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( ABSTRACT ’ INTRODUCTION: Exercise induced bronchoconstriction (EIB) is transient narrowing of lower respiratory tract
airways after exercise. It affects about 5 to 20 % of healthy individuals and 80% of Asthmatics. Obesity has been

considered as one of the risk factor to the development of EIB. Symptoms of EIB are nonspecific and can be seen in a variety of disorders and
studies have shown a lack of diagnosis specificity and sensitivity based on symptoms.
AIM: The aim of this study was to evaluate frequency of EIB in Medical students of Govt. Medical College Miraj. We also tried to find out
association of body mass index (BMI) with EIB. We also tried to find out correlation of subjective feeling of breathlessness (symptom of EIB)
with actual findings of spirometry tests used to asses EIB.
METHOD: This cross-sectional observational study was conducted on 80 male medical students. Exercise challenge test was conducted for
participants. Pre and post-test values of Forced expiratory volume in one second (FEV 1) and Peak expiratory flow rate (PEFR) were compared
and students with>10% decrease in post-test FEV1 & PEFR were considered positive cases of exercise induced bronchoconstriction. Statistical
analysis was done by using software, IBM-SPSS VER 20.
RESULT: In our study frequency of EIB in medical students was 6.4%.
Decrease in post-test FEV1 and PEFR values were statistically significant with P value <0.001. Our findings show that there was no association
between BMI and EIB. Our study results also reveal strong correlation between subjective feeling of breathlessness measured in terms of visual
analogue scale (VAS) and objective spirometry tests used to assess EIB.
CONCLUSION: EIB is one of the major problems to be addressed as increasing frequency of EIB in healthy population could pose a threat
when people attempt exercise training for their health benefits. Proper care with physician's consultation can minimize undue risks associated
with EIB in healthy people.
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INTRODUCTION:

Exercise induced broncho constriction is due to temporary narrowing
of lower airways after exercise. Pathophysiology of EIB is very
complex. Sequence of events occurring after exercise leading to
bronchoconstriction are, hyperventilation, entry of dry air in airways,
water loss from airway surfaces and dehydration of airway surfaces
[1]. Hyperventilation also creates hyperosmolar environment at
airway surfaces leading to activation of mast cells and eosinophils.
Mast cells and eosinophils release prostaglandins (prostaglandin D,),
leukotrienes, histamine, eosinophil cationic protein and neutrophil
chemotactic factor [2, 3]. These molecules cause airway smooth
muscle contraction.

EIB has nonspecific symptoms such as wheeze, shortness of breath,
chest tightness & chest pain (children), cough (after exercise) and early
fatigue. These symptoms are also seen in many disorders.

Other risk factors for EIB include allergens, high pollen counts,
pollution, and dry air. Chemicals, insecticides, pesticides, and
fertilizers also can trigger EIB.

Typical EIB attack occurs 5 — 15 minutes after physical exertion & peaks
within 6 — 8 minutes. Symptoms gradually resolve within 30 — 60 minutes
[4-7]. EIB prevalence in healthy individuals is 5 t0 20 % [8-11].

Asthma is one of the factor associated with EIB. EIB occurs in 80 to 90
% of asthmatic patients [9, 12 and 13]

Prevalence of EIB in children is higher than in healthy individuals. It's
about 3 to 35 %[14-22].

The prevalence of EIB is greater in high-performance athletes than in
the healthy individuals due to prolonged inhalation of cold and dry air
[10,23,and 24].

Exercise induced bronchoconstriction is one of the major problems
affecting optimal performance in sports. It is hindrance to achieve top
athletic performance. It is reversible condition in which smooth
muscle in the airways constricts in response to physical activity. Due to
various attack triggers breathing becomes so difficult that athletic
performance declines significantly.

EIB restricts ability to exercise and can affect quality of life. Hence
there is need of improvement in management of EIB so that people
with EIB remain physically active.

As health benefits of exercise cannot be ignored by people, effective
management of EIB becomes prime need.

EIB is clinically diagnosed with bronchial provocation test using
eucapnic voluntary hyperpnoea, methacholine aerosol challenge,
mannitol inhalation, hypertonic saline aerosol challenge, exercise
challenge (field or laboratory), and histamine challenge.

Many symptoms of EIB are nonspecific and can be seen in a variety of
disorders. Diagnosis and treatment of EIB only on the basis of
symptoms lacks diagnostic specificity [25]. People with symptoms of
EIB may not have EIB with objective testing and people fulfilling EIB
criteria with objective tests may not have EIB symptoms. Hence
objective testing in athletes is very important and instead of on the
basis of only symptoms, EIB diagnosis is confirmed with lung function
tests [23, 26]. Thus symptoms & history without objective lung

Submitted : 23" July,2019

Accepted : 2" September,2019 |

Publication : 01" October, 2019

I INDIAN JOURNAL OF APPLIED RESEARCH I 45




Volume-9 | Issue-10 | October - 2019 | PRINT ISSN No. 2249 - 555X | DOI : 10.36106/ijar

function tests are not adequate to make a definitive diagnosis of EIB.

