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Relevance. Pulmonary function test (PFT) is an important assessment for lung function. The most commonly used method for PFT
is Spirometry. It involves the use of a spirometer to measure lung volumes and capacities. Different diseases cause different patterns
of abnormalities in a battery of pulmonary function tests. An earlier study suggested that reductions in maximal oxygen consumption
(VO,max) occur reasonably among patients of obstructive and restrictive lung diseases.

Objective of this study was to assess the correlation between the parameters of pulmonary function and cardio-respiratory fitness
with the amount of physical activity.

Material and Methods. This pilot study was conducted in the Department of Physiology, RUHS College of Medical Sciences,
in a group of 100 apparently healthy subjects (students) of 18-25 years age group of either sex. Anthropometric parameters (height,
weight and BMI), pulmonary function test (PFT), GPAQ, body fat percentage and VO, max were assessed in standard laboratory settings.

Results. The mean+SD for Age, Height, Weight, GPAQ score, FEV |, PEFR, MVV, FEF25-75% and VO, max was found to be higher
in male participants as compared to female participants while BMI and FVC were almost equal in both the genders but Body Fat % and
FEV /FVC were higher in female participants. Correlation of VO, max with FVC, FEV . PEFR, MVV and FEF25-75% is moderately
positive while correlation of VO, max with FEV /FVC is poorly negative in male subjects. In female subjects correlation of VO, max
with FVC, FEV . PEFR and MVV is poorly positive while with FEV /FVC and FEF25-75% it is poorly negative.

Conclusion. Present study concludes that maximum oxygen consumption (VO, max) was positively correlated with pulmonary
functions except FEV /FVC ratio in male. While it was poor positive in females except FEV /FVC ratio and FEF. Study also concludes
that observations of PFT parameters vary for male and female subjects. VO, max i.e. maximum Oxygen Consumption was found to be
higher in male participants of the study as compared to female participant’s i.e. male subjects utilizes more amount of Oxygen while

exercising than female subjects.

Keywords: Pulmonary Function Test, Maximum Oxygen Consumption, Spirometry, Respiratory System.

Relevance. Pulmonary function test (PFT) is an
important assessment for lung function [1]. Permit
accurate, reproducible assessment of the functional
state of the respiratory system. Different diseases
cause different patterns of abnormalities in a battery
of pulmonary function tests. These patterns allow us
to quantify the severity of respiratory disease, which
enables us to detect disease early and characterize the
natural history and response to treatment [2].

The most commonly used method for PFT is
Spirometry. It involves the use of a spirometer to mea-
sure lung volumes and capacities. Spirometer is basi-
cally of two types, simple and computerized. But the
drawback with the simple spirometer is that it can’t
measure the values of dynamic lung indices [3].

Computerized spirometer is used to measure
dynamic lung volumes and capacities, which is
reported graphically depicting volumes and flow pat-
terns in the lungs. The most important parameters in

dynamic spirometry are the FVC, FEV, and the FEV /
FVC ratio [4].

Earlier studies show that the Variables of
Spirometry (FVC, FEV, & FEV /FVC ratio) have a
close interaction with higher VO, max levels [5].

An earlier study suggested that reductions in maxi-
mal oxygen consumption (VO, max)occur reasonably
among patients of obstructive and restrictive lung dis-
eases [6].

VO, max is maximal oxygen consumption i.e. the
maximum amount of oxygen a person can take in and
the value does not change despite an increase in work-
load overtime until voluntarily exhaustion. VO, max
is the primary measure of cardio respiratory fitness
[7].

VO, max can be estimated using direct or indi-
rect methods. Direct method also known as maximal
graded exercise test can be estimated by open circuit
Spirometry, which is generally used in clinical or
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research settings e.g. Treadmill test, cycle ergometry.
An indirect method of calculating VO, max is exer-
cise based and non-exercise based. Exercise based
VO, max is calculated by equations such as queen’s
college step test, cooper 12 min test,1 mile rock port
test etc. while Non exercise based VO, max is esti-
mated by age, body surface area, body mass index, fat
% e.g. Wassermann equation [8].

People who possess a low VO, max have an
increased chance of premature death, as well as the
development of numerous chronic diseases, whereas
individuals with a high VO, max have less chance of
developing chronic diseases, all-cause mortality, and
coronary artery disease [9].

A dynamic lung volume is the basic component of
cardiopulmonary fitness (VO, max) itself, however
their correlation with each other and with physical
activity level is to be investigated further.

Objective of this study is to assess the correlation
between the parameters of pulmonary function and
cardio-respiratory fitness with the amount of physical
activity.

