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Abstract: 

Taste perception alterations are prevalent among COPD patients, affecting up to 79% of them and 

influencing their food preferences, potentially impacting dietary quality. Studies indicate that COPD 

patients often experience reduced appetite and limited dietary diversity due to these taste changes. 

Pulmonary rehabilitation has emerged as a potential solution, as it has shown promising results in 

enhancing taste sensitivity for salty, sweet, and bitter tastes. The use of High-Flow Nasal Cannula 

(HFNC) treatment and long-term oxygen therapy in COPD patients may also play a role in influencing 

taste and smell perception, with HFNC possibly leading to improvements. However, the impact of 

smoking on taste perception remains variable. Altered taste perception may lead to reduced appetite, 

resulting in inadequate nutrient intake and aversions to specific food groups, further compromising 

dietary quality. While zinc supplementation has been effective in addressing taste and smell 

dysfunctions, there is a lack of specific evidence regarding its use for COPD patients with taste and 

smell impairments. Although pulmonary rehabilitation shows promise in improving taste sensitivity, 

more research is required to explore additional interventions for COPD patients' taste perception 

alterations. Addressing these taste changes and their effects on dietary intake is crucial to enhance the 

nutritional status and overall health of COPD patients, particularly among older individuals with the 

condition. 
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Introduction 

Chronic Obstructive Pulmonary Disease (COPD), 

a complex respiratory disease characterized by 

airflow limitation, witnessed a considerable surge 

in prevalence.  In 1990, there were about 227.3 

million cases of COPD among individuals aged 30 

years or older. By 2010, the number of COPD 

cases had risen to 384 million, with a global 

prevalence of 11.7%. The Americas had the 

highest prevalence, with 13.3% in 1990 and 

15.2% in 2010 [1].  In Australia, it resulted in 

about 32 losses of healthy years due to both 

premature death and living with disability among 

each 1000 elderly in 2022 [2]. Beyond its impact 

on lung function, COPD can also affect other 

aspects of health, including dietary intake [3]. Due 

to increased need for energy due to breathing 

efforts, they may require higher calorie intake to 

maintain energy balance and most are 

experiencing food-related challenges [4]. Oral 

respiration, aerophagia, prolonged mucus 

secretion, dyspnea, and fatigue can alter dietary 

intake in COPD patients [5]. This can be 

moderated by the effect of these changes on the 

chemosensory of tastes. A considerable number of 

smoker individuals in the general population 

experience compromised olfactory and gustatory 

function, with significantly raising the likelihood 

of olfactory impairment [6]. Taste sensation is 

flexible and can change with age, health 

conditions, and dietary habits. Taste perception is 

influencing food choices and dietary behavior 

chemosensory plasticity may affect food intake 

and contribute to changes in body composition 

[7]. A study found a general lowering of taste 

sensitivity with increasing weight, except for the 

taste of fat, and highlighted the potential 

implications of individual taste preferences in 

weight management and dietary planning [8]. The 

presence of COPD symptoms can further 

complicate eating behavior. Shortness of breath 

and fatigue during meals can negatively impact 

the overall eating experience for patients. The 

difficulty in eating or swallowing may prompt 

COPD patients to modify their food choices, 

portion sizes, and meal frequency. These 

adjustments may inadvertently impact the overall 

nutritional content of their diet, potentially 

affecting dietary quality and nutritional status.  

Therefore, a comprehensive study investigating 

the impact of COPD on taste sensation and dietary 

alterations is warranted. Moreover, the study will 

investigate the role of chemosensory plasticity in 

COPD patients' dietary changes. By examining 

the relationship between the severity of COPD, 

the degree of taste alterations, and dietary 

modifications, the research can show whether 

taste perception plays a role in shaping dietary 

behaviors in these patients. 

Taste perception in COPD individuals 

A study suggests that up to 79% of COPD patients 

experienced hyposmia or anosmia [9]. Korea 

National Health and Nutrition Examination 

Survey showed a higher incidence of olfactory 

dysfunction in individuals with restrictive or 

obstructive pulmonary function compared to 

subjects with normal function of lungs [10]. A 

cross-sectional comparative study was to 

investigate taste threshold differences between 

underweight and normal-weight men with COPD 

and explore potential associations between taste 

thresholds and COPD-related biochemical data. 

