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Abstract 
Background: Dysphagia can be a life-threatening issue 
for post-stroke patients, with aspiration pneumonia (AP) 
being a common risk. However, there is hope through the 
potential combination of transcranial direct current 
stimulation (tDCS) and classical behavior therapy. Our 
study aims to investigate the effectiveness of this 
combination in diminishing the risk of AP in patients with 
dysphagia who suffered from stroke. 
Methods: In this randomized, parallel-group, blinded 

clinical trial, 48 patients were allocated into the sham 
group (speech therapy + 30 seconds of tDCS) and the 
real group (speech therapy + 20 minutes of tDCS). We 
used the Mann Assessment of Swallowing Ability 
(MASA) as an assessment tool. We assessed patients 
at baseline, one day after treatment, and at a one-
month follow-up. 
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AP; therefore, instrumental assessments such as 
chest X-ray was not performed for any patient. On 
the other hand, silent aspiration is a very important 
issue which can be undiagnosed during clinical 
assessments. Silent aspiration can be detected via 
video fluoroscopic swallowing (VFS) assessment. 
Therefore, we recommend conducting such 
studies with more objective ways to detect AP and 
silent aspiration in the future.  

None of the patients in this study developed 
AP at any stages of assessment. It seems that 
regardless of the type of treatment, dysphagia 
therapy of any kind has the potential to prevent 
AP; however, speech therapy combined with 
tDCS would be an ideal. This result is in the same 
line with previous results which showed 
swallowing therapy would reduce AP rate in 
patients with post-stroke dysphagia.9,10 Despite 
these advances, we should remember that these 
studies, as well as ours, investigated the risk of 
AP in the acute onset phase, which may develop 
within the first month after a stroke.31 However, 
we should also consider the chronic phase, which 
develops one-month after stroke. Therefore, we 
recommend that such studies be conducted in the 
chronic phase of stroke in the future. 

On the other hand, dysphagia is not the only 
risk factor of AP, and there are other factors which 
have the potential to develop this disease, such as 
dependency on eating/drinking, oral health, 
enteral feeding, polypharmacy, malnutrition,  
and smoking.32,33 Therefore, it is recommended 
that the patients should be managed from a holistic 
point of view. Using pharmacological treatments 
alongside rehabilitation techniques including 
physical and pulmonary rehabilitation as well as 
dysphagia rehabilitation combined with 
appropriate nutritional management are 
recommended to manage AP effectively.30,31 

However, we should consider that even VFS is 
unable to detect aspiration of small amounts of 
oropharyngeal secretions such as saliva aspiration 
during sleep or after finishing the assessment 
process. These micro-aspirations have the 
potential to develop AP. Therefore, alongside the 
approaches which we mentioned before, we 
should consider a comprehensive approach to 
prevent aspiration at home.34 

Some of these techniques are regarding 
preparing the meals such as: changing the physical 
properties of the meals under the supervision of 
swallowing experts which can be done by using 
thickeners to modify the texture of the diet,34,35 

changing the temperature of, and spices in the 
meals which can stimulate the transient receptor 
potential (TRP) receptors that have the potential to 
sharpen the swallowing and cough reflexes. Hot 
temperatures above 60 °C have the potential to 
stimulate TRP vanilloid 1 (TRPV1) receptors and 
cold temperatures below 17 0C have the potential 
to stimulate TRP melastatin 8 (TRPM8) receptors. 
On the other hand, spices such as chili peppers and 
mint have the potential to stimulate TRPV1 and 
TRPM8 receptors, respectively. The other 
techniques are sitting and holding position after 
meals and oral care. It is recommended that people 
who are at risk of developing aspiration such as 
elderly people and patients with dysphagia are 
placed with a head-of-bed elevated to 30° or higher 

known as a “semi-recumbent position” after taking 
meals for two hours. Studies show that oral care 
which can reduce gram-negative bacteria has the 
potential to prevent the onset of pneumonia.34 

Conclusion 

Swallowing management of any type may 
decrease the risk and the severity of AP. However, 
holistically viewing AP and complementing 
classical speech therapy techniques with the new 
neuro-rehabilitation ones would be ideal. There is 
a need for further studies in implementing these 
new neuro-rehabilitation techniques to 
individualize these techniques for all types of 
patients. Besides, to draw a better picture of 
developing AP, we recommend conducting 
studies on the stroke population in chronic phase. 
Moreover, there is a need to develop guidelines to 
avoid malpractice. 

Conflict of Interests 

The authors declare no conflict of interest in this 
study. 

Acknowledgments 

This manuscript was a part of the PhD thesis by 
Sima Farpour that was approved by the Vice-
Chancellor of Research, Kerman University of 
Medical Sciences. The study method was approved 
by the Medical Ethics Committee of Kerman 
University of Medical Sciences with the reference 
number “IR.KMU.REC.1399.366”. 

