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Introduction

In diagnosis and treatment of respiratory diseases,
the assessment of lung functions is of considerable
importance®™. The Peak Expiratory flow Rate
(PEFR) is a simple, reproducible & easily
affordable test of lung function. Standard or
Reference PEFR, hence forth called as Reference
PEFR values for an individual subject depends
upon his / her gender, height, weight, ethnicity &
smoking status®, are obtained with the help of
specific formulae’s or with the help of
nomograms.

An Individual subject has a PEFR, determined
with the help of peak flow meter, the Cipla
Breathometer® being the most studied one. The
PEFR of an individual subject varies with the
reference value. A higher deviation is often seen
in those with respiratory illness, which is used for
diagnosis or treatment of Respiratory Illness. The
said deviation is also seen in subjects without
history of any Respiratory or related IlIness.

This cross sectional study was conducted to
measure the PEFR values and an attempt has been
made to find out the correlation between PEFR

values and dynamic anthropometric parameter
such as Chest expansion & Physical activity.

Material & Method

This study was conducted at MGM Medical
College, Indore & Study participants were
Undergraduate students pursuing MBBS Ist year
and Ist year BPT course. These students were
taught, Respiratory physiology and its assessment
during their formal training sessions in the
department of Physiology. They were invited to be
part of this study & asked to complete a
Respiratory health and demographic
questionnaire. Those students who duly completed
& submitted the questionnaire were offered
Informed consent form. Those who provided the
informed consent were then included in the study.
(Figure 1)

Following their inclusion in the study, the vitals
like height, weight, chest measurements,
Peripheral Oxygen saturation (Sp02),
Hemoglobin, Pulse Rate and Blood pressure,
PEFR were recorded. The Weight, Height, Chest
measurements, Peripheral Oxygen saturation
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(Sp0O2), Hemoglobin, Pulse Rate and Blood
pressure were assessed with the help of standard
and well validated instruments. The PEFR values
were measured using the Breathometer™ (Cipla
Ltd., India) with EU scale. The highest of the
three readings were taken as the test value®.

Reference values of PEFR, for each subject were
calculated with the help of equations derived and
validated in a previous study. The formulae for
determining Reference PEFR were, for Females:
PEF =-1.454 (Age) + 2.368 (Height) & for Males:
PEF = -1.807 (Age) + 3.206 (Height).®

Undergraduate students, pursuing

MBBS first year & BPT course (n=278)

Invited with the help of orientation

session & offered a Questionnaire
g N2

Incomplete & inappropriately Complete & duly filled

filled questionnaire questionnaire

! l

Excluded from the Included in the
study (h=159) study (n=119)

Pursuing Regular

Not Pursuing

Physical

activity(n=38)

Physical activity
(n=81)

The data was tabulated on an Excel sheet,
analyzed with the help of suitable filters. The data
sets thus obtained, were analyzed with the help of
students T test Unpaired assuming unequal
variances.®

Result

In all 278 students were invited and as per study
flow, 119 were included in the study. There were
78 female (age, 19.6 + 0.26) and 41 male (19.2 +
0.32) subjects in the study. All the subjects
included in the study, were healthy & non-
smokers. None of them reported suffering from
any Respiratory disorder. They had peripheral
Oxygen saturation (SpO2), Hemoglobin, Pulse
Rate and Blood pressure, within Normal range.
The PEFR values & related data were first
grouped separately for males & females. Then
among males & females, they were further

grouped on the basis of Regular Physical activity
(Yes / No); On type of physical activity Isotonic
(Yoga, Pranayam, Aerobics, Dancing, walking
and stretching etc) & Isometric (weight training,
pushups, gymming etc); Chest expansion (<5cm
vs > 5 cm) (10); Duration of activity (<150
minutes per week vs > 150 minutes per week) (7-
9), as detailed in tables below.

The groups once made were matched for variables
like age distribution, they matched each other
(p<0.05). The PEFR values were then matched
with reference values obtained for each individual
subject and difference (APEFR) was calculated.
The mean APEFR for each group was calculated
and compared against comparable group. The F
values (ratio of variance within each group) were
calculated and appropriate test of significance was
chosen. The Students t-test unpaired, for unequal
variances were applied.

Table I_Illustrating the Effect of Physical activity on PEFR in Females

Regular Physical activity No. of Mean p Significance
Subjects | APEFR | value

Yes 19 -31.48 | 0.15 Statistically

None 59 -56.75 Insignificant
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Type of Physical activity No. of Mean p Significance
Subjects | APEFR | value

Isotonic ( Aerobic) 14 -37.27 0.33 Statistically

Isometric (Gymming) 5 -15.27 Insignificant

Type of Physical activity & | No. of Mean p Significance

Chest expansion Subjects | APEFR | value

Isotonic & Chest Expansion 8 -12.26 0.16 Statistically

(<5 cm) Insignificant

Isotonic & Chest Expansion 6 -70.63

(=5 cm)

