
 

 
 
 
 
 

Early View 
 
 
 

Correspondence 
 
 
 

Limitations of a 6-minute-walk test to assess the 

efficacy of menthol for breathlessness 
 
 

Masashi Kanezaki, Satoru Ebihara 

 
 
 

Please cite this article as: Kanezaki M, Ebihara S. Limitations of a 6-minute-walk test to assess 

the efficacy of menthol for breathlessness. ERJ Open Res 2022; in press 

(https://doi.org/10.1183/23120541.00090-2022). 

 
 
 
 
 
 

This manuscript has recently been accepted for publication in the ERJ Open Research. It is published 

here in its accepted form prior to copyediting and typesetting by our production team. After these 

production processes are complete and the authors have approved the resulting proofs, the article will 

move to the latest issue of the ERJOR online. 

 
 
 

Copyright ©The authors 2022. This version is distributed under the terms of the Creative Commons 

Attribution Non-Commercial Licence 4.0. For commercial reproduction rights and permissions contact 

permissions@ersnet.org 



 

 

Title: Limitations of a 6-minute-walk test to assess the efficacy of menthol 

for breathlessness 

 

Masashi Kanezaki, PT, PhD1*; Satoru Ebihara, MD, PhD2 

 

1Department of Physical Therapy, School of Health Sciences, Tokyo 

International University, Kawagoe, Saitama, Japan 

2
 Department of Rehabilitation Medicine, Toho University Graduate School of 

Medicine, Tokyo, Japan 

 

*Corresponding author: 

Masashi Kanezaki 

Department of Physical Therapy, School of Health Sciences, Tokyo International 

University. 

1-13-1, Matobakita, Kawagoe, Saitama 350-1197, Japan 

Phone No: +81-49-232-1111 

Fax No: +81-49-232-1119 

E-mail: mkaneza@tiu.ac.jp 

 

Summary: L-menthol is a novel treatment option for breathlessness in patients 

with chronic obstructive pulmonary disease. However, the clinical application of 

menthol for the treatment of exertional breathlessness in these patients warrants 

further research. 

 

mailto:mkaneza@tiu.ac.jp


 

 

Dear Editor: 

 

Walking is a vital component of physical activity in patients with chronic 

obstructive pulmonary disease (COPD). Exertional multidimensional 

breathlessness in daily life can reduce walking speed and time in patients with 

established COPD [1]. Improvement in breathlessness beyond a minimal 

clinically significant difference brought about by pulmonary rehabilitation, 

pharmaceutical bronchodilators and opioids has been reported [2-4]. However, 

despite guideline-directed disease-specific therapy, some patients with COPD 

experience residual breathlessness. Therefore, the application of a novel 

symptom-based treatment that is widely available will benefit patients with 

long-term breathlessness.  

 

L-menthol is attracting attention as a potential novel symptom-based treatment 

for breathlessness in patients with COPD. The use of L-menthol for 

breathlessness in healthy volunteers dates back to a 1990 report by Nishino et al. 

[5]. L-menthol, compared to control, decreased breathlessness induced by 

inspiratory loading [5]. Subsequently, in 2002, the transient receptor potential 

melastatin 8 (TRPM8) was cloned and reported to have the potential for 

activation by not only cold stimuli but also by a cooling agent, menthol [6]. 

Respiratory peripheral afferent input from the stimulation of TRPM8 channels on 

the trigeminal and the vagal neurons plays a key role in monitoring airway flow 

and in generating a cooling sensation in the upper airway. In 2017, we reported 

distinct evidence that the cooling sensation evoked by L-menthol, a TRPM8 

agonist, alleviates breathlessness induced by constant-load cycling exercise and 

fixed inspiratory flow-resistive loaded breathing in healthy volunteers [7]. 

