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ABSTRACT
Background: Cerebrovascular disease is defined by the World 
Health Organization from rapidly progressing clinical signs of 
focal impairment of brain function lasting more than 24 hours or 
clinical signs of focal neuropathy due to persistent obstruction 
of the blood supply or intracerebral haemorrhage. Dysphagia, 
or difficulty swallowing, is a serious, life-threatening condition 
that affects many patients in the first hours and days after a 
stroke. Objective: To determine the effectiveness of swallowing 
exercise on dysphagia among patient with Cerebrovascular ac-
cident in experimental group. Methods: A Quasi-experimental 
research design was adopted for the study with 60 samples 
who met the inclusion criteria at Saveetha Medical College and 
Hospital. Samples were selected by using purposive sampling 
technique and samples were assigned into the experimental 
group(N=30) and the control group (N=30). The samples are 
selected by using Gugging swallowing screen scale to pre-test 
assessment both experimental and control group. The experi-
mental group received the swallowing exercises for 10 minutes 
per day before breakfast in the morning for five consecutive 
days. The control group received hospital routine care. The post 
assessments were done by using Gugging Swallowing Screen 
at the end of 5th day of intervention to both the experimental 
and control group. Results: Out of 30 samples in experimental 
group the pretest mean score of dysphagia among dyspha-
gia was 14.0±3.21 and the posttest mean score was 17.0±3.25.

The mean difference score was 3.0.The calculated paired‘t’ test 
value was found to be statistically significant at p<0.001 level. 
Conclusion: The study findings concluded that a significant in 
Gugging swallowing screen scale reduced in dysphagia after 
administration of swallowing exercises on patients with cere-
brovascular accident. 
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Introduction: 
Acute stroke is commonly called cerebrovascular 

accident, but this is not the term of choice for many 
stroke neurologists. A stroke is not an accident. A 
more appropriate and descriptive term would be ‘brain 
attack’, which is similar to ‘heart attack’. Acute stroke is 
defined as an episode of focal neurological dysfunc-
tion. (1) Stroke or cerebrovascular accident (CVA) is 
an acute injury of cerebral perfusion or vasculature. 
About 85% of strokes are is chemic and the rest are 
hemorrhagic. (2) Symptoms such as stroke, muscle 
weakness in the mouth and throat, loss of sensation 
in the tongue, muscle incoordination, and inability to 
cough can affect swallowing. For example, if one half 
of the tongue is damaged, it may be difficult to regur-
gitate food down the throat to effectively trigger the 
swallowing reflex. Or, if certain muscles are affected, 
they may not be closing the airways enough to keep 
food and liquids from entering the lungs. It may be 
incomplete. A stroke can also make it difficult to share 
swallowing difficulties. (3) 

Dysphagia is defined as objective disturbance or 
difficulty swallowing resulting in abnormal delay in 
passage of a liquid or solid bolus. Delays can occur 
during the oropharyngeal or esophageal stages of swal-
lowing. A second aspect of the dysphagia definition is 
the subjective definition. That is, the patient’s sense of 
delayed delivery of a liquid or solid bolus during swal-
lowing. Both descriptions are relevant because some 
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patients may lose sensation of delayed swallowing, but 
objective tests may show that they have dysphagia. 
Additionally, symptoms of delayed swallowing in pa-
tients may be enhanced or mitigated byneurosensory 
dysfunction. (4) acute stroke Dysphagia increases and 
prolongs the risk of aspiration pneumonia, longer hos-
pital stays, increased medical costs, and mortality. (5) 

Dysphagia affects more than 50% of stroke survivors. 
Fortunately, most of these patients regained swallow-
ing function within her 7 days, and only 11-13% re-
mained dysphagic after 6 months. (6, 7) Dysphagia is 
most important in the overall stroke healing process 
and its presence is probably Pulmonary complications, 
especially pneumonia, dehydration, and malnutrition. 
that is it is estimated that 29-50% of acute stroke sur-
vivors have aphasia. (8) 

