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Background. Dysphagia is a common problem in acute stroke patient. Aspiration pneumonia increases in this group. Swallowing
therapy is immediately conducted in a stable stroke patient. An eﬀectiveness of our program has not been determined. Objective.
To determine an eﬀectiveness of conventional swallowing therapy in acute stroke patients with dysphagia. Methods. We
retrospectively reviewed data from medical records of acute stroke patients with dysphagia who participated a swallowing
therapy from January 2017 to June 2017. Fifty-seven acute stroke patients with dysphagia (26 males and 31 females) were
participating in a conventional swallowing therapy (50 minutes a day for 3 days per week). A functional oral intake scale (FOIS)
and swallow function scoring system (SFSS) were used to determine an eﬀectiveness of the swallowing therapy. FOIS and SFSS
scores before the ﬁrst therapy session and after the last therapy session were compared using a paired t-test. Results. The mean
age of the patient was 69:5 ± 15:35 years. The period from stroke onset to the ﬁrst swallowing therapy session was 7:5 ± 6:69
days. The number of therapy was 5:6 ± 2:83 sessions. Participants showed a signiﬁcant improvement of the FOIS (mean score
increased from 1.74 to 3.30 points, P = 0:001) and SFSS (mean score increased from 2.51 to 3.68 points, P = 0:001). Forty-two
percent of patients with tube dependent change to total oral intake. Conclusion. Conventional swallowing therapy is an eﬀective
treatment in acute stroke with dysphagia.

1. Introduction
Dysphagia is a common problem in stroke patients. Dysphagia found up to 65% in acute stroke [1–3]. Acute stroke with
dysphagia increases risk of aspiration pneumonia, prolonged
length of hospital stay, increased health care costs, and mortality rate [4–8]. Furthermore, it may aﬀect an emotion and a
psychological health of patients.
Swallowing therapy has an important role in the recovery
of dysphagia, prevention of aspiration, and improvement of
quality of life [9, 10]. Conventional swallowing therapy consists of swallowing exercise and maneuver, postural and compensation technique, food and environmental modiﬁcation,
and alternative feeding [11]. Examples of swallowing exercise
and maneuver are vocal cord exercise, eﬀortful swallow,
Shaker exercise, etc. Postural and compensation techniques
such as chin tuck and head rotation. The easiest and safest
food has a single consistency with high cohesiveness low

adhesiveness and low hardness. Small bolus ingestion is easier than large bolus. Therefore, food consistency and bolus
volume are modiﬁed and stepped up according to dysphagia
severity. However, some patients need an alternative feeding
such as nasogastric tube for prevention of aspiration and
reducing dehydration and malnutrition. Nonconventional
swallowing therapy that included neuromuscular electrical
stimulation, EMG biofeedback, and neuromodulation is a
method that requires special devices and not routinely used
in our department.
Our rehabilitation medicine service routinely used a conventional swallowing therapy in acute stroke patients with
dysphagia. Previous study in acute stroke with dysphagia
showed an improvement of functional outcome, Functional
Oral Intake Scale (FOIS), after 10 sessions of conventional
swallowing therapy [12]. However, a psychometric assessment such as Functional Oral Intake Scale and Swallow
Function Scoring System (SFSS) [13] was used for functional
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outcome measurement in the past 5 years. Therefore, the aim
of this study is to determine an eﬀectiveness of swallowing
therapy in acute stroke patients with dysphagia admitted in
our hospital and compare the outcome with other studies.