The results revealed that underweight men had a 

significantly higher bitter taste threshold 

compared to normal-weight men, and there were 

negative correlations between absolute bitter taste 

threshold and bicarbonate and Pco2 levels. The 

findings highlight the importance of considering 

taste alterations in patients with COPD when 

designing individualized meal plans to target 

weight goals [11]. The objective of a study was to 

assess and compare oral and oropharyngeal 

sensory function in adults with COPD and healthy 

controls, revealing higher incidences of inhaled 

medication use and xerostomia in the COPD 

group, as well as impaired oral thermal sensation 

and a decline in gustatory sensation associated 

with age in the COPD participants [12]. 

Malnourished COPD patients have worsened taste 

perception of food [13]. Malnutrition is a common 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.i

nt
jm

i.c
om

 o
n 

20
25

-0
6-

14
 ]

 

                               3 / 9

https://mail.intjmi.com/article-1-1062-en.html


  Int J Med Invest 2023; Volume 12; Number 3; 96-103                         http://intjmi.com 

  
concern in COPD patients, and inadequate 

nutrient intake can contribute to altered taste 

perception. Poor nutritional status may lead to 

deficiencies in certain vitamins and minerals, 

which can, in turn, affect taste sensitivity. 

Addressing malnutrition and ensuring adequate 

nutrient intake is essential to potentially mitigate 

taste perception alterations in COPD patients. 

long-term exposure to fine particulate matter 

(PM2.5) is associated with anosmia, providing 

evidence that ambient PM2.5 could be a 

widespread and modifiable risk factor for the loss 

of sense of smell [14]. PM2.5 is shown to be a 

marker of exposure to tobacco smoke [15].  Even 

in other respiratory diseases, like chronic 

rhinosinusitis, common cold, and COVID-19, 

changes in sensation of bitter or sweet stimulus 

are obviously reported [16,17]. In a study, changes 

in taste sensation were observed in 31% of the 

individuals with idiopathic pulmonary fibrosis 

and in 37% of those diagnosed with sarcoidosis 

[18].  

Smoking is reported to change sensation of 

different specific taste stimulus.  Korean 

Community Health Survey data shows increased 

sodium intake in smokers [19]. But most evidence 

is about an association between cigarette smoking 

and the bitter taste threshold variable [20]. Current 

smokers in US National Health and Nutrition 

Examination Survey showed increased bitter taste 

ratings, suggesting taste changes related to 

smoking may impact diet and weight status [21]. 

Altered taste perception in COPD patients can 

arise from various factors such as inflammation, 

medications, or systemic effects related to the 

disease [22]. In a case report, nifedipine-induced 

dysgeusia was initially mistaken for depression, 

emphasizing the need to consider non-psychiatric 

causes for symptoms like decreased appetite. This 

case report shows how taste disorders can affect 

appetite [23]. The primary taste cortex in the 

rostral insula and adjoining frontal operculum 

provides independent representations of taste, 

temperature, and texture of food, while in the 

orbitofrontal cortex, these sensory inputs are 

combined with olfactory and visual inputs, 

influencing the pleasantness of taste and smell 

[24]. Loss of the input taste and smell stimuli can 

lead to poor appetite and dietary choices, while 

compensating for these sensory losses with flavor-

enhanced foods can improve palatability, intake, 

and overall nutritional status [25].  