Moreover, in a clinical randomised controlled trial in older adults with or without 



 

 

COPD, we demonstrated that the cognitive illusion of inspiratory airway flow due 

to olfactory stimulation by L-menthol alleviated sensory and affective dimensions 

of breathlessness during inspiratory resistive breathing without a corresponding 

change in ventilation, breathing pattern, or inspiratory neural drive assess by 

surface EMG of the parasternal intercostals [8]. Thus, the cognitive illusion of 

inspiratory flow via olfactory stimulation by L-menthol may represent an 

attractive option for alleviating breathlessness [8].  

 

The physical activity and 6-minute walking tasks performed at the patient’s 

self-imposed intensity of effort are unable to unify the exercise stimulus causing 

breathlessness in the intervention and control arms. For this reason, to explore 

the possibility of using L-menthol to alleviate breathlessness in daily physical 

activities in patients with COPD, it is necessary to investigate the effect of 

L-menthol on breathlessness during standardised exercise stimuli. In addition, 

when examining the impact of any intervention on exertional breathlessness, the 

same exercise or ventilatory load should be used consistently in the intervention 

and placebo conditions. On these bases, the neural inspiratory drive, tidal 

volume, and the frequency of breathing can be altered by placebo or active 

conditions, which require careful monitoring. However, the 6-minute walk test is 

a form of field walking exercise in which the patient self-paces, and does not 

provide a direct measure of the breathlessness response (or change in 

breathlessness response). Therefore, it has been recognised that the 6-minute 

walk test should not be used as a measure of exertional breathlessness in 

clinical practice and research [9-11].  

 

We recently read the article by Prieur et al. published in ERJ Open Research 

[12]. We would like to thank them for their investigation on the effect of 



 

 

menthol-containing chewing gum on breathlessness during real-world exercise 

tasks using the 6-minute walk test. However, there are some questions that may 

benefit readers.  

 

First, they reported that menthol reduced breathlessness by at least 1 point in 21 

participants (33%) [12], and a positive effect on exercise tolerance was observed 

in 40 participants (63%) [12]. We request the details of the respiratory rate, 

inspiratory volume, and oxygen saturation following the 6-minute walk test in the 

40 participants who showed improvement in their 6-minute walk distance with 

menthol and the 23 participants who did not. Although assessing the intensity of 

breathlessness at the end of a 6-minute walk test fails to determine the effect of 

menthol on breathlessness upon exertion, this would provide essential insights 

into whether the participants in the menthol and placebo conditions had 

comparable breathing conditions. 

 

Second, there are two main forms of menthol, L-menthol and D-menthol, and the 

efficacy of the L form of menthol in breathlessness has been previously reported 

[3-5]. However, the type or the amount of menthol used in the authors’ study [12] 

was unclear, which prevents further clinical application. Moreover, it is unclear 

whether it was still there during the exertion (as they chewed before, not during) 

are unclear. Therefore, we request whether the gum was also chewed during the 

exertion and that the details of the menthol compounds contained in the gum 

be provided. 

 

Finally, although TRPM8 is not a so-called olfactory receptor, L-menthol can 

stimulate the olfactory and trigeminal nerves, and these nerves should be 

maintained to have an effect of L-menthol. However, the authors did not exclude 



 

 

patients with COPD with an impaired sense of smell. The lack of this screening 

is likely to inhibit testing of the efficacy of menthol and placebo, especially as 

patients with COPD are known to possess nasal symptoms [13]. 

 

L-menthol is highly accessible and versatile. However, different methods of 

administering menthols such as crystal nasal inhalation [5], mouth swishing of 

diluted solutions [14], chewing gum [12] and olfactory stimulation [7, 8, 15] have 

existed, but further research is needed to determine which methods are safe and 

effective and in what dosages. Moreover, the clinical application of menthol for 

the treatment of breathlessness on exertion in patients with chronic respiratory 

diseases requires further research. 

 

Conflicts of interest 

None 

 

References  

1. Kanezaki M, Tamaki A, Terada K, Ebihara S. Linguistic Validation of the 

Japanese Version of the Multidimensional Dyspnea Profile and Relation to 

Physical Activity in Patients with COPD. Int J Chron Obstruct Pulmon Dis 2022: 

17: 223-230. 