The authors would like to thank Kerman 
Neuroscience Research Center, Kerman University 
of Medical Sciences, for their funding support, 
Shiraz University of Medical Sciences and also 
Center for Development of Clinical Research of 



 
 

 

Nemazee Hospital, Shiraz, for their statistical 
support, and Dr. Nasrin Shokrpour for editorial 
assistance. The authors also would like to thank all 

the patients and their families/care givers and all 
the residents, head nurses, and nurses who helped 
in conducting this project. 

 
References 

1. Tabrizi R, Borhani-Haghighi A, Lankarani 
KB, Heydari ST, Bayat M, Vakili S, et al. 

Hookah smoking: A potentially risk factor 

for first-ever ischemic stroke. J Stroke 
Cerebrovasc Dis 2020; 29(10): 105138. 

2. Tabrizi R, Lankarani KB, Kardeh B, 

Akbari H, Azarpazhooh MR, Borhani-
Haghighi A. A comprehensive systematic 

review and meta-analysis on the risk 

factors of stroke in Iranian population. 
Arch Iran Med 2021; 24(1): 64-77. 

3. Hinchey JA, Shephard T, Furie K, Smith 

D, Wang D, Tonn S. Formal dysphagia 
screening protocols prevent pneumonia. 

Stroke 2005; 36(9): 1972-6. 

4. Katzan IL, Cebul RD, Husak SH, Dawson 
NV, Baker DW. The effect of pneumonia 

on mortality among patients hospitalized 

for acute stroke. Neurology 2003; 60(4): 
620-5. 

5. Carrión S, Costa A, Ortega O, Verin E, 

Clavé P, Laviano A. Complications of 
oropharyngeal dysphagia: Malnutrition 

and aspiration pneumonia. In: Ekberg O, 

editor. Dysphagia: Diagnosis and 
treatment. Cham, Switzerland: Springer 

International Publishing; 2019. p. 823-57. 

6. Marin S, Serra-Prat M, Ortega O, Clave P. 
Healthcare-related cost of oropharyngeal 

dysphagia and its complications 

pneumonia and malnutrition after stroke: 
A systematic review. BMJ Open 2020; 

10(8): e031629. 
7. Feng MC, Lin YC, Chang YH, Chen CH, 

Chiang HC, Huang LC, et al. The 

mortality and the risk of aspiration 
pneumonia related with dysphagia in 

stroke patients. J Stroke Cerebrovasc Dis 

2019; 28(5): 1381-7. 
8. Martino R, Foley N, Bhogal S, Diamant N, 

Speechley M, Teasell R. Dysphagia after 

stroke: Incidence, diagnosis, and 
pulmonary complications. Stroke 2005; 

36(12): 2756-63. 

9. Huang JY, Zhang DY, Yao Y, Xia QX, 
Fan QQ. Training in swallowing prevents 

aspiration pneumonia in stroke patients 

with dysphagia. J Int Med Res 2006; 
34(3): 303-6. 

10. Suntrup-Krueger S, Ringmaier C, Muhle 

P, Wollbrink A, Kemmling A, Hanning U, 
et al. Randomized trial of transcranial 

direct current stimulation for poststroke 

dysphagia. Ann Neurol 2018; 83(2):  
328-40. 

11. Pisegna JM, Kaneoka A, Pearson WG, Jr., 

Kumar S, Langmore SE. Effects of non-
invasive brain stimulation on post-stroke 

dysphagia: A systematic review and meta-

analysis of randomized controlled trials. 
Clin Neurophysiol 2016; 127(1): 956-68. 

12. Burkhead LM, Sapienza CM, Rosenbek 

 

JC. Strength-training exercise in 
dysphagia rehabilitation: Principles, 

procedures, and directions for future 

research. Dysphagia 2007; 22(3): 251-65. 
13. Cheng I, Sasegbon A, Hamdy S. Effects of 

neurostimulation on poststroke dysphagia: 

A synthesis of current evidence from 
randomized controlled trials. 

Neuromodulation 2021; 24(8): 1388-401. 

14. Hibberd J, Fraser J, Chapman C, McQueen 
H, Wilson A. Can we use influencing 

factors to predict aspiration pneumonia in 

the United Kingdom? Multidiscip Respir 
Med 2013; 8(1): 39. 

15. Farpour S, Asadi-Shekaari M, Borhani 

HA, Farpour HR. Improving swallowing 
function and ability in post stroke 

dysphagia: A randomized clinical trial. 

Dysphagia 2023; 38(1): 330-9. 
16. Powers WJ, Rabinstein AA, Ackerson T, 

Adeoye OM, Bambakidis NC, Becker K, 

et al. Guidelines for the Early 
Management of Patients with Acute 

Ischemic Stroke: 2019 Update to the 2018 

Guidelines for the Early Management of 
Acute Ischemic Stroke: A Guideline for 

Healthcare Professionals from the 

American Heart Association/American 
Stroke Association. Stroke 2019; 50(12): 

e344-e418. 