2. Methods
We retrospectively reviewed medical records of acute stroke
patients with dysphagia in acute stroke unit whom participated a conventional swallowing therapy from January
2017 to June 2017. Dysphagia rehabilitation is a multidisciplinary approach. Swallowing team includes specialists from
diﬀerent disciplines, such as physiatrist, neurologist, occupational therapist, ward nurse, and nutritionist. Stroke patient
in the acute stroke unit who has a suspected history presenting with swallowing dysfunction or a positive result of the
modiﬁed water swallowing test was inserted a nasogastric
tube and consulted to rehabilitation medicine service. The
modiﬁed water swallowing test is used to detect aspiration.
[14]. The patient is instructed to swallow a 3 ml water from
a syringe. If the patient is unable to swallow, changes in
breathing, cough, or wet-hoarse voice, they have a risk of
aspiration. Physiatrist performs an evaluation and designs a
goal-oriented rehabilitation program within 24 hours after
the consultation. Physiatrist identiﬁes a patient who has a
proper medical condition prior swallowing therapy, suggests
choices of swallowing exercise, and maneuvers to the occupational therapist. Then, stroke patient with dysphagia who has
not contraindications for swallowing therapy is comprehensively evaluated by an occupational therapist include oromotor control, laryngeal function and elevation, gag reﬂex,
dysarthria, and oral apraxia. The water swallowing test is
used to detect aspiration [15]. A 3 ml water is placed under
the tongue with a syringe. The patient is instructed to swallow. The test is positive if the patient is unable to swallow
or experience cough, wet-horse voice, or dyspnea. If the
patient is able to swallow without any signs, water volume
is stepped up to 5 ml, 10 ml, and 20 ml. After that, physiatrist
and occupational therapist will discuss and design an
impairment-oriented swallowing therapy program for individual patients. After discharge from the acute stroke unit,
some patients who have only swallowing dysfunction will
participate an outpatient swallowing therapy. A stroke
patient who has a disability other than dysphagia, such as
self-care, ambulation will admit to a rehabilitation center.
An occupational therapist measures functional outcome,
FOIS and SFSS, at the 1st consultation and before discharge
from the acute stroke unit. Instrumental swallowing assessment is not routinely performed in acute phase. In our hospital, physiatrist and occupational therapist perform the
videoﬂuoroscopic swallowing study in subacute or chronic
stroke patients who have not responded to swallowing
therapy.
This study protocol was approved by the ethics committee of Faculty of Medicine, Chulalongkorn University (IRB
No. 635/60).
2.1. Conventional Swallowing Therapy. Conventional swallowing therapy is immediately conducted in a stable stroke
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Table 1: Demographic and clinical characteristics of the patients.
Characteristics
Age, years, mean ± SD
Gender, n (%)
Male
Female
Type of stroke, n (%)
Hemorrhage
Ischemic
Stroke lesion, n (%)
Right hemisphere
Left hemisphere
Brainstem
5 ml water swallowing test, n (%)
Positive
Negative
Abnormal volitional cough, n (%)
Impaired tongue movement, n (%)
Reduced laryngeal elevation, n (%)
Dysarthria, n (%)
Hypo gag reﬂex, n (%)
Drooling, n (%)
NG tube insertion, n (%)
Swallowing therapy session, mean ± SD

Overall (N = 57)
69:54 ± 15:35
26 (45.61)
31(54.39)
13 (22.80)
44 (77.20)
31 (54.39)
22 (38.60)
4 (7.01)
54 (94.74)
3 (5.26)
36 (63.16)
50 (87.72)
52 (91.23)
21 (36.84)
9 (15.79)
3 (5.26)
57 (100)
5:58 ± 2:83

patient with dysphagia. A conventional swallowing therapy
does not require EMG biofeedback or neuromodulation
devices. Physiatrist and occupational therapist will discuss
and design a tailored-made conventional swallowing therapy
that an impairment-oriented program for each patient.
Patient participated in 50-minute conventional swallowing
therapy once a day, 3 days per week during weekday.
Bed was adjusted to 60° or higher recline position before
starting the therapy [16]. A conventional therapy is comprised of various techniques as follows: oromotor sensory
stimulation [17, 18], the Mendelsohn maneuver [19], supraglottic swallow [20], range of motion exercise and oromotor
strengthening [21], chin down/chin tuck [22], head turn to
the weak side and tilt to the sound side [23], eﬀortful swallow
[24], and cough training [25]. Therefore, physiatrist and
occupational therapist choose a diﬀerent exercise, maneuver,
or food modiﬁcation based on an impairment of each patient.
Food modiﬁcation with Xanthan gum thickeners (ThickenUp® Clear, Nestle Health Science) was used to modify the
viscosity of food and liquid. We step up food modiﬁcation
from small to large bolus volume and from thick homogeneous food to thin liquid and mixed food. The patient uses
tongue to remove the remaining food and throat clearing
immediately right after feeding. NG tube was removed if
the patient eats a single consistent oral diet [26].
2.2. Functional Outcome Measurement. Our hospital used the
Functional Oral Intake Scale (FOIS) [12] and Swallow Function Scoring System (SFSS) [13] for functional outcome
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Table 2: Comparison of functional outcome before and after swallowing therapy.
Mean ± SD