Taste perception preservation in COPD 

In a study of Dutch older adults aged 65-93 years, 

self-reported poor taste was associated with poor 

appetite, while self-reported poor taste and smell 

were consistently associated with poorer dietary 

quality [26].  COPD patients may also experience 

changes in taste preferences [9], leading them to 

favor certain types of foods over others. This shift 

in taste preferences could have significant 

implications for dietary quality, as their food 

choices may no longer align with a well-balanced 

and nutritious diet [25,26]. A study aimed to 

assess the impact of pulmonary rehabilitation on 

taste sensitivity in patients with COPD by 

conducting taste tests before and after the 

pulmonary rehabilitation. Patients showed 

significant improvements in recognition 

thresholds for salty, sweet, and bitter tastes, 

indicating that pulmonary rehabilitation may 

enhance taste sensitivity in COPD patients [27]. A 

qualitative survey suggests that the use of High-

Flow Nasal Cannula (HFNC) treatment in COPD 

reduces airways dryness and may lead to 

improvements in their ability to taste and smell 

[28]. In a study in Japan, taste perception (salty, 

sweet, bitter, and umami) significantly changed 

after the completion of the pulmonary 

rehabilitation program [29]. In another study,  

researchers hypothesized that long-term oxygen 

therapy via nasal cannulas in subjects with COPD 

might lead to impaired sense of smell and taste; 

however, the results showed that the use of long-

term oxygen did not affect their sense of smell and 

taste, while smoking had variable effects on these 

sensory perceptions [30].  In a case report of 

COPD related weight loss, patient's taste 

impairments, including loss of appetite and taste 

deterioration, posed significant challenges to their 
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nutritional intake and required specialized dietary 

recommendations [31]. Reduced taste perception 

seems to have a robust correlation with mortality 

among acutely admitted elderly individuals [32], 

that should be considered for older COPD 

individuals.  One notable consequence of altered 

taste perception in COPD patients is a potential 

reduction in appetite. Reduced appetite can result 

in decreased food intake and, consequently, 

inadequate nutrient consumption. Moreover, the 

changes in taste perception may lead to a dislike 

for certain foods, potentially causing these 

patients to avoid specific food groups, thereby 

limiting their nutrient diversity and compromising 

their dietary quality. While zinc supplementation 

is shown to help improving taste and smell 

dysfunctions [33], there is no study about zinc 

supplementation for COPD patients with taste and 

smell impairments.  

Conclusion 

In conclusion, altered taste perception is a 

prevalent and significant issue among COPD 

patients, affecting a substantial proportion of 

individuals with the condition. These taste 

changes can lead to preferences for certain foods, 

which may impact dietary quality and result in 

reduced appetite and limited dietary diversity. 

More research is needed to explore additional 

interventions for addressing taste perception 

alterations in COPD patients. It is vital to 

recognize the potential consequences of altered 

taste perception, as it can lead to inadequate 

nutrient consumption and aversions to certain 

food groups, further compromising the overall 

dietary quality of COPD patients. By 

understanding and managing taste perception 

changes, we can enhance the overall health and 

quality of life for COPD patients. 

Acknowledgment 

We would like to thank the Clinical Research 

Development Unit of Peymanieh Educational and 

Research and Therapeutic Center of Jahrom 

University of Medical Sciences for providing 

facilities for this work. 

Funding 

This research did not receive any specific grant 

from funding agencies in the public, commercial, 

or not-for-profit sectors. 

Authors' contributions 

All authors contributed to data analysis, drafting, 

and revising of the paper and agreed to be 

responsible for all the aspects of this work. 

Conflict of Interest 

We have no conflicts of interest to disclose. 

References  

1. Adeloye D, Chua S, Lee C, Basquill C, 

Papana A, Theodoratou E, Nair H, 

Gasevic D, Sridhar D, Campbell H, 

Chan KY. Global and regional 

estimates of COPD prevalence: 

Systematic review and meta–analysis. 

Journal of global health. 2015 Dec;5(2). 

2. Australian Institute of Health and 

Welfare. COPD [Internet]. Canberra: 

Australian Institute of Health and 

Welfare, 2023 [cited 2023 Aug. 4]. 

Available from: 

https://www.aihw.gov.au/reports/chron

ic-respiratory-conditions/copd-1 

3. Brug J, Schols A, Mesters I. Dietary 

change, nutrition education and chronic 

obstructive pulmonary disease. Patient 

education and Counseling. 2004 Mar 

1;52(3):249-57. 