MATERIAL AND METHODS

A Pilot study was conducted in the Department
of Physiology, RUHS College of Medical Sciences,
Jaipur in a group of 100 apparently healthy subjects
(students) of 18-25 years age group of either sex from
RUHS college of Medical Sciences by Convenient
sampling. Ethical approval (EC/P-35/2019) was
taken for this research from institutional ethical com-
mittee of RUHS College of medical sciences, Jaipur.
And written informed consent was collected from
all the participants (Voluntary). Study Design was
Cross sectional study. The subjects suffering from
Hypertension, Diabetes, Cardiac, Respiratory and
Musculo-skeletal disorders having history of hospi-
talization in last three months and use of alcohol and
smoking were excluded from study.

The anthropometric assessment was done as per
the guidelines given in the Anthropometry Procedures
Manual published by the National Health and
Nutrition Examination Survey (NHANES) [10].

All measurements were taken prior to the start of
the exercise schedule.

Weight and height were measured with help of
standardized weighing machine and stadiometer

Body fat Percentage was estimated according to
chart based on Durnin and Womersley data (1974)
[11].

Global physical activity questionnaire (GPAQ):

This questionnaire collects information on physical
activity participation in three settings(domains):

activity at work (work or occupational physical
activity), travel to and from places (active travel), and
on leisure time physical activity (recreational physical
activity), as well as sedentary behaviour.

Pulmonary Function Test was performed using
computerized Spirometry (model no: CMSP-01). The
measurements taken under dynamic lung indices were
FVC, FEV1, and FEV1/FVC%.

VO, max was measured using direct method
AD Instrument Gas Analyser (model-ML206).The
test procedure “The treadmill graded exercise test
protocol”, in which Subject is asked to walk for 3
minutes at level grade followed by a brisk walk at
self-selected speed (b/w 4.3-7.5 mph)at level grade
for 3 minutes and then with a constant speed, treadmill
grade is increased by 2.5% every minute until the
subject achieves fatigue and is unable to continue the
exercise [12].

RESULTS AND DISCUSSION

Table 1 mentioned above shows that mean+SD
for Age, Height, Weight, GPAQ score, FEV |, PEFR,
MVV, FEF25-75% and VO, max was found to be
higher in male participants as compared to female
participants while BMI and FVC were almost equal
in both the genders but Body Fat % and FEV /FVC
were higher in female participants.

Table 2 shows the correlation of VO, max with
parameters of PFT i.e. FVC, FEV , FEV /FVC ratio,
PEFR, MVV and FEF25-75% in male and female
subjects. According to the table mentioned above
correlation of VO, max with FVC, FEV . PEFR, MVV
and FEF25-75% is moderately positive while correla-
tion of VO, max with FEV /FVC is poorly negative
in male subjects. In female subjects correlation of
VO, max with FVC, FEV . PEFR and MVV is poorly
positive while with FEV /FVC and FEF25-75% it is
poorly negative.

The present Pilot study was done toassess the cor-
relation of maximal oxygen consumption VO, max
with parameters of pulmonary function test in healthy
young adults.

Mean FEV /FVC ratio of male subjects under the
study was 89.734£7.1 and for female subjects it was
91.4844.7. While FEV /FVC ratio for males and
females in the study by Vijyan VK was 85.87+7.05
and 87.53+6.17 respectively. This shows that in both
males and females of present study value of FEV /
FVC ratio were slightly higher than that in Vijyan’s
study, but difference is very minor or ignorable [13].

Mean PEFR of male and female subjects under
the study was 5.204+1.75 and 3.97+1.43 L/min. These
values of PEFR were found to be lesser than that
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Table 1

Distribution of mean+SD of different parameters in total subjects (male & female) Age, Height, Weight,
BMI, Body Fat%, GPAQ Score, FVC, FEV , FEV /FVC, PEFR, MVV, FEF25-75% and VO, max