Comparatively to compensatory interventions em-
ployed for a short-term effect, rehabilitation exercis-
es change and improve the swallowing physiology in 
terms of force, speed, or timing. In order to promote 
neuroplasticity, rehabilitation activities also involve re-
training the neuromuscular systems. This is because 
stressing any muscular system to the limit will alter its 
neural innervation and movement patterns. (9) Dyspha-
gia is frequently treated with swallowing exercises with 
the aim of modifying swallowing physiology and fos-
tering long-term changes. Exercises are anticipated to 
affect bolus flow and swallowing mechanics. Some of 
the swallowing exercises are Masako, Mendelsohn, and 
super-supraglottic. (10) Swallowing treatment is crucial 
for improving quality of life, treating dysphagia, and 
preventing aspiration. (11) In November 2021, Yang S. 
et. al. conducted a undertook a methodical investiga-
tion. The Risk Of Bias In Non-randomized Studies of 
Interventions tool was used to assess the methodolog-
ical quality of individual studies, and the funnel plot 
and Egger’s were used to assess publication bias. In 
comparison to the non-screening group, the screening 
group experienced a considerably lower incidence of 
pneumonia. Pneumonia can be avoided in acute stroke 
patients by early dysphagia assessment. (12) A study on 
the impact of swallowing exercises on stroke patients 
with dysphagia was undertaken in 2021 by Fahriza E. 
and Huzaifah Z. A quantitative experimental research 
design was used for the analysis. Exercises to improve 
swallowing function are effective for stroke patients 
who have dysphagia. With the help of the study’s find-
ings, healthcare facilities may provide swallowing exer-
cises for stroke patients who have dysphagia. (13). 

A study was carried out by Elfetoh EE, et al. (2018) 
to evaluate the efficacy of a swallowing training pro-
gramme on dysphagia after CVS. The study came 
to the conclusion that the swallowing training pro-
gramme for dysphagic patients after stroke is success-
ful in improving patients’ swallowing. (14) Bath PM, 
et al. (2018) carried out a clinical trial study on swal-
lowing therapy for stroke survivors who had trouble 
swallowing. The results demonstrate that swallowing 
therapies shorten hospital stays, lower the risk of de-
veloping pneumonia or a chest infection, and enhance 
swallowing function and recovery from swallowing 
issues. (15) So, the purpose of this study is to assess the 
efficacy of swallowing therapy in acute stroke patients 
with dysphagia admitted to our hospital. 

Material and Methods: 
A Quasi-experimental research design was adopt-

ed for the study. The study was conducting in Saveetha 
Medical College and Hospital, Chennai. An authorized 
formal permission is obtained to Saveetha Medical Col-
lege and Hospital, Chennai. A total of 60 samples who 
met the inclusion criteria were selected by using pur-
posive sampling technique. The samples were selected 
from neurology ward and medical ward. 30 samples 
for experimental group were selected from neurology 
ward and 30 samples for control group were selected 
from medicine ward. After selecting the sample, the 
researcher introduced herself and explained the pur-
pose of the study to the participants. Informed writ-
ten consent is obtained after assuring confidence from 
participants. Ethical approval was obtained from the 
institutional ethical committee of health science under 
the Saveetha institute of medical and technical science. 
Each participant is assessed on the bedside. The de-
mographic variables were collected by using multiple 
choice questionnaires followed by pre-test assessment 
were done by using the Gugging Swallowing Screen for 
both experimental and control group. For experimental 
group, the investigator intervened swallowing exercises 
containing certain exercises for 10 minutes per day be-
fore breakfast in the morning for five consecutive days. 
The patients were educated to do the exercises like su-
praglottic swallowing maneuver, mendelsohnmaneu-
ver, head lifting maneuver, jaw opening exercise, and 
tongue movement exercise on the first day and were 
done for five consecutive days. The control group re-
ceived hospital routine care. The post assessments were 
done by using Gugging Swallowing Screen at the end 
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of 5th day of intervention to both the experimental and 
control group. The data was tabulated and analysed by 
descriptive and inferential statistics. 