4. Ter Beek L, van der Vaart H, Wempe 

JB, Dzialendzik AO, Roodenburg JL, 

van der Schans CP, Keller HH, Jager-

Wittenaar H. Dietary resilience in 

patients with severe COPD at the start 

of a pulmonary rehabilitation program. 

International journal of chronic 

obstructive pulmonary disease. 2018 

Apr 23:1317-24. 

5. Chapman-Novakofski K. Nutrition 

management of chronic obstructive 

pulmonary disease in older adults. 

Journal of Nutrition for the Elderly. 

2001 Mar 28;20(3):45-56. 

6. Vennemann MM, Hummel T, Berger 

K. The association between smoking 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.i

nt
jm

i.c
om

 o
n 

20
25

-0
6-

14
 ]

 

                               5 / 9

https://www.aihw.gov.au/reports/chronic-respiratory-conditions/copd-1
https://www.aihw.gov.au/reports/chronic-respiratory-conditions/copd-1
https://mail.intjmi.com/article-1-1062-en.html


  Int J Med Invest 2023; Volume 12; Number 3; 96-103                         http://intjmi.com 

  
and smell and taste impairment in the 

general population. Journal of 

neurology. 2008 Aug;255:1121-6. 

7. May CE, Dus M. Confection confusion: 

interplay between diet, taste, and 

nutrition. Trends in Endocrinology & 

Metabolism. 2021 Feb 1;32(2):95-105. 

8. Vignini A, Borroni F, Sabbatinelli J, 

Pugnaloni S, Alia S, Taus M, Ferrante 

L, Mazzanti L, Fabri M. General 

decrease of taste sensitivity is related to 

increase of BMI: A simple method to 

monitor eating behavior. Disease 

markers. 2019 Apr 8;2019. 

9. Thorstensen WM, Øie MR, Dahlslett 

SB, Sue-Chu M, Steinsvåg SK, Helvik 

AS. Olfaction in COPD. 2022 Feb 

1;60(1):47-55. doi: 

10.4193/Rhin21.037. 

10. Kim JS, Park JO, Lee DH, Chang KH, 

Kim BG. Association of olfactory and 

pulmonary function in middle-aged and 

older adults: the korea national health 

and nutrition examination survey. 

Journal of Clinical Medicine. 2021 Apr 

6;10(7):1535. 

11. Chapman-Novakofski K, Brewer MS, 

Riskowski J, Burkowski C, Winter L. 

Alterations in taste thresholds in men 

with chronic obstructive pulmonary 

disease. Journal of the American 

Dietetic Association. 1999 Dec 

1;99(12):1536-41. 

12. da Rosa FB, Pasqualoto AS, Steele CM, 

Mancopes R. Oral and oropharyngeal 

sensory function in adults with chronic 

obstructive pulmonary disease. 

American Journal of Speech-Language 

Pathology. 2020 May 8;29(2):864-72. 

13. Nordén J, Grönberg A, Bosaeus I, 

Forslund HB, Hulthén L, Rothenberg E, 

Karlsson J, Wallengren O, Slinde F. 

Nutrition impact symptoms and body 

composition in patients with COPD. 

European journal of clinical nutrition. 

2015 Feb;69(2):256-61. 

14. Zhang Z, Rowan NR, Pinto JM, 

London NR, Lane AP, Biswal S, 

Ramanathan M. Exposure to particulate 

matter air pollution and anosmia. 

JAMA network open. 2021 May 

3;4(5):e2111606-. 

15. Loffredo CA, Tang Y, Momen M, 

Makambi K, Radwan GN, Aboul-

Foutoh A. PM2. 5 as a marker of 

exposure to tobacco smoke and other 

sources of particulate matter in Cairo, 

Egypt. The International Journal of 

Tuberculosis and Lung Disease. 2016 

Mar 1;20(3):417-22. 

16. Lin C, Civantos AM, Arnold M, 

Stevens EM, Cowart BJ, Colquitt LR, 

Mansfield C, Kennedy DW, Brooks 

SG, Workman AD, Blasetti MT. 

