACT

Background: ILung functions are affected by age, gender, body built, ethnicity,
environmental, socioeconomical, technical and other unidentified factors. Availability of
appropriate reference value is necessary for interpretation of lung function tests and in
assessment of respiratory disease. The standard value of pulmonary function test which is
obtained from western population may not agree with Bangladeshi population as the two
entirely different populations vary in ethnicity, body built, socioeconomic condition and
environmental factors. Thus, attempt needs to be made to obtain values of these parameters
more specific for the population of this region. Aim: The present study was carried out to
find out values for lung function parameters of Forced Vital Capacity (FVC), Forced Expiratory
Volume in 1% second (FEV1) and ratio of Forced Expiratory Volume in 1™ second to Forced
Vital Capacity (FEV1/FVC) of healthy adult Bangladeshi population residing in different
parts of Dhaka city to contribute data towards obtaining reference value for these parameters
for healthy Bangladeshi population in the near future. Materials and Method: A cross
sectional study was conducted in the department of Physiology, Dhaka Medical College,
Dhaka from July 2017 to June 2018. A total number of 150 male subjects and 150 female
subjects were selected with age ranging from 18 to 45 years. The subjects were selected from
different areas of Dhaka city on the basis of exclusion and inclusion criteria. The study
parameters were estimated in the department of Physiology, Dhaka Medical College, Dhaka
by computerized digital autospirometer. Data were collected in a predesigned structured
questionnaire form by the researcher herself. For statistical analysis Unpaired Student’s ‘t’ test
and Pearson’s correlation coefficient (r) test were performed by using SPSS windows, version
16. p value <0.05 was accepted as level of significance. Results: In this study, values for lung
function parameters of healthy adult Bangladeshi population residing within Dhaka city were
estimated. Mean value for FVC, FEV1 and FEV1/FVC ratio were found 3L, 2.82 Land 93%
in male subjects and 2.43L, 2.21L and 93% in female subjects respectively. Conclusion: In
this study we observed the values for lung function parameters of FVC, FEV1 and
FEV1/FVC ratio for adult healthy Bangladeshi population residing in Dhaka city and may be
considered as a visionary contributing step towards determining the parameters’ value for
reference in this country. More such studies in other parts of Bangladesh needs to be carried
out. Data from such studies may be compiled to eventually develop a reference value for the
above parameters which would be more specific for healthy adult population of Bangladesh.
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Lung function parameters in healthy adults of Dhaka

INTRODUCTION

Lung function values are affected by age,
gender, body built, ethnicity,
environmental, socioeconomical, technical
and other unidentified factors. So, there
are no “normal values” for lung function

tests, which can be applied to all
individuals in a given population.
Therefore, measured value of lung

function tests should be compared with a
reference value which is derived from
similar age, gender and ethnicity.
Application of reference values which is
developed for other population may result
in major errors of interpretation’.

American  Thoracic ~ Society  (ATS)
recommends such reference values should
be based on healthy people with the same
anthropometric characteristics and ethnic
origin’. For the American population, ATS
recommends the use of the data which was
derived from the Third National Health
and  Nutrition  Examination  survey
(NHANES III 1988-1994). It concerns
with the Caucasian, African-American and
Mexican —American population ?,

In Europe, previously they used the data
recommended by the European
community for steel and coal reference”.
Recently, European Respiratory society
(ERS), conducted a study under the name
of Global Lung Function Initiative (GLI)
in 72 centers of 33 countries. Quanjer et al.
conducted this studies and analyzed 16000
data to develop a reference value for
Spirometric indices known as global lung
function 2012 equation which are now
applicable globally to different countries’.
However, this study did not give any
significant  attention to South Asian
countties.

Spirometry is the most common method
of pulmonary function test. The basic lung
function tests that measure the air that is
expired and inspired are included in this
method. Spirometry is an invaluable, non
invasive procedure. It is easy to perform as
it is portable and can be performed any
where’.

In Bangladesh few data are available from
old studies. Choudhury et al. conducted a
study on 250 male Bangladeshi subjects for
lung function parameters’. They found the
predicted values for Vital Capacity (VC),
FVC and FEV1 are 20% lower than
standard tables set up for Europeans.

The aim of this work was to find out
values for lung function parameters of FVC,
FEV1 and FEV1/FVC ratio of healthy
adult Bangladeshi population residing in
different parts of Dhaka city to contribute
data towards obtaining reference value for
these parameters for healthy Bangladeshi
population in the near future.