Ne Parameters Male subjects Female subjects t-value p-value
mean+SD mean+SD
1 Age 19.88+1.8 19.02+1.6 1.125 0.131
2 Height 1.68+0.05 1.59+0.05 11.048 0.001
3 Weight 64.26+10.35 54.42+9.2 4.262 0.002
4 BMI 21.47+3.09 21.53+4.7 -0.08 0.46
5 Body FAT % 14.5343.53 21.09+5.4 -6.935 0.001
6 GPAQ SCORE 1538.35+616.2 957.85+£321.75 4.686 0.001
7 FVC (L) 2.77+0.73 2.7+0.46 4.764 0.001
8 FEV (L) 2.45+0.62 1.84+0.4 4.81 0.001
9 FEV /FVC 89.73+£7.1 91.48+4.7 -1.185 0.119
10 PEFR (L/min) 5.20+1.75 3.97+1.43 3.263 0.007
11 MVV (L) 102.36+33.55 78.95+23.8 -16.293 0.001
12 FEF25-75% 3.3+0.97 2.7+0.67 2.943 0.002
13 VO, max 46.83+9.48 35.9449.8 5.618 0.001
Note:
GPAQ — Global Physical Activity Questionnaire Score;
FVC — Forced Vital Capacity;
FEV, — Forced Expiratory Volume in 1 Second;
FEV /FVC - Forced Expiratory Volume in 1 Second to Forced Vital Capacity Ratio;
PEFR — Peak Expiratory Flow Rate;
MVYV — Maximum Voluntary Ventilation;
FEF 25-75% — Forced Expiratory Flow Over the Middle One-Half of the FVC;
VO, max — Maximum Oxygen Consumption.
Table 2
Distribution of correlation of VO, max with PFT parameters in male and female subjects
Ne Parameters r- male p-value r- female p-value
1 VO, max & FVC 0.66 <0.001 0.168 0.37
2 VO, max & FEVI 0.70 <0.001 0.130 <0.493
3 VO, max & FEV / FVC -0.013 0.91 -0.139 0.463
4 VO, max & PEFR 0.48 <0.01 0.16 0.38
5 VO, max & MVV 0.55 <0.01 0.24 0.18
6 VO, max & FEF 0.48 <0.01 -0.059 0.75

found in another study conducted by Nayak PK et
al. in which PEFR of male and females subjects was
8.95+1.12 and 7.01£1.07 L/min respecitively [14]. As
PEFR is affected by several factors like age, height,
weight, BMI etc. Thus difference in these anthropmet-
ric parameters could be a reason of causing difference
between the PEFR of subjects from two studies.
Mean MVV of male and female subjects under the
present study was 102.364+33.55 and 78.95+£23.8 L.
Values were found to be higher than observed by
Solanki S et al. in their study conducted on healthy
young adults from population of western rajasthan.
The values of MVV in their study for male and female
participants were 70.41+33.57 and 52.23+£24.71
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L respectively. A significant difference between the
MVYV of male and female participants was observed
in both the studies [14].

Values of FEF25-75% for male and female partic-
ipants under our study were 3.3+0.97 and 2.7+0.67
respectively. It shows that male participants were
having higher FEF25-75% than female partici-
pants, may be because of difference in size of tho-
racic cage and anthropometric measurements. Similar
findings occurred in the study conducted by Vijayan
VK et al. In their study FEF25-75% for male and
female subjects was 4.16£1.28 and 2.774+0.76 i.e.
females were having slightly lesser values of this
parameters.
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Mean VO, max of male and female subjects under
the study was 46.83+£9.48 and 35.94+9.8 ml/kg/min
respectively. In the present study male participants
were having higher VO, max level than the female
participants of our study. Similar results were found in
another study conducted in Gujrat by Shah H et al. on
healthy young population in which mean VO, max of
was 36.12+12.05 ml/kg/min, while that for male and
female subjects was 39.5+11.28 and 32.74+12.82 ml/
kg/min. Observations under present was slightly
higher than that found in the study by shah but the
difference occurred between male and female partici-
pants were found in both the studies [15].

Correlation between VO, max and PFT param-
eters was evaluated separately for male and female
participants in the present study. In male participants,
VO, max was found to be correlated moderately pos-
itive with FVC (r=0.66) and FEV | (r=0.70). VO, max
of male participants was poorly positive for PEFR
(r=0.48), MVV (1=0.55), FEF (1=0.48), on the other
hand correlation was poorly negative with FEV /
FVC ratio (r=-0.013). In the female participants of
our study, VO, max was correlated poorly positive
with FVC (r=0.168), FEV, (r=0.13), PEFR (1=0.16)
and MVV (r=0.24). VO, max of female subjects was
correlated poorly negative with FEV /FVC ratio
(r=0.139) and FEF (r=0.059).