Divergent bitter and sweet taste 

perception intensity in chronic 

rhinosinusitis patients. InInternational 

forum of allergy & rhinology 2021 May 

(Vol. 11, No. 5, pp. 857-865). 

17. Huart C, Philpott CM, Konstantinidis I, 

Altundağ A, Whitcroft KL, Trecca EM, 

Cassano M, Rombaux P, Hummel T. 

Comparison of COVID-19 and 

common cold chemosensory 

dysfunction. 

18. Proesmans VL, Drent M, Elfferich MD, 

Wijnen PA, Jessurun NT, Bast A. Self-

reported gastrointestinal side effects of 

antifibrotic drugs in Dutch idiopathic 

pulmonary fibrosis patients. Lung. 

2019 Oct;197:551-8. 

19. Ma J, Lee YK. The effects of cigarette 

smoking and alcohol drinking on salty 

taste preferences based on Korean 

Community Health Survey data. 

Nutrition Research and Practice. 2023 

Jun;17(3):487. 

20. Kaplan AR, Glanville EV, FISCHER 

R. Taste thresholds for bitterness and 

cigarette smoking. Nature. 1964 Jun 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.i

nt
jm

i.c
om

 o
n 

20
25

-0
6-

14
 ]

 

                               6 / 9

https://mail.intjmi.com/article-1-1062-en.html


  Int J Med Invest 2023; Volume 12; Number 3; 96-103                         http://intjmi.com 

  
27;202(4939):1366-. 

21. Chao AM, Zhou Y, Franks AT, Brooks 

BE, Joseph PV. Associations of taste 

perception with tobacco smoking, 

marijuana use, and weight status in the 

National Health and Nutrition 

Examination Survey. Chemical Senses. 

2021 Jan 1;46:bjab017. 

22. Li H, Jia P, Fei T. Associations between 

taste preferences and chronic diseases: 

a population-based exploratory study in 

China. Public Health Nutrition. 2021 

Jun;24(8). 

23. Noureddine C, Schidlowsky N, Wong 

P, Opler D. Dysgeusia and Appetite 

Loss: Thinking Beyond MDD and 

COVID-19. Journal of the Academy of 

Consultation-Liaison Psychiatry. 

2022:S45-. 

24. Rolls ET. Brain mechanisms 

underlying flavour and appetite. 

Philosophical Transactions of the Royal 

Society B: Biological Sciences. 2006 

Jul 29;361(1471):1123-36. 

25. Schiffman SS, Graham BG. Taste and 

smell perception affect appetite and 

immunity in the elderly. European 

journal of clinical nutrition. 2000 

Jun;54(3):S54-63. 

26. Fluitman KS, Hesp AC, Kaihatu RF, 

Nieuwdorp M, Keijser BJ, IJzerman 

RG, Visser M. Poor taste and smell are 

associated with poor appetite, 

macronutrient intake, and dietary 

quality but not with undernutrition in 

older adults. The Journal of nutrition. 

2021 Mar;151(3):605-14. 

27. Ito K, Kohzuki M, Takahashi T, 

Ebihara S. Improvement in taste 

sensitivity following pulmonary 

rehabilitation in patients with chronic 

obstructive pulmonary disease. Journal 

of Rehabilitation Medicine. 2014 Aug 

25;46(9):932-6. 

28. Storgaard LH, Weinreich UM, Laursen 

BS. COPD patients’ experience of 

long-term domestic oxygen-enriched 

nasal high flow treatment: a qualitative 

study. COPD: Journal of Chronic 

Obstructive Pulmonary Disease. 2020 

Mar 3;17(2):175-83. 

29. Ito K, Gui P, Sato R, Oyama C, Ebihara 

S. Pulmonary Rehabilitation And 

Gustation In Patients With Chronic 

Obstructive Pulmonary Disease. 

InA59. PULMONARY 

REHABILITATION: PATIENT 

EVALUATION AND 

REHABILITATION OUTCOMES 

2014 May (pp. A1936-A1936). 

American Thoracic Society. 