Results
Table 1 shows that most of the patients with cere-

brovascular accident, 11(36.7%) in the experimental 
group and 15(50%) in the control group were aged 
between 30 – 40 yrs. 17(56.7%) in the experimental 
group and 21(70%) in the control group were male, 
20(66.7%) in the experimental group and 20(66.7%) 
in the control group were Hindu, 13(43.3%) in the ex-
perimental group and 13(43.3%) in the control group 
had primary school education. 11(36.7%) in the exper-
imental group were unemployed & private employees 
respectively and 13(43.3%) in the control group were 
unemployed. 19(63.3%) in the experimental group 
and 27(90%) in the control group were married. 

Table 1
Frequency and percentage distribution demographic variables 
of patients with cerebrovascular accident in the experimental 
and control group. N = 60(30+30) 

Demographic 
Variables

Experimental
Group

Control 
Group

Chi-Square 
for Homo-

geneityF % f %
Marital status χ2=7.891

d. f=2
p=0.019

S*

Married 19 63.3 27 90.0
Unmarried 5 16.7 3 10.0
Widow/Widower 6 20.0 0 0

Table 2 shows that most of the patients with cere-
brovascular accident 18(60%) in the experimental and 
control group had diabetes mellitus and hypertension 
as comorbid illness, 18(60%) in the experimental and 
control group had regularly taking medication histo-
ry of anti-diabetic & anti-hypertensive medications, 
19(63.3%) in the experimental and 21(70%) in the 
control group had ischemic stroke, 25(83.3%) in the 
experimental group and 21(70%) in the control group 
had acute stroke. 16(53.3%) in the experimental group 
and control group had Glasscow Coma Scale score 
between 6 – 8, 17(56.7%) in the experimental group 
had right hemisphere of brain affected and 15(50%) 
in the control group had right and left hemisphere of 
brain affected, 19(63.3%) in the experimental group 
and 17(56.7%) in the control group had illness for 
less than 3 months and 19(63.3%) in the experimental 
group and 17(56.7%) in the control group had onset of 
dysphagia for less than 3 months. 

Table 2
Frequency and percentage distribution clinical variables of pa-
tients with cerebrovascular accident in the experimental and 
control group. N = 60(30+30) 

Clinical Variables
Experimen-
tal Group

Control
Group

Chi-Square 
for Homo-

geneityf % f %
Duration of illness χ2=0.278

d. f=1
p=0.018 S*

Less than 3 months 19 63.3 17 56.7
4 – 6 months 11 36.7 13 43.3

Table 3 shows that in the pretest of experimental 
group, 18(60%) had moderate dysphagia and 12(40%) 
had slight dysphagia but in the post test, 12(40%) had 
no dysphagia and 9(30%) had slight dysphagia and 
moderate dysphagia.

Table 3
Frequency and percentage distribution of pretest and posttest 
level of dysphagia among patients with cerebrovascular acci-
dent in the experimental group. n =30

Level of Dysphagia
Experimental Group

Pretest Post Test
F % F %

No dysphagia (20) 0 0 12 40.0
Slight dysphagia (15-19) 12 40.0 9 30.0
Moderate dysphagia (10-14) 18 60.0 9 30.0
Severe dysphagia (0-9) 0 0 0 0

Table 4 shows that in the pretest of control group, 
20(66.7%) had moderate dysphagia and 10(33.3%) 
had slight dysphagia but in the post test, 17(56.7%) 
had moderate dysphagia, 8(26.6%) had slight dyspha-
gia, 5(16.7%) no dysphagia. 

Table 4
Frequency and percentage distribution of pretest and posttest 
level of dysphagia among patients with cerebrovascular acci-
dent in the control group. n =30

Level of Dysphagia
Control Group

Pretest Post Test
F % F %

No dysphagia (20) 0 0 5 16.7
Slight dysphagia (15-19) 10 33.3 8 26.6
Moderate dysphagia (10-14) 20 66.7 17 56.7
Severe dysphagia (0-9) 0 0 0 0

Table 5 shows that in the experimental group the 
pretest mean score of dysphagia among dysphagia was 
14.0±3.21 and the posttest mean score was 17.0±3.25.
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The mean difference score was 3.0.The calculated 
paired‘t’ test value of t=11.061 was found to be statis-
tically significant at p<0.001 level which clearly shows 
that there was significant improvement in the level of 
dysphagia after the application of swallowing exercis-
es among the patients with cerebrovascular accident. 
This infers that swallowing exercises on dysphagia was 
found to be effective in reducing the level of dysphagia 
among patients with cerebrovascular accident in the 
experimental group. 