MATERIALS AND METHOD

This cross sectional study was conducted
in the department of Physiology, Dhaka
Medical College, Dhaka from July 2017 to
June 2018. Three hundred apparently
healthy adult male and female, residing in
Dhaka city were selected for the study
based on inclusion and exclusion criteria.

Sampling technique

Dhaka city was divided into zones
according to the socioeconomic condition
of the population. About 10% of the
population of Dhaka city belongs to upper
social class, 50% from middle and 40%
from low social class®. Upper social class
population mainly resides in Banani,
Baridhara, Basundhara residential area,
Dhanmondi, Uttara and selected areas of
Gulshan. Middle class population resides
in Mohammadpur, Motijheel, Paltan, New
Market, Shaymali, Khilgaon and Ramna’.
The slums in Dhaka city are found in
Adabor, Badda, Chakbazar, Jatrabari,
Kamrangir chor and Mugda para where the
people of low socioeconomic status lives'’.
In order to make the sample
representative, 30 subjects were chosen
from those upper class areas, 150 from
middle «class and 120 from low
socioeconomic are as a sperinclusion and
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exclusion criteria. The subjects were asked
to respond to a standardized respiratory
symptoms questionnaire, based on the
ATS and the National Heart and Lung
Institute (NHLI), Division of Lung
Disease (DLD) questionnaire (ATS-DLD

78A questionnaire)"'".

Procedure for spirometry

Spirometry was performed using Minato
Autospiro  (AS-307/AS-507) which s
proven to provide a high degree of
accuracy and reliability. All study subjects
were allowed to perform a minimum of 3
and 2 maximum of 8 tests and the best
FVC, FEV1 and FEV1/FVC was selected
and wused for further analysis. The
spirometer  testing  was  performed
following a  standardized procedure
adherent to ATS guideline under direct
supervision of the principal investigator.
ATS acceptability and reproducibility
criteria was followed for selection of best
pulmonary function curve.

Analysis was performed by using a
computer based statistical program SPSS
(Statistical Package for Social Science)
version 16. Results were presented as mean
and standard deviation (mean ZSD).
Unpaired Student’s “t” test was done to
compare between groups. Pearson’s
correlation  co-efficient (r) test was
performed to explore the relationship
between study parameters and independent
factors.

RESULTS

Table 1 displays the sociodemographic
characteristics of the participants (both
male and female).Here the mean age for
male was 25.99 * 837 years and that of
female was 26.31 = 7.53 years. The Body
Mass Index (BMI) was found to be within
the normal range for both male and female.
Table 2 shows the study parameters in
both male and female. In case of male
subjects all the parameters were
significantly higher when compared to
female  (p<0.001).The current study
showed that, mean value for FVC, FEV1
and FEV1/FVC ratio were 3L, 2.82L and
93% in male subjects and 2.43L, 2.21L and
93% in female subjects respectively. A
positive correlation was observed between
the study parameters (FVC,FEV1) and the
height as well as weight of the study

subjects and were statistically significant
for both genders as can be observed in
Table 3.

On comparing (appendix i) our results
showed lower mean values for FVC and
FEV1 than Caucasian, African, Indian and
Pakistani population. The highest value for
FVC and FEV1 was observed in Caucasian
population. Our mean values were also less
than African and Pakistani population, this
may be due to less mean height. Our
results were almost similar to Indian
population this may be due to similar
height, weight and same environmental
exposure.

Table 1: General characteristics of the study subjects (IN=300)

Male (n=150) Female (n=150)

Age(years) 25.99 £ 8.37 26.31 £7.53

Height(cm) 166.41 £ 6.33 156.05 + 5.36
Weight (kg) 64.70 £ 10.08 58.07 + 8.05
BMI(kg/m?) 23.31 £298 23.81 £298

Results were expressed as mean+SD N= total number of subjects

BMI=Body Mass Index
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Table 2: Mean of study parameters of the subjects (N=300)

Male Female
(0=150) (0=150) prvalue
FVC(L) 3.00 £0.44 2.34 £0.35 <0.001
FEV1(L) 2.82 £0.43 2.21 £0.37 <0.001
FEV1/FVC(%) 93.48+7.12 93.92%6.63 0.580

Results were expressed as mean*SD N= total number of subjects
FVC=Forced Vital Capacity,
FEV1=Forced Expiratory Volumein 1% second

Table 3: Correlation coefficient of FVC, FEV1 and FEV1/FVC versus height and
weight in subjects (IN=300)

FVC FEV1 FEV1/FVC

Male Female Male Female Male Female
Height rvalue 0.485 0.466 0.463 0.475  (0.062 0.219
p value <0.001 <0.001 <0.001 <0.001 (0.452 0.007
Weight rvalue 0.475 0.275 0.360 0.238  |-0.174 0.017
p value <(0.001 0.001 <(0.001 0.003  (0.033 0.833

Pearson’s correlation coefficient (r) test was performed to compare relationship between
parameters of study group, N= total number of subjects.

