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Background: Vital Capacity (VC) is defined as a change in volume of lung after maximal inspiration
followed by maximal expiration is called Vital Capacity of lungs. It is the sum of tidal volume,
inspiratory reserve volume and expiratory reserve volume. Vital capacity of normal adults ranges
between 3 to 5 litres. A number of physiological factors like age, gender, height and ethnicity effect
lung volumes. The reference values of lung volume and capacities were calculated previously and those
studies played pivotal role in establishing the fact that air volume capacities measured in an individual
fall within a wide range among healthy persons of same age, gender and height but with different
ethnicity. The objective of this study was to evaluate the changes in vital capacity in with height and
gender. Methods: This cross-sectional study included 74 male students in the Department of
Physiology, Liaquat University of Medical and Health Sciences, Jamshoro during January–March,
2014. The volunteers were divided into 2 groups of height ≤167.4 cm and >167.4 cm. The
volunteers’ height was measured in cm. Vital capacity of the subjects was measured using standard
protocol. Mean±SD of age, height and vital capacity were calculated. Results: Mean vital capacity in
students with height >167.4 cm was higher than average vital capacity of students with height ≤167.4
cm. It might be due to the increased surface area of the lungs in relation with increasing height.
Conclusions: There are variations in vital capacity of individuals in relation to their heights, within the
same ethnic and age groups.
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INTRODUCTION
Pulmonary function tests (PFTs) are widely used to
measure the performance of lungs during physiological
and pathological conditions. PFTs determine lungs
capability of holding air, amount of air moving in and
out and how well lungs take in oxygen and remove
carbon dioxide from blood. These tests also measure
pathology in lungs if any present and hence used as
diagnostic tests for lung diseases. There are a number of
diagnostic tests such as Residual volume, Inhalation
challenge tests, Body plethysmography, Gas diffusion
tests, and exercise stress tests, which help in defining
status of lung functions. But spirometry being the most
commonly performed lung function test, is considered
as first choice in diagnosis of lung pathology.
Spirometry is a technique used to measure amount and
flow of air inhaled and exhaled and the lung function. It
measures amount of air that can be moved in and out of
one’s lungs.1
Most measured entity of lung function is
Vital Capacity; Change in volume of lung after
taking maximal inhalation followed by maximal
exhalation is called Vital Capacity of lungs. It is the
sum of tidal volume, inspiratory reserve volume and
expiratory reserve volume. Vital capacity of normal
adults ranges between 3 to 5 litres. A number of
physiological factors like age, gender, height and
ethnicity show variations in pulmonary functions.
The reference values so calculated play a leading role
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in establishing the fact that lung volume capacities
measured in an individual fall within a wide range
among healthy persons of same age, gender and
height but with different ethnicity.2
Although there have been many studies done
to compare any significant relation between height and
vital capacities but such types of studies have been done
long ago probably half a century ago, these values need
to be revised again according to our race and ethnicity.
The aim of this study was to observe the
variation in VC among same gender (young males, age
17–23) in relation to their height, performed on
PowerLab®.

MATERIAL AND METHODS
This cross-sectional study was carried out in the
Department of Physiology, Liaquat University of
Medical and Health Sciences, Jamshoro. Students were
requested to be a part of research study. Total 74
students participated. Predicted values were derived
from calculated spirometric observations on PowerLab®
before a prerequisite medical screening. The volunteers’
height was measured on BMI scale (RGZ-160), all
respiratory parameters were measured on PowerLab®
(T-125, AD-Instruments, Australia).
Male students 17–23 years of age, BMI in
normal range, i.e., 18–24, non-smoker and having no
history of any cardiac or respiratory disease were
included. Female students, male students with BMI >25,
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smokers and those, having history of any cardiac or
respiratory diseases were excluded.
A prerequisite medical screening session
consisting of BMI, Electrocardiogram (ECG), and
Blood Pressure (BP) was done before spirometry. Data
were analysed using MS Excel. Mean±SD were
calculated.

RESULTS
The vital capacity in male students with height >167.4
cm was 3.0±0.5 L. and with the height ≤167.4 cm the
vital capacity was 2.9±0.4 L.
Table-1: Vital capacity of subjects in relation to
height (Mean±SD)
Height
≤167.4 Cm
>167.4 Cm

Age (Yr)
19.1±0.56
18.4±0.52

Height (Cm)
161.9±0.56
168.6±0.52

VC (L)
2.9±0.4
3.0±0.5

DISCUSSION
The study reveals that the average vital capacity in
taller male students (with height >167.4 Cm) was
greater than the male students having height ≤167.4
Cm. Reason for this variation is that, with increasing
height, chest girth and thoracic area is increased and
hence total surface area of lungs is increased. In taller
people there is more area for exchange of air is
available than in shorter ones, and therefore greater
amount of air can exchange in and out and this causes
an increase in vital capacity of taller people. A tall
individual may have a higher VC, FRC and TLC. A
study from Nigeria showed that vital capacity
increases with height.3 This study is in agreement
with the Nigerian study.
In order to explain correlations between vital
capacities and physical parameters (height, weight,
surface area and volume of thorax), many attempts
have been made with the hope that accurate
prediction of correlations would be made possible.4
Sara Khan has also suggested the relationship
between vital capacity and the cube of height among
boys and girls of same height and BMI in Candian
children.5 Carey et al in his seven year longitudinal
study revealed the negative relationship of weight
with lung volumes.6 According to American Thoracic
Society, while interpreting pulmonary function test
one must consider racial and ethnic differences. The
fact is that process lung functional development
occurs up to about 35 years of age and then it starts
regressing.7
Several studies suggest that height is the
best single standard of reference, but to be more
accurate, the prediction of correlation is gained by
references of age and weight in addition to height
with preference to index of build or chest girth.8 If
the body physique of man and woman is similar then
there should be little difference in their lung volumes.

Linear equations which relate the lung volume and its
subdivisions to standing height offer a simple means
of measuring normal values of lung volumes and
capacities without much sacrifice of accuracy, in
limited ranges of height.8
Physiological, psychological and anatomical
factors of individuals contribute to this alteration.
Body mass index, height, weight and chest diameter
are the variables that show alterations from individual
to individual. It is important to consider biological
variations while assessing lung functions.9–12 Gender,
body size, and age are some factors responsible for
variations in lung volumes and capacities among
individuals.13–16 Studies suggest that ethnicity as an
important factor also shows variability in lung
volumes among individuals of same height, gender
and weight.9,13 Peter in his study stated that deviation
of spirometric values from the calculated values can
occur even when the best combination of physical
factors are used.17
Out of a number of subdivisions of the lung
volume, the most extensively studies have been done
on the vital capacity and many formulae which can
calculate the normal vital capacity from physical
factors as sitting or standing height, weight, BMI,
surface area and volume of thorax and combination
of these variables, have been developed.2,6–8,11–13,15,16

CONCLUSION
There are variations in vital capacity of individuals of
same gender in relation with their heights within same
ethnic and age groups. Height is the robust factor which
affects the lung volumes and capacities among all other
physical factors, e.g., gender, age, and ethnicity.
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