Table 5: Effectiveness of swallowing exercises on dysphagia 
among patients with cerebrovascular accident in experimental 
group. N = 30

Variable

Pretest Post Test Mean 
Differ-
ence 
Score

Paired ‘t’ 
test &

p-valueMean S. D Mean S. D

Experimen-
tal Group 14.00 3.21 17.00 3.25 3.0

t=11.061
p=0.0001, 

S***

Figure 1: Boxplot showing the effectiveness of swallowing exer-
cises on dysphagia among patients with cerebrovascular acci-
dent in experimental group 

Table 6 shows that comparison of posttest level of 
dysphagia among patients with cerebrovascular ac-
cident between the experimental and control group 
revealed that the calculated student independent ‘t’ 
test value of t = 4.080 was found to be statistically sig-
nificant at p<0.001 level. This infers that swallowing 
exercises on dysphagia on reduction of dysphagia was 
found to be effective in reducing the level of dysphagia 
among patients with cerebrovascular accident in the 
experimental group than the patients with cerebrovas-
cular accident who had undergone normal hospital 
routine protocol. 

Table 6
comparison of posttest level of dysphagia in experimental and 
control group N=60(30+30) 

Variables

Pretest Post Test Mean 
Differ-
ence 
Score

Paired 
‘t’ test & 
p-valueMean S. D Mean S. D

Experi-
mental 
Group

14.00 3.21 17.00 3.25 3.33
t=4.080

p=0.0001
S***

Control 
Group 13.30 2.82 13.67 3.08 0.70

t=0.898
p=0.373

N. S
***p≤0.001
S – Significant
N. S – Not Significant

The table 7 shows that the demographic variable 
gender (χ2= 6.018, p=0.049) had shown statistically 
significant association with posttest level of dyspha-
gia among patients with cerebrovascular accident at 
p<0.05 level.

Table 7 
Association of posttest level of dysphagia among patients with 
cerebrovascular accident with their selected demographic vari-
ables in the experimental group. n = 30

Demographic 
Variables Frequency Chi-Square test & 

p-value
2.Gender χ2=6.018

d. f=2
p=0.049, S*

Male 17
Female 13

The table 8 shows that the clinical variable patients 
Glasscow Coma scale (χ2= 10.269, p=0.036) had 
shown statistically significant association with posttest 
level of dysphagia among patients with cerebrovascu-
lar accident at p<0.05 level. 

Table 8
Association of posttest level of dysphagia among patients with 
cerebrovascular accident with their selected clinical variables in 
the experimental group. n = 30