17. Bakhtiyari J, Salmani M, Noruzi R, Sarraf 
P, Barzegar E, Mirmohammadkhani M. 

Translation, cross-cultural adaptation, 
validation and reliability of the 

northwestern dysphagia patient check 

sheet (NDPCS) in Iran. Iran  
J Otorhinolaryngol 2018; 30(97): 97-101. 

18. Koessler L, Maillard L, Benhadid A, 

Vignal JP, Felblinger J, Vespignani H, et 
al. Automated cortical projection of EEG 

sensors: anatomical correlation via the 

international 10-10 system. Neuroimage 
2009; 46(1): 64-72. 

19. Teismann IK, Suntrup S, Warnecke T, 

Steinstrater O, Fischer M, Floel A, et al. 
Cortical swallowing processing in early 

subacute stroke. BMC Neurol 2011; 11: 34. 

20. Lo WL, Leu HB, Yang MC, Wang DH, 
Hsu ML. Dysphagia and risk of aspiration 

pneumonia: A nonrandomized, pair-

matched cohort study. J Dent Sci 2019; 
14(3): 241-7. 

21. Farpour S, Farpour H, Zakeri M. 

Oropharyngeal dysphagia in elderly 
people. Journal of Rehabilitation Sciences 

and Research 2018; 5(4): 120-3. 

22. Cabré M, Almirall J, Clave P. Aspiration 
pneumonia: Management in Spain. Eur 

Geriatr Med 2011; 2(3): 180-3. 

23. Farpour S, Farpour HR, Smithard D, 
Kardeh B, Ghazaei F, Zafarghasempour 

M. Dysphagia management in Iran:  

Knowledge, attitude and practice of 
healthcare providers. Dysphagia 2019; 

34(1): 105-11. 

24. Farpour S, Farpour HR, Smithard DG. 
Oropharyngeal dysphagia and its related 

health problems in Iranian elderly people: 

A scope of work for the future. European 
Journal of Integrative Medicine 2018; 21: 

94-100. 

25. Marchina S, Pisegna JM, Massaro JM, 
Langmore SE, McVey C, Wang J, et al. 

Transcranial direct current stimulation for 

post-stroke dysphagia: a systematic 
review and meta-analysis of randomized 

controlled trials. J Neurol 2021; 268(1): 

293-304. 
26. Nakajoh K, Nakagawa T, Sekizawa K, 

Matsui T, Arai H, Sasaki H. Relation 

between incidence of pneumonia and 
protective reflexes in post-stroke patients 

with oral or tube feeding. J Intern Med 

2000; 247(1): 39-42. 
27. Mamun K, Lim J. Role of nasogastric tube 

in preventing aspiration pneumonia in 

patients with dysphagia. Singapore Med  
J 2005; 46(11): 627-31. 

28. Rofes L, Arreola V, Almirall J, Cabre M, 

Campins L, Garcia-Peris P, et al. 
Diagnosis and management of 

oropharyngeal Dysphagia and its 

nutritional and respiratory complications 
in the elderly. Gastroenterol Res Pract 

2011; 2011: 818979. 
29. Tay WY, Low LL, Tan SY, Vasanwala 

FF. Evidence-based measures for 

preventing aspiration pneumonia in 
patients with dysphagia. Proc Singap 

Healthc 2014; 23(2): 158-65. 

30. Momosaki R. Rehabilitative management 
for aspiration pneumonia in elderly patients. 

J Gen Fam Med 2017; 18(1): 12-5. 

31. Teramoto S. Novel preventive and 
therapuetic strategy for post-stroke 

pneumonia. Expert Rev Neurother 2009; 

9(8): 1187-200. 
32. Farpour S, Smithard D, Farpour HR. 

Dysphagia and oral health in older people. 

OBM Geriatrics 2020; 4(1): 109. 
33. Nativ-Zeltzer N, Nachalon Y, Kaufman 

MW, Seeni IC, Bastea S, Aulakh SS, et al. 

Predictors of aspiration pneumonia and 
mortality in patients with dysphagia. 

Laryngoscope 2022; 132(6): 1172-6. 

34. Ebihara T. comprehensive approaches to 
aspiration pneumonia and dysphagia in the 

elderly on the disease time-axis. J Clin 

Med 2022; 11(18): 5323. 
35. Farpour S, Farpour H, Salarinejad A. A 

narrative review on Xanthan Gum 

characteristics: A thickening agent used 
for dysphagia. Journal of Rehabilitation 

Sciences and Research 2021; 8(2): 97-9. 

 


