
Journal of Chemical Health Risks 

www.jchr.org 

JCHR (2024) 14(3), 1928-1935 | ISSN:2251-6727 

 
 

 

1928 

“Effects of L-Menthol in Controlling Exercise Induced Dyspnea and 

Fatigue Among COPD Patients” 

1*Dr. Ankita Saxena, 2Simran Saxena, 2Yashika Chaudhary, 2Mohd. Faizan, 2Km. Dimpal, 2Sakshi Bhardwaj 

1* Assistant Professor, Department of Physiotherapy, Teerthanker Mahaveer University, Moradabad, U.P. 
2 BPT Final Year, Department of Physiotherapy, Teerthanker Mahaveer University, Moradabad, U.P. 

 

Corresponding Author: Dr Ankita Saxena, Assistant Professor, Department of Physiotherapy, Teerthanker 

Mahaveer University, Moradabad 
 

(Received: 04 February 2024         Revised: 11 March 2024              Accepted: 08 April 2024) 

 
KEYWORDS 

Chronic 

Obstructive 

Pulmonary 

Disease, L-

menthol, 

Dyspnea 

 

ABSTRACT:   

 

Objective–To find out the effects of L-Menthol in controlling exercise induced dyspnea 

and fatigue among chronic obstructive pulmonary disease patients. 

 

Method- 120 subjects whose inclusion criteria were matching were enrolled for the study. 

Patients were selected via convenient sampling method .Procedure was explained and 

informed consent was filled. 

Then baseline data [Borg’s dyspnea scale, Borg’s rating of perceived exertion scale, SPO2 

and Pulse rate] was recorded. Then patient was instructed to perform the stair climb power 

test [9 steps] and two repetitions were done and time was recorded for each .After both 

repetitions, again base line data was recorded , At the same time , L-MENTHOL was 

administered to the patient for 1minute. Again, baseline data was recorded 

 

Result and Conclusion-Correlation between 1st and 2nd reading of stair climb test was 

significant with different pre, post test , variables such as BDS , BRPE, SPO2 , L-

MENTHOL ,PULSE RATE. Comparison between Pretest, Post test & After L-menthol, 

BDS, BRPE, PR, SpO2 was significant. 

 

 

Introduction 

Chronic Obstructive Pulmonary Disease [COPD] is a 

common preventable and treatable disease which affects 

men and women worldwide and its abnormalities in the 

small airways of the lungs cause limitations of airflow 

in and out of the lungs.[1] There may be damage to 

certain parts of the lung, sputum blocking the air 

passage and inflammation in the lining of airways.[1] Its 

complications associated with health are exercise 

intolerance, physical inactivity[2] disturbed physiological 

status[3] death rate [4]and decreased overall human 

health.[5] COPD imposes a substantial burden on 

majority of patients including a range of symptoms such 

as dyspnea and fatigue.[6,7,8] 

Dyspnea is a primary symptom experienced by COPD 

patients.[9] In chronic cases, dyspnea reduces the 

participation in physical activity with negative impact 

on quality of life and increase in death rate [10,11] 

Fatigue is a psychological feeling of muscle tiredness 

and is another most common symptom experienced by 

COPD patients. [12] Fatigue is not relevant to the degree 

of airflow limitation.[13] This refers that the degree of 

airflow limitation is not the underlying cause of mild to 

severe fatigue experienced by COPD patients. 

However, COPD can increase the severity of signs and 

symptoms which lead to fatigue from mild to 

severe.[14,15] Diminished gas exchange will result into 

low levels of oxygen saturation.[16] 

In terminal stages of COPD, patients present with 

abnormalities of gases interchange either with 
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hypercapnia along with hypoxemia or hypoxemia 

alone.[17,18] Approx 7% of patients develop resting 

hypoxemia within 5 years and patients who do not 

develop resting hypoxemia become hypoxemic while 

exercising or sleeping.[19,20,21] The severity of 

hypoxemia is related to mortality in COPD.[22] 

COPD patients experience an increase in heart rate[23,24] 

, ischemic heart disease, arrhythmias, heart failure are 

most commonly seen in COPD patients.[23] 

L-Menthol is a natural cooling receptor which proposes 

relief to decrease the perception of dyspnea by 

activating the TRANSIENT RECEPTOR POTENTIAL 

MELASTANIN 8 [TRPM8] channel in the sensory 

nerve fibers of the tongue thus encouraging the cooling 

sensation which increases the cognitive inspiratory 

flow.[24,25,26] 

The effect of L-Menthol reduces the intensity of 

shortness of breath and inspiratory pattern flow 

resistance and breathing difficulties due to issues in 

elastic recoil with no significant changes in ventilation 

.[27] 