Clinical Variables Frequency Chi-Square 
test & p-value

Patients Glasscow coma scale
χ2=10.269

d. f=4
p=0.036, S*

6 – 8 16
8 – 9 9
10 – 12 5

Discussion: 
According to current study results shows that out 

of 30 samples in the pretest of experimental group, 
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18(60%) had moderate dysphagia and 12(40%) had 
slight dysphagia but in the post test, 12(40%) had no 
dysphagia and 9(30%) had slight dysphagia and mod-
erate dysphagia. Out of 30 samples in control group, 
in the pretest 20(66.7%) had moderate dysphagia and 
10(33.3%) had slight dysphagia but in the post test, 
17(56.7%) had moderate dysphagia, 8(26.6%) had 
slight dysphagia, 5(16.7%) had no dysphagia. The 
present study was funded by Shashi Khan et al. (2018), 
used a quasi-experimental approach. The study’s find-
ings showed that all 30 CVA patients in the group had 
severe dysphagia based on a pretest evaluation of swal-
lowing skills. At the end of fifteen days of observation 
following the delivery of a swallowing intervention 
exercise, the majority of six of them had advanced to 
no dysphagia, six had progressed to mild dysphagia, 
and ten had progressed to moderate dysphagia. (16) In 
present study results of the current study, out of 30 
samples in the experimental group, the mean dyspha-
gia score on the pretest was 14.03.21, and the mean 
score on the posttest was 17.03.25.3.0 was the average 
difference score. The estimated paired’t’ test result of 
t=11.061 was determined to be statistically significant 
at the p0.001 level, clearly demonstrating that the level 
of dysphagia among the patients with cerebrovascular 
accident significantly improved after the administra-
tion of swallowing exercises. This implies that indi-
viduals with cerebrovascular accidents in the experi-
mental group found swallowing exercises to be useful 
in lowering their level of dysphagia and risk of aspi-
ration. The purpose of the current study, which was 
sponsored by Krajczy E, et al. (2019), was to assess the 
benefits of swallowing treatment in patients who had 
recently experienced a stroke. The study demonstrat-
ed the value of swallowing therapy in lowering stroke 
patients’ dysphagia levels. (17) 

In the current study finding revealed that compari-
son of posttest level of dysphagia among patients with 
cerebrovascular accident between the experimental 
and control group revealed that the calculated student 
independent ‘t’ test value of t = 4.080 was found to be 
statistically significant at p<0.001 level. This infers 
that swallowing exercises on dysphagia on reduction 
of dysphagia was found to be effective in reducing the 
level of dysphagia among patients with cerebrovascu-
lar accident in the experimental group than the pa-
tients with cerebrovascular accident who had under-
gone normal hospital routine protocol. The current 
study, which was funded by Byeon H, et al. (2020), 

investigated the effects of a compound swallowing 
therapy on the ability of stroke patients to swallow. 
The outcome demonstrated that swallowing therapy 
can be more successful when it is delivered to an inter-
ventional group as opposed to a control group. (18) The 
study findings shows that out of 30 samples in exper-
imental group, the demographic variable gender (χ2= 
6.018, p=0.049) and clinical variable patients Glass 
cow Coma scale (χ2= 10.269, p=0.036) had shown 
statistically significant association with posttest lev-
el of dysphagia among patients with cerebrovascular 
accident at p<0.05 level. Spontaneous swallowing fre-
quency has the potential to detect dysphagia in acute 
stroke, but the current investigation does not confirm 
Crary MA, et al(2013) findings. It has been noted that 
consciousness level influences swallowing. Literature 
revealed that there is no significant correlation be-
tween frequency rate of swallowing and GCS score 
when using GCS as a metric of consciousness. (19) 

Conclusion: 
Among CVA patients, dysphagia is the most often 

reported and widespread symptom. For many CVA pa-
tients, this poses a serious issue that lowers their quality 
of life. According to the findings of this study, practis-
ing dysphagia exercises was a successful way to help pa-
tients who had trouble swallowing. The study findings 
concluded that a significant in Gugging swallowing 
screen scale reduced in dysphagia after administration 
of swallowing exercises on patients with cerebrovascu-
lar accident. These exercises are a straightforward solu-
tion that are simple to put into practice. 

ACKNOWLEDGMENT
Authors would like to thank all the study partici-

pants for their co-operation to complete the study suc-
cessfully and also thank the health care team members 
for their support to complete the study successfully. 

CONFLICT OF INTEREST 
Authors declare no conflict of interest. 

FUNDING SUPPORT
None

REFERENCES
1. Sacco, R. L., Kasner, S. E., Broderick, J. P., Caplan, 
L. R., Connors, J. J., Culebras, A., ... &Vinters, H. V. 
(2013). An updated definition of stroke for the 21st 