Very limited work has been done till now on EIB in relation with body
mass index (BMI). Obesity (increased BMI) is considered as one of the
contributing factor to the development of EIB [27-31].

The purpose of this study was to evaluate frequency of EIB in Medical
students of Govt. Medical College Miraj. We also wanted to assess
whether there was any association of BMI with EIB. We also wished to
correlate subjective feeling of breathlessness (symptom of EIB) with
actual findings of tests (spirometry tests) used to asses EIB.

MATERIALAND METHOD

This cross-sectional observational study was initially planned to be
conducted in both male and female healthy medical students with age
group of 20-25 years. Because of noncompliance of female students
study was conducted in 100 male medical students. Amongst these 10
students were excluded due to various reasons like diagnosed asthma,
allergic rhinitis, respiratory tract infection, smoking and other illnesses
like diabetes and hypertension. Another 10 students who were enrolled
for study did not participate in the study. Finally 80 male students were
enrolled after explaining nature of the study and obtaining written
informed consent from each one of them. Study was approved by
ethical committee (Ref No. GMC/EC/24-C/17. dt.20/05/2017) of
Govt. Medical College, Miraj. For all participants thorough history of
EIB was taken and physical examination was done by physician. Study
was conducted in Dept. of Physiology, Govt. Medical College, Miraj,
and PVP Government Hospital, Sangli.

Height & weight was measured to calculate BMI. Students with BMI
18 to 25 Kg/m’ were considered normal, BMI 25 to 30 Kg/m® were
considered overweight and above > 30 Kg/m’ were considered obese.
BMI values were used to find out association of BMI with EIB.

Exercise challenge test for exercise induced bronchoconstriction was
conducted in ICU side room of PVP Government Hospital Sangli
under continuous supervision of physician.

Participants were asked to walk on treadmill for 6 — 9 mins. Students
were allowed to reach 80% of maximum heart rate at 2 minutes and
maintain this level for another 6 minutes. Spirometry was initially
done at rest, and then 8 mins after exercise bout. As literature reveals
that EIB peaks at 6 — 8 mins after exercise bout, these parameters were
measured 8 mins after exercise bout [4-7]. The response to the exercise
challenge was considered positive when there was a decrease in FEV,
and PEFR of 10% or more compared to baseline. The American
Thoracic Society (ATS) Clinical Practice Guidelines outline a decline
in FEV, of >210% from baseline after exercise or hyperpnoea challenge
as confirmation of a positive EIB diagnosis [27].

Subjective feeling of breathlessness (EIB symptom) was assessed with
visual analogue scale and was tested for its correlation with spirometry
tests.

STATISTICALANALYSIS:

Sample size calculation was done using Rao's sample size calculator.
Statistical analysis was done by using software, IBM-SPSS VER 20.
Statistical tests used were paired t test which shows post exercise test
values statistically highly significant, and Pearson correlation test to
find out correlation of EIB with BMI & breathlessness a symptom of
EIB assessed using VAS with spirometry tests used to assess EIB.

RESULTS

Aim of study was to determine frequency of EIB in medical students.
As shown in Table No.1, in our study frequency of EIB in medical
students was 6.4% as exercise challenge test was found positive in
6.4% students for both FEV, and PEFR tests.

As revealed in Table No. 2 paired t test was applied to compare Pre &
Post FEV, & PEFR values. Pretest FEV, values were, Mean 3.36 SD
0.48 compared to post-test FEV, values, Mean 3.21 SD 0.39. Thus
difference in pre & post-test values after exercise challenge test was
statistically significant with P value < 0.001. Pretest PEFR values
were, Mean 7.23 SD 1.34 compared to post-test PEFR values, Mean
6.87 SD 1.21. Thus difference in pre & post-test values after exercise
challenge test was statistically significant with P value <0.001.

Table No. 3 displays correlation of EIB i.e % fall in FEV, & PEFR with

BMI and VAS. Pearson correlation of % fall of PEFR & FEV, with
BMl is respectively 0.109 (P value — 0.375) & 0.193 (P value — 0.087)
showing no association of BMI with EIB.

Pearson correlation of % fall of PEFR & FEV, with VAS used to assess
breathlessness is respectively 00.464 (P value — 0.001) & 0.449 (P
value —0.001) showing strong correlation of breathlessness (symptom
of EIB measured in terms of VAS) with spirometry tests.

DISCUSSION:

Prevalence of EIB varies approximately 5 to 20% of general
population. Estimated EIB in our study population is 6.4%. This is
consistent with several study authors like [8-11] and Sonna LD — 7%
[32], Ng'ang'a LW -22%2 in urban children & 13%rural children [33],
Kukafka DS — 9% [34], Johansson H— 19.2% [35]. Our study result of
prevalence of EIB is on little lower side of range 5 to 20% noted by
many authors. Our result might have been influenced by low number of
participants in our study.