2. Oba Y, Sarva ST, Dias S. Efficacy and safety of long-acting 

beta-agonist/long-acting muscarinic antagonist combinations in COPD: a 

network meta-analysis. Thorax 2016: 71(1): 15-25. 

3. Verberkt CA, Van Den Beuken-Van Everdingen MHJ, Schols JMGA, 

Hameleers N, Wouters EFM, Janssen DJA. Effect of Sustained-Release 

Morphine for Refractory Breathlessness in Chronic Obstructive Pulmonary 

Disease on Health Status: A Randomized Clinical Trial. JAMA Internal Medicine 



 

 

2020: 180(10): 1306-1314. 

4. McCarthy B, Casey D, Devane D, Murphy K, Murphy E, Lacasse Y. 

Pulmonary rehabilitation for chronic obstructive pulmonary disease. Cochrane 

Database Syst Rev 2015(2): CD003793. 

5. Nishino T, Tagaito Y, Sakurai Y. Nasal inhalation of I-menthol reduces 

respiratory discomfort associated with loaded breathing. American Journal of 

Respiratory and Critical Care Medicine 1997: 156(1): 309-313. 

6. Peier AM, Moqrich A, Hergarden AC, Reeve AJ, Andersson DA, Story 

GM, Earley TJ, Dragoni I, McIntyre P, Bevan S, Patapoutian A. A TRP channel 

that senses cold stimuli and menthol. Cell 2002: 108(5): 705-715. 

7. Kanezaki M, Ebihara S. Effect of the cooling sensation induced by 

olfactory stimulation by L-menthol on dyspnoea: a pilot study. Eur Respir J 2017: 

49(4). 

8. Kanezaki M, Terada K, Ebihara S. Effect of Olfactory Stimulation by 

L-Menthol on Laboratory-Induced Dyspnea in COPD. Chest 2020: 157(6): 

1455-1465. 

9. Ekstrom M. Why treatment efficacy on breathlessness in laboratory but 

not daily life trials? The importance of standardized exertion. Curr Opin Support 

Palliat Care 2019: 13(3): 179-183. 

10. Lewthwaite H, Koch EM, Tracey L, Jensen D. Standardized 

measurement of breathlessness during exercise. Curr Opin Support Palliat Care 

2019: 13(3): 152-160. 

11. Lewthwaite H, Jensen D, Ekstrom M. How to Assess Breathlessness in 

Chronic Obstructive Pulmonary Disease. Int J Chron Obstruct Pulmon Dis 2021: 

16: 1581-1598. 

12. Prieur G, Beaumont M, Delorme M, Combret Y, Medrinal C, Hilfiker R, 

Bonnevie T, Gravier FE, Smondack P, Lamia B, Reychler G. Short-term effects 



 

 

of menthol on walking dyspnoea in patients with COPD: a randomised, single 

blinded, cross-over study. ERJ Open Res 2021: 7(4). 

13. Hasegawa K, Sato S, Tanimura K, Fuseya Y, Uemasu K, Hamakawa Y, 

Sato A, Mishima M, Muro S, Hirai T. Gastroesophageal reflux symptoms and 

nasal symptoms affect the severity of bronchitis symptoms in patients with 

chronic obstructive pulmonary disease. Respir Investig 2018: 56(3): 230-237. 

14. Flood TR, Waldron M, Jeffries O. Oral L-menthol reduces thermal 

sensation, increases work-rate and extends time to exhaustion, in the heat at a 

fixed rating of perceived exertion. Eur J Appl Physiol 2017: 117(7): 1501-1512. 

15. Kanezaki M, Terada K, Ebihara S. l-Menthol - a new treatment for 

breathlessness? Curr Opin Support Palliat Care 2021: 15(4): 233-238. 

 