L-Menthol odor stimulation provides stimulus to 

decrease the levels of breathing difficulties and 

tightness of the chest in patients with COPD [28] 

Methodology 

The study design and sampling criteria was convenient 

sampling, which was done in Moradabad, Uttar Pradesh 

The selection criteria included : 

Inclusion criteria– Age group between 40- 60 years 

[conscious COPD subjects ] females and males 

Exclusion criteria - Subjects having acute exacerbation 

within 3 weeks. Subjects on any kind of supplemental 

oxygen or any recent surgery, walking abnormalities, 

Neuromuscular issues , Sensory issues, Subjects below 

35years and above 75years 

 

Procedure 

Total 120 subjects were taken based on inclusion and 

exclusion criteria and consent form was filled before 

starting the study. Data was collected mainly from 

TMU hospital of Moradabad and few subjects were 

enrolled from the nearby areas. Written informed 

consent was also taken from each subject. The 

procedure was explained and demonstrated to the 

subjects and it was as follows: 

• Therapist marked the 9 steps on stairs then therapist 

measured the base line data (Borg’s dyspnea scale 

and Borg’s rating of perceived scale and recorded 

the pulse rate and SPO2). 

• Subjects were instructed to climb 9 steps on stairs 

and while climbing the stairs, therapist gave support 

and recorded the time of patient in which each 

subject climbed with the help of stopwatch, and at 

10th stair, therapist made the patient sit to give rest 

for 10 seconds and then recorded the base line data 

(Borg’s dyspnea scale, Borg’s rating of perceived 

exertion, pulse rate and SpO2) 

• L-Menthol was administered to the subject then 

again subject climbed the 9 step of stairs and the 

same procedure was continued. 

Results 

120 subjects participated out of which 83 were females 

and 37 were males. 

The result came out as: 

“Table 1: Correlation between 1st and 2nd reading of stair climb test with different pre and post test variables” 

Correlation between 1st and 2nd reading of stair climb test with different pre and post test variables 

VARIABLES 

1ST READING OF STAIR CLIMB 

TEST (P-value) 

2ND READING OF STAIR CLIMB 

TEST (P-value) 

Pre test BDS 0.115 0.04 

Post test BDS 0.001 0.001 

After L-menthol BDS 0.444 0.768 

Pre test BRPE 0.613 0.916 

Post test BRPE 0.003 0.005 

After L-menthol BRPE 0.008 0.026 
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Pre test SPO2 0.303 0.036 

Post test SPO2 0.018 0.013 

After L-menthol SPO2 0.056 0.099 

Pre test PR 0.001 0.001 

Post test PR 0.001` 0.001 

After L-menthol PR 0.001 0.001 

 

Table 1 shows the co-relation between 1st reading and 2nd reading of stair climb test. It was found significant with 

different pre and post-test variables such as BDS, BRPE, SPO2, L-MENTHOL, PULSE RATE. This was done through 

Pearson correlation coefficient test. 

 

“Figure 1: Correlation between 1st and 2nd reading of stair climb test with different pre and post test variables” 

 

Figure 1 shows the co-relation between 1st reading and 2nd reading of stair climb test. It was found significant with 

different pre and post-test variables such as BDS, BRPE, SPO2, L-MENTHOL, PULSE RATE 

 

“Table 2: Comparison between Pre-test, Post-test and After L-menthol variables with BDS,  BRPE, SPO2 and PR” 

Comparison between Pre test, Post test and After L-menthol variables with BDS,  BRPE, SPO2 and PR 

Variables BDS BRPE PR SPO2 

Pre test 0.001 0.001 0.001 0.001 

Post test 0.001 0.001 0.001 0.001 

After L-menthol 0.001 0.001 0.001 0.001 

 

Table 2 shows the comparison between Pre test, Post test & After L-menthol variables with BDS, RPE, Pulse rate and 

SPO2 separately. It was calculated through ANOVA TEST and the result was significant. 
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“Figure 2:Comparison between Pre-test, Post-test and After L-menthol variables with BDS,  BRPE, SPO2 and PR” 

 

 
Figure 2 shows the comparison between Pre test, Post test & After L-menthol variables with BDS, BRPE, Pulse rate and 

SPO2 separately. 

 

Discussion 

The current study was performed to examine the effects 

of L-MENTHOL in controlling exercise induced 

dyspnea and fatigue among COPD patients. 

Hammad Quershi et.al in 2014 explained that COPD is 

a common preventable disease and identified by 

persistent airflow limitation which is usually 

progressive in nature and there is enhancement in 

inflammatory response in the airways and the lungs to 

noxious particles[29]  Impact of COPD exacerbation is 

identified by change in symptoms like dyspnea and 

fatigue[30]. 