The test of significance was calculated and p-value<0.05was accepted as level of significance

DISCUSSION

The most important independent factor
affecting lung function parameters is
height. In our study, it was found to affect
all the parameters by a positive
relationship. Many other studies found
similar type of relationship between lung
function parameters and height. For
example Dasgupta et al. found a positive
relationship ~ between lung  function
parameters and height in their study
conducted on healthy adults from eastern
India”?. Study explained lung function
increases with height because increase in
height causes increase in diameter of chest
and thoracic area. Which results in an
increase in total surface area of lungs. So,
in taller people, there is more area for
exchange of air than shorter people and
this causes an increase in lung function'.

On comparing (appendix i and appendix ii)
our results showed lower mean values for
FVC and FEV1 than Caucasian, African,

Indian and Pakistani population. The
highest value for FVC and FEV1 was
observed in Caucasian population. This
could be explained by the fact that
Caucasians have larger trunk to leg ratio at
a given height which is caused by genetic
factors that might control their body
shape'’. Our mean values were also less
than African and Pakistani population, this
may be due to less mean height. Other
factors that may also influence the
parameters are, environmental factors like
nutrition,  exercise, air quality and
occupational exposure. Our results were
almost similar to Indian population this
may be due to similar height, weight and

. 15
same environmental exposure .

The values for FEV1/FVC ratio were
higher or almost similar in our study than
other ethnic groups. Our mean value was
higher than Caucasian population and
similar to Indian, Pakistani and African
population. This is because the differences
in FEV1 and FVC between ethnic groups
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are proportional and independent of age.
According to ATS statement most races
show similar or higher FEV1/FVC ratio
than Caucasians. As FEV1/FVC ratio
depends on the ratio between the
maximum effort in the 1 second (needed
for FEV1) and a sustained effort which is
needed for the whole FVC. The FVC is
better in Caucasians than other ethnic

groups which results in a low ratio of
FEV1/FVC'".

CONCLUSION

The present study estimated the values of
FVC, FEV1 and FEV1/FVC ratio of
healthy Bangladeshi adult population
residing in Dhaka city. This study revealed

that the parameters positively correlated
with height and weight of subjects and did
not show significant correlation with age
of subjects. This study may be considered
as a visionary contributing step towards
determining the parameters’ value for
reference in this country. More such
studies in other parts of Bangladesh needs
to be carried out. Data from such studies
may be compiled to eventually develop a
reference value for the above parameters
which would be more specific for healthy
adult population of Bangladesh.

Appendix i: Comparison of the current study with other studies: male subjects

Age FEV1 | FEV1/ FVC
Authors(year) Ethnicity | Subjects n FVC @)

range years (D) (%0)
Currentstudy Bangladeshi 150 1845 3.00 2.82 93
Fulambarkeret al.'””  |Indian 226 20-80 3.69 3.02 81
Hankinsonetal." Caucasian 898 08-80 5.02 3.95 77
Musafirietal."” African 358 18-80 413 3.50 84
Memonet al.’ Pakistani 321 15-65 3.95 3.01 81

FVC=Forced Vital Capacity

FEV1=ForcedExpiratoryVolumein 1% second n = number of subjects

Appendix ii: Comparison of the current study with other studies : female subjects

FVC=Forced Vital Capacity

Age range | FVC FEV1 FEV1/ FVC
Authors(year) Ethnicity Subjects n

yeats v | © *)
Currentstudy Bangladeshi 150 18-45 2.34 2.21 93
Ashoketal. (2004) Indian 137 20-80 2.55 212 83
Hankinsonetal.(1999) Caucasian 594 08-80 3.75 3.01 80
Musafirietal.(2012) African 392 18-80 297 2.55 85
Memonetal. (2007) Pakistani 183 15-65 3.88 2.88 79

FEV1=ForcedExpiratoryVolumeinl“second. n= number of subjects
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