CONCLUSION

Present study concludes that maximum oxygen
consumption (VO, max) was positively correlated
with pulmonary functions except FEV /FVC ratio in
male. While it was poor positive in females except
FEV /FVC ratio and FEF. Study also concludes that
observations of PFT parameters vary for male and
female subjects. VO, max i.e. maximum Oxygen
Consumption was found to be higher in male partici-
pants of the study as compared to female participant’s
i.e. male subjects utilizes more amount of Oxygen
while exercising than female subjects.
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JOCIIKEHHSI METOIY KOPEJISIIIT TECTY HA JIETEHEBY ®YHKIIIIO TA MAKCAMAJIBHOI'O
CIIOKMBAHHSA KMCHIO V 3I0POBUX MOJIOJMX JIFOJEM

Coni X., Kaxep C., Cabo H., Copym 7K.
VYuieepcumem meduunux nayx Paoscacmany, Konedo meouunux nayx, ocaiinyp, Padscacman, Inois

jitendersorout123@gmail.com

AktyaabHicTb. Tect sereHeBoi QpyHkmii (TJID) e BaxkmBUM [UTs OmiHKK QYHKIIT JiereHiB. HaitOurpmr mommpernm merogom TJID
€ cripoMeTpist. Bin mepenbauae BUKOPUCTAHHS CIipOMETpa /Ul BUMIPIOBAaHHS 00 €My Ta €EMHOCTI JiereHb. Pi3Hi 3aXBOPIOBaHHSI CIIPH-
YHUHSIOTH Pi3HI MOZIENI aHOMaJil y TecTax JereHeBoi QyHKIil. [TonepeHe 1ocmimKeHHs IT0Ka3ao, M0 3HIKEHHSI MAKCHMAJIbHOTO CIIO-
uBaHHsa KUCHIO (VO, max) oOrpyHTOBaHO BinOyBacThCA CEPEN MALIEHTIB 3 OOCTPYKTUBHUMH Ta PECTPUKTUBHUMH 3aXBOPIOBAHHAMH
JICTCHb.

Linb: OmiHUTH KOPEISAIIIO TapaMeTpiB JIeTeHeBO1 (QYHKIIT Ta KapaiopecipaTopHOi MiATOTOBICHOCTI 3 00cAToM (pi3HYHOTO HABaH-
Ta)KCHHSL.

Marepiaau Ta metonu. Lle minoTHe gocmipkeHHs Oyito mposeieHo Ha kadenpi dizionorii konemky Meananux Hayk RUHS, y rpymi
31 100 mpakTH4HO 370pOBHX CyO’€KTiB (CTyACHTIB) BikoM 18-25 pokiB Oynb-sKoi cTaTi. AHTPOIOMETPUYHI MapaMeTpH (3picT, Bara Ta
IMT), nerenesa pynkuis (TJID), GPAQ, incoTok sxupy B oprauismi ta VO, max Oynu OliHEHi B CTaHIaPTHAX Ta0OPaTOPHUX yMOBaXx.

Pesynbraru. byno BusBieHO, Mo cepenne 3nadennsa+=SD mus Biky, 3pocty, Baru, ouinku GPAQ, FEV , PEFR, MVV, FEF25-75 %
i VO, max Oy/o BULIIMM Y YOJIOBiKiB-y4aCHUKIB MOPIBHAHO 3 Kinkamu, Tofi Ak IMT i ®IXKEJI Gynn maiike onHakoBMMH B 000X cTaTeil.
Ane % xupy B opranizmi Ta FEV /FVC Oynu Buimumu y skiHoK-ydachuib. Kopenanii VO, max 3 FVC, FEV, PEFR, MVV i FEF25-
75 % € IOMipHO MO3UTUBHUMH, TOI K Kopensalis VO, max 3 FEV /FVC cnabo neratnsHa y 4osoBikiB. ¥ kiHOK kopesiis VO, max 3
FVC, FEV , PEFR 1 MVV c1abo n03uTHBHI, TOAI SK 3 FEV]/FVC 1 FEF25-75% cnabo HeratusHi.

BucHoBok. MakcuManbHe CIOXHBAHHS KMCHIO TO3MTHBHO KOPEIIOE 3 JIETEHEBUMH (DYHKIISIMH, 32 BHHSTKOM CIIiBBiJHOIICHHS
FEV /FVC y uonoBikiB. ¥ siHOK NOKa3HUK c1ab0 MO3UTUBHUH, 32 BUHATKOM crisBifHomenHs FEV /FVC i FEF. Ilapamerpu TJI® Bij-
PI3HSIIOTBCS TS YOJIOBIKIB 1 )KiHOK. MaKCHMaibHE CIIO)KHBAaHHS KUCHIO BUILE Y YOJIOBIKIB, MOPIBHIHO 3 KIHKaMH, TOOTO YOJIOBIKH CIIO-
JKMBAIOTh O1JIbIIIE KHCHIO M/l Yac TPEHYBaHHSI, HiXK KIHKH.

Korouosi ciioBa: nereHesa (QyHKIIis, MAaKCUMaJIbHE CIIOXKUBAHHS KUCHIO, CITIPOMETPIs, TUXaIbHa CHCTEMA.
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