Louis Laviolette Pierantino et. Al in 2014 explained that 

dyspnea is a subjective feeling of uneasy breathing that 

includes qualitative sensation that are different in 

intensity[31,32,33] and sometimes pressure of pain is seen 

in quarter of the general population[34,35]. 

In current study we have seen significant result in 

sensation of breathlessness after administration of L-

menthol. 

Yvonne M J et.al in 2018 explained that fatigue is a 

subjective feeling which consists of tiredness or 

exhaustion and is present next to dyspnea and is also 

common in patients with COPD[36] which results in loss 

of ability to perform activities of daily life[37,38]. 

Prevalence is seen greater in elderly [39].  In our current 

study we have seen significant results in fatigue after 

administration of L-menthol 

John B west et.al in 2011 explained that Diminished gas 

exchange will result into low levels of oxygen 

saturation [16]. In our current study we have seen 

significant result in SPO2 after administration of L-

menthol. 

Debasree Banerjee et.al in2017explained that the 

modified Borg’s dyspnea scale is a tool which is 0-10 

marked numerical score used to identify sensation of 

breathlessness as complained by the subjects [40], that is 

why we have used this tool to measure dyspnea in our 

study. 

Guillaume Prieur et.al in 2021 explained that L-

Menthol is a natural cooling receptor which proposes 

relief to decrease the perception of dyspnea by 

activating the TRANSIENT RECEPTOR POTENTIAL 

MELASTANIN 8 [TRPM8] channeling the sensory 

nerve fibers of the tongue thus encouraging the cooling 

sensation which further increases the cognitive 

inspiratory flow.[19,20,21] In our current study we have 

used L-menthol to identify its effects in controlling 

exercise induced dyspnea and fatigue. 

Takashi Nishino et.al in1997explained that the effect of 
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L-Menthol by nasal inhalation reduces the intensity 

rating of shortness of breath and inspiratory pattern 

flow resistance and elastically filled breathing 

difficulties with no significant changes in ventilation[22]. 

In our study we have given oral stimulation of L-

menthol and seen significant results on primary 

symptoms of COPD [dyspnea and fatigue]. 

 

Conclusion 

In this current study, COPD subjects were enrolled as 

per inclusion and exclusion criteria and effect of L-

menthol was given to reduce exercise induced dyspnea 

and fatigue. 120 subjects were enrolled in the study and 

readings of different variables were taken. Correlation 

between stair climb test reading 1 and 2 with different 

pre and post-test scales was found out through 

Pearsons’ correlation coefficient test. There was 

statistically significant correlation between stair climb 

test reading1with Post-test BDS, Post-test BRPE, After 

L-menthol BRPE, Post-test SpO2, after L-menthol 

SpO2, Pre-test PR,  Post-test PR and after L-menthol 

PR. There was statistically significant correlation 

between stair climb test reading 2 Pre-test BDS, Post-

test BDS, Post-test BRPE, after L-menthol BRPE, Pre-

test SpO2, Post-test SpO2, after L-menthol SpO2, Pre-

test PR, Post-test PR and after L-menthol PR. 

Comparison between various readings was found out 

through ANOVA and was statistically significant with p 

value of 0.001 for each: 

• Pretest, Posttest and after L-menthol BDS 

• Pretest, Posttest and after L-menthol BRPE 

• Pretest, Posttest and after L-menthol SpO2 

• Pretest, Posttest and after L-menthol PR 

The result was statistically significant for most of the 

variables which proves that L-menthol has a positive 

impact in reducing exercise induced dyspnea and 

fatigue among COPD subjects. 

 

Clinical Relevance 

Clinical relevance says that it is very important to work 

on the exercise induced dyspnea and fatigue of COPD 

subjects for making good rehabilitation protocol. 

L-menthol which is used in the study creates a positive 

impact and thus helps in improving quality of life of the 

subjects. 

Advantages of the Study 

• It is cost effective 

• Easy to administer 

One of the main advantages is that it does not take 

much time to administer L-menthol and just a small 

piece of L-menthol creates a positive impact in 

improving patient’s whole life thus motivating him to 

do better in all the daily life aspects. 

 

Limitations of the Study 

• One of the main limitations of the study was, 

patient was not able to cooperate with the therapist 

in terms of stair climbing due to pain or other 

deformities whatsoever. 

• Patients were also hesitant to take L-menthol 

orally. 

• Study was for a very short duration. 

Future Scope 

Future studies should focus on adding L-menthol to the 

patient’s rehabilitation protocol and study should be 

done for a longer duration to aid better result. 
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