Isometric & Chest Expansion 3 -20.28 0.45 Statistically

(<5 cm) Insignificant

Isometric & Chest Expansion 2 -7.75

(=5 cm)

Type & Duration of Physical No. of Mean p Significance

activity Subjects | APEFR | value

Isotonic & Duration <150 5 25.28 0.03 Statistically

min/week significant

Isotonic & Duration >150 9 -72

min/week

Isometric & Duration <150 1 77 Statistics & Relevant Tests

min/week can't be applied

Isometric & Duration >150 4 -38.58

min/week

Table Il Illustrating the Effect of Physical activity on PEFR in Males

Regular Physical activity No. of Mean p value Significance
Subjects APEFR

Yes 19 -94.17 0.19 Statistically

None 22 -76.85 Insignificant

Type of Physical activity No. of Mean p value Significance
Subjects APEFR

Isotonic ( Aerobic) 10 -71.78 0.03 Statistically

Isometric (Gymming) 9 -119 Significant

Type of Physical activity No. of Mean p value Significance

& Chest expansion Subjects APEFR

Isotonic & Chest 5 -53.35 0.08 Statistically

Expansion (<5 cm) Insignificant

Isotonic & Chest 5 -90.22

Expansion (=5 cm)

Isometric &  Chest 3 -90.32 0.19 Statistically

Expansion (<5 cm) Insignificant

Isometric &  Chest 2 -127.245

Expansion (=5 cm)
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Type & Duration of No. of Mean p value Significance
Physical activity Subjects APEFR

Isotonic & Duration <150 3 -86.72 0.03 Statistically
min/week significant
Isotonic & Duration >150 7 -65.38

min/week

Isometric & Duration 0 0 Statistics & Relevant Tests
<150 min/week can't be applied
Isometric & Duration 9 -119

>150 min/week

Analysis/Result

Among the females, those who pursued Regular
Physical activity (n=19) had a lower APEFR
(44%) as compared to those who didn’t (n=59),
but it was not significant statistically (p=0.15,
>0.05). Table 1

Among the female subjects, who pursued Regular
physical activity, those who pursued Isotonic
exercises (n=14) had a higher APEFR (144%) as
compared to those who did isometric exercise
(n=5), but this was not significant statistically
(p=0.33, >0.05). Table 2

The differences among those who pursued
Isotonic or Isometric exercise & who had a chest
expansion (<5cm or > 5 cm) also were not
significant statistically. Table 3

Those who pursued Isotonic (<150 min /week )
(n=5), had PEFR values which were higher as
compared to their reference values, while those
with Isotonic exercise (>150 min/ week) (n=9)
had lower PEFR as compared to their reference
values. The difference is statistically significant.
(p=0.03, <0.05) Table 4.

Among the male subjects, those who pursued
Regular Physical activity (n=19) had a Higher
APEFR (122%), as compared to those who didn’t
(n=22), and it was not significant statistically
(p=0.19, >0.05). Table 5 those who pursued
Isotonic exercises (n=10) had a lower APEFR
(40%) as compared to those who did isometric
exercise & this difference was statistically
significant (p=0.03, <0.05). Table 6

The differences among the male subjects, those
who pursued Isotonic or Isometric exercise & who
had a chest expansion (<5cm or > 5 c¢m) also were
not significant statistically. Table 7

Those who pursued Isotonic exercise (<150 min
/week), had a higher APEFR (132%) as compared
to those who pursued Isotonic exercise (>150 min
/ week) & the difference is statistically significant
too (p=0.03, <0.05) Table 8

Discussion

The PEFR of subjects varied with that of
Reference values for each subject. There was a
greater deviation APEFR among males (n=41) (-
84+20.2) in comparison to females (n=78)(-
50+16.5).

It was statistically significant in females who
pursued Isotonic exercise, for duration < 150 min
per week & in males who pursued Isotonic
exercise, Irrespective of duration of activity. They
had lower APEFR values in comparison to
subjects who followed either Isometric exercise or
none.

In males, those who did Isotonic exercise for
duration > 150 min per week had higher PEFR
values as compared to those who pursued isotonic
exercise for <150 min per week while the reverse
was found true in females. This was a
contradiction discovered in the study & should be
taken up for validation with the help of a larger
study.

The findings of the study agree with the findings
of the previous study by Karthik PS® et al.

Recommendation

The study could have been better with a greater
participation (42% of the Invited subjects,
satisfied the Inclusion criteria), a greater
proportion of individuals practicing regular
physical activity (only around 24% & 46% of
subjects pursued regular physical activity,
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amongst females & males resp.) & Similar type of
activity for a longer duration of time. The
participants practiced Isotonic exercises like,
Yoga, Pranayam, Aerobics, Dancing, walking and
stretching and that too in various proportions.
Very few of participants who did pursue the
Regular physical activity, did it for >150 mins per
week.

Conclusion

The subjects who pursued regular physical activity
in the form of Isotonic exercises had PEFR values
closer to the Reference values for their Gender,
height, Weight. However this benefit needs better
Quantification & validation with a larger & more
robust study.
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