30. Karabeleski E, Petrushevska-Tozi L, 

Janeku B, Atanasovikj S, Boshkoska D, 

Andreska M, Mladenovska D, 

Ivanovska TP, Nestorovska AK, 

Mladenovska K. Nutrition in COPD 

patients-case study. Macedonian 

Pharmaceu Bull. 2020;66:35-6. 

31. Dewan NA, Bell CW, Moore J, 

Anderson B, Kirchain W, O'Donohue Jr 

WJ. Smell and taste function in subjects 

with chronic obstructive pulmonary 

disease: effect of long-term oxygen via 

nasal cannulas. Chest. 1990 Mar 

1;97(3):595-9. 

32. Solemdal K, Møinichen-Berstad C, 

Mowe M, Hummel T, Sandvik L. 

Impaired taste and increased mortality 

in acutely hospitalized older people. 

Chemical senses. 2014 Mar 

1;39(3):263-9. 

33. Mozaffar B, Ardavani A, Muzafar H, 

Idris I. The Effectiveness of Zinc 

Supplementation in Taste Disorder 

Treatment: A Systematic Review and 

Meta-Analysis of Randomized 

Controlled Trials. Journal of Nutrition 

and Metabolism. 2023 Mar 8;2023. 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.i

nt
jm

i.c
om

 o
n 

20
25

-0
6-

14
 ]

 

                               7 / 9

https://mail.intjmi.com/article-1-1062-en.html


  Int J Med Invest 2023; Volume 12; Number 3; 96-103                         http://intjmi.com 

  
 

Table & Figure: 

First Author Study Design Study Objective Conclusion 

W M Thorstensen Cross-sectional Assess olfaction in COPD and 

control group and its 

association with other 

covariates. 

COPD is associated with 

olfactory dysfunction, and 

underlying mechanisms need to 

be explored. 

Ji-Sun Kim Cross-sectional Investigate the relationship 

between pulmonary function 

and olfactory dysfunction in 

middle-aged and older adults. 

Olfactory dysfunction is more 

frequent in patients with 

restrictive or obstructive 

pulmonary function. Early 

olfactory testing may improve 

the quality of life in these 

patients. 

K Chapman-

Novakofski 

Cross-sectional 

comparative 

Compare taste threshold 

differences between normal-

weight and underweight men 

with COPD and their 

association with COPD-related 

biochemical data. 

Underweight men with COPD 

have a higher bitter taste 

threshold, and biochemical data 

are associated with taste 

thresholds. 

Fernanda Borowsky 

da Rosa 

Descriptive 

comparative 

Describe and compare oral 

and oropharyngeal sensory 

function in adults with COPD 

and healthy controls. 

Most oral and oropharyngeal 

sensory measures remain intact 

in COPD patients, but oral 

thermal sensation is impaired in 

COPD, and gustatory sensation 

declines with age. 

J Nordén Cross-sectional Investigate nutrition impact 

symptoms in COPD patients 

and their relationship with fat-

free mass depletion. 

NIS are common in COPD 

patients, and depleted patients 

have more severe symptoms. 

Preventing and managing NIS 

could help combat malnutrition 

in COPD patients. 

Kumiko Ito Single-group 

intervention 

trial 

Compare taste sensitivity 

before and after pulmonary 

rehabilitation in COPD 

patients. 

Pulmonary rehabilitation may 

improve taste sensitivity in 

patients with COPD. 

Storgaard Qualitative 

study 

Explore COPD patients' 

experience with home-based 

health treatments, specifically 

home high flow nasal cannula 

treatment (HFNC). 

Patients experienced lower work 

of breathing, reduced symptoms, 

improved quality of sleep, and 

increased activity of daily living 

with HFNC treatment. 
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Virendra Singh Interventional Evaluate the effect of 

domiciliary pulmonary 

rehabilitation in COPD 

patients. 

Domiciliary pulmonary 

rehabilitation resulted in 

significant improvement in the 

quality of life and exercise 

tolerance, despite no 

improvement in FEV1. 
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