736 | Cardiometry | Issue 26. February 2023

century: a statement for healthcare professionals from 
the American Heart Association/American Stroke As-
sociation. Stroke, 44(7), 2064-2089.
2. Mozaffarian, D., Benjamin, E. J., Go, A. S., Arnett, 
D. K., Blaha, M. J., Cushman, M., ... & Turner, M. B. 
(2016). Heart disease and stroke statistics—2016 up-
date: a report from the American Heart Association. 
circulation, 133(4), e38-e360.
3. Laurie Udesky, (2021) Stroke and Swallowing care 
giving in health day. https://consumer.healthday.com/
encyclopedia/high-blood-pressure-/stroke-and-swal-
lowing-645727.htmlhDay
4. Azer SA, Kshirsagar RK. Dysphagia. 2022 Jun 11. 
In: StatPearls [Internet]. Treasure Island (FL): Stat-
Pearls Publishing; 2022 Jan–. PMID: 32644600.
5. H. Nilsson, O. Ekberg, R. Olsson, and B. Hindfelt, 
“Dysphagia in stroke: a prospective study of quantita-
tive aspects of swallowing in dysphagic patients,” Dys-
phagia, vol. 13, no. 1, pp. 32–38, 1998.
6. Smithard DG, O’Neill PA, England RE, et al. The 
natural history of dysphagia following a stroke. Dys-
phagia. 1997;12(4):188–93.
7. Mann G, Hankey GJ, Cameron D. Swallowing 
function after stroke: prognosis and prognostic factors 
at 6 months. Stroke. 1999;30(4):744–8.
8. Dysphagia rehabilitation for stroke recover (2015) 
published by evidenced based review of stroke rehabil-
itation. http://www.ebrsr.com/sites/default/files/chap-
ter%2015_v19.pdf
9. Langmore SE, Pisegna JM. Efficacy of exercises 
to rehabilitate dysphagia: a critique of the literature. 
International Journal of Speech-Language Pathology. 
2015; 17(3): 222-229.
10. Vose A, Nonnenmacher J, Singer ML, 
González-Fernández M. Dysphagia management in 
acute and sub-acute stroke. Current physical medicine 
and rehabilitation reports. 2014; 2(4): 197-206.
11. S. Vesey, “Dysphagia and quality of life,” British 
Journal of Community Nursing, vol. 18, no. Sup5, pp. 
S14–S19, 2013.

12. Yang S, Choo YJ, Chang MC. The Preventive Ef-
fect of Dysphagia Screening on Pneumonia in Acute 
Stroke Patients: A Systematic Review and Meta-Anal-
ysis. In Healthcare 2021 Dec (Vol. 9, No. 12, p. 1764).
13. Fahriza E, Huzaifah Z. The Effect of Swallowing 
Exercises on Stroke Patients with Dysphagia. JNHS. 
2021 Dec 31;1:102-4.
14. Elfetoh EE, Karaly SF. Effect of swallowing train-
ing program on dysphagia following cerebrovascular 
stroke. Egyptian Nursing Journal. 2018 May 1;15(2): 
125.
15. Bath PM, Lee HS, Everton LF. Swallowing therapy 
for dysphagia in acute and subacute stroke.Cochrane 
Database of Syst Rev. 2018;(10)
16. Muthulakshmi, Shashi Kanth, "A Study to Assess 
the Effectiveness of Chin Tuck Against Resistance 
(CTAR) Exercise in Improving Swallowing Ability 
among Cerebrovascular Accident Patients with Dys-
phagia at Selected Hospital, Chennai", International 
Journal of Science and Research (IJSR), Volume 8 Is-
sue 7, July 2019, pp. 1516-1518, https://www.ijsr.net/
get_abstract.php?paper_id=ART20199974
17. Krajczy E, Krajczy M, Luniewski J, Bogacz K, Szc-
zegielniak J. Assessment of the effects of dysphagia 
therapy in patients in the early post-stroke period: 
a randomised controlled trial. Neurologia in neuro-
chirurgiapolska. 2019;53:428-34.
18. Byeon H. Combined effects of NMES and Men-
delsohn maneuver on the swallowing function and 
swallowing–quality of life of patients with stroke-in-
duced sub-acute swallowing disorders. Biomedicines. 
2020 Jan;8:12.
19. Crary MA, Carnaby GD, Sia I, Khanna A, Waters 
MF. (2013) Spontaneous swallowing frequency has 
potential to identify dysphagia in acute stroke. Stroke. 
2013; 44: 3452-7.