Very wide range of prevalence (5 —20%) of EIB in general population
is noted by different authors. This variability could be because of
intensity & duration of exercise, population studied (age, urben-rural
and sex), methods of diagnosis, environmental factors (temperature,
humidity in the air, pollutants, and allergens) and the time of post-
exercise spirometry test.

Peter A [27], Vlad 1 [28], Wright A [29], Calvert J [30] and Emily
Concepcion [31] have revealed association of BMI with EIB.
Individuals with higher BMIs report exercise as an EIB trigger more
often than those with a lower BMI [27-31]. Our study findings show
that there is no correlation between BMI and EIB. This is contradictory
to above mentioned research studies which have shown positive
association of BMI with EIB. This negative correlation shows that
many risk factors other than BMI contribute to EIB. It also could be
because of low study sample size as mentioned above.

Subjective feeling of breathlessness (a symptom of EIB), measured in
terms of VAS strongly correlates with objective spirometry tests used
to assess EIB. Even though many research studies have revealed
negative correlation of symptoms of EIB with objective tests done to
confirm diagnosis, our results show strong correlation of
breathlessness with spirometry tests.

As mentioned above low sample size is the limitation of our study. We
also could not involve female participants in study due to
noncompliance from them. So further studies on EIB with large sample
size including both male and female participants are needed to be
carried out to find out gender variation in EIB prevalence and to bring
more clarity in assessment of association of EIB with BMI and
association of breathlessness (a symptom of EIB) with spirometry
tests.

CONCLUSION:

From the results and discussion of our study we conclude that
increasing frequency of EIB in healthy population highlights need for
health care workers to start training programs of EIB to healthy people
going for exercise which will help to minimize undue risks associated
with EIB to healthy people.

EIB may lead to a substantial emotional burden on people, and restrict
exercise and sports participation. This potentially leads to long-term
physical health consequences in people with EIB. Increased awareness
among people and physicians of the symptoms and risk factors for EIB
and also increased use of objective diagnostic tests is key to the
management of patients with EIB.

OBSERVATIONS:
Rao's sample size calculator.

Sample size calculator
‘What margin of emo| 10
5% b aconmon choic

What confidence level doyou need?| 99

Typicalchoices are 90%, 95%, & 9%
What is the population size? W
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Leave i 0%
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IUES\ZEMW W W a confidence level off 90 ’? W
wwouidbe| 7.46% | 0.00% 0.00% pzewoudneedtobel 47 | 8 | 8

46 J| INDIAN JOURNAL OF APPLIED RESEARCH [




Volume-9 | Issue-10 | October - 2019 | PRINT ISSN No. 2249 - 555X | DOI : 10.36106/ijar

Statistical analysis using IBM- SPSS Ver 20 Descriptive Statistics

Minimum |Maximum |Mean |Std. Deviation
Ht cm 155 186 172.86 [5.980
HtM 1.55 1.86 1.7286 [.05980
Wt 48 98 66.00 (10.545
BMI 16.22 31.64 22.0844(3.30303
FEV1 Pre-test 2.07 4.90 3.3676 (.48018
FEV1 Post-test  (2.34 4.37 3.2181 [.39178
% Diff. FEV1 -51.69 29.92 3.7119 [9.60942
PEFR Pre-test 3.70 9.83 7.2359 |1.34896
PEFR Post-test  [3.67 10.00 6.8716 |1.21564
% Diff. PEFR -17.89 22.22 4.4858 [8.08542
VAS 2 7 3.59 1.110
Valid N (listwise)
Table No. 1: Frequency of EIB
Exercise Participants |Participants |Percentage
challenge test |No. (FEV1) No. (PEFR) |(both FEV1 &
OR EIB PEFR together)
Positive 8 12 6.4 %
Negative 72 68 93.6%
Total 80 80 100%

Exercise challenge test positive means % fall of = or > 10% in both

FEV1 & PEFR.

Table No. 2: T Test: Paired samples statistics for pre & post

exercise test values of FEV1 & PEFR

Mean Standard Test value |P-Value
Deviation
Pair 1|{FEV1 Pre-test |3.3676 [0.48018 4.332 0.00100
FEV1 Post-test|{*3.2181 |0.39178
Pair 2|PEFR Pre-test |7.2359 [1.34896 5.841 0.00100
PEFR Post-test|*6.8716 [1.21564

* Decrease in post-exercise test values is statistically highly

significant.

Table No.3: Correlations Of Eib With Vas & Bmi

% decrease in % decrease
PEFR in FEV1
VAS |Pearson Correlation 0.464** 0.449%*
P-Value 0.001 0.001
BMI|Pearson Correlation 0.109 0.193
P-Value 0.335 0.087

a. **_ Correlation of EIB with VAS is significant at the 0.001 level

(2- tailed).

b. No correlation found between EIB & BMI
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