Mean diﬀerent (95% CI)

P value

Before

1:74 ± 0:96

1.56 (-1.95, -1.17)

0.0001

After

3:30 ± 1:85
1.17 (-1.45, -0.9)

0.0001

Functional outcome
Functional Oral Intake Scale

Swallow Function Score System
Before

2:51 ± 1:65

After

3:68 ± 1:94

measurement. The FOIS is a statistically validated scale for
assessing the oral intake of food and liquid in stroke patients.
It is widely used to evaluate the functional oral intake of
stroke patients with dysphagia. It categorized swallowing
outcome into 7 levels (score 1–7). Level 1 to 3 is tube dependent. Level 4 to 7 is total oral intake. It is simple and convenient for therapist.
The SFSS is an assessment tool that measures the ability
of liquid intake. It identiﬁed the consistency of liquid that a
patient can swallow without aspiration. It categorized into 7
levels (score 0–6; from saliva aspiration to all liquid toleration). Although this scoring system is not validated, it may
use as a tool for a food texture/consistency step up.
2.3. Statistical Analyses. Descriptive statistics presented as
mean and standard deviation. Paired t-test was used to compare FOIS and SFSS scores before and after swallowing therapy. Pearson’s correlation coeﬃcient was used to evaluate the
correlation between FOIS and SFSS scores. This study has
statistically signiﬁcant at 0.05 (conﬁdence interval was taken
as P < 0:05). Data analysis was performed by using SPSS (version 20).

3. Results
Demographic data of stroke patient is presented in Table 1.
Fifty-seven acute stroke patients were included in this study
(31 females, 26 males). Mean age at onset is 69:54 ± 15:35
years. Most of them are supratentorial stroke. Ninety-ﬁve
percent had a positive result of 5 ml water swallowing test.
All patients were nasogastric tube feeding before therapy.
Mean time before starting the swallowing therapy is 7:48 ±
6:70 days. Each patient participated 5:6 ± 2:83 sessions.
The mean score of FOIS and SFSS after swallowing therapy increases 1.56 points (P value = 0:0001) and 1.17 points
(P value = 0:0001), respectively (Table 2). After therapy,
42% of patients with tube dependent change to total oral
intake as shown in Figure 1. No aspiration pneumonia is
found in our study. The correlation coeﬃcient between FOIS
and SFSS scores is 0.733.

4. Discussion
An eﬀectiveness of conventional swallowing therapy in acute
stroke with dysphagia is proved. The FOIS and SFSS scores
increase at least 1 point before discharge. This study used
daily swallowing therapy for 50 min, 3 times per week with

an average of 5.6 sessions. FOIS score increases 1.56 points.
The previous study used daily swallowing therapy for
60 min, 3 times per week for a total of 10 sessions. FOIS score
increases 3.0 points [12]. The FOIS score of this study
improves 0.28 points per session as same as 0.3 points per
session in the previous study. The SFSS score of this study
increases 1.17 points. SSFS score of a previous study increases
1.0 point [13]. That study used only thermal-tactile stimulation 5 times per week for 4 weeks. The SFSS score of this
study improves 0.21 points per session. SSFS score of a previous study increases 0.05 points per session. However, we
could not compare the improved SSFS score between the
studies because diﬀerent of stroke onset and therapy. We also
found that the FOIS score is highly correlated with SFSS
score at admission and discharge.
Of the patients admitted at the FOIS score 1–3 (NG tube
dependent), 42% improved to the FOIS score 4–6 (no NG
tube dependent) before discharge. 55% of acute (60% of
cases) and subacute (40% of cases) stroke could oﬀ the NG
tube after participating in a conventional swallowing therapy.
Total time of swallowing therapy in that study is 2–11 hours
[27]. In a previous study that used an early swallowing therapy in acute stroke, 64% of patients who requiring NG tube
were discharged with no NG tube [28]. When comparing
with the previous study, this study has less number of
patients who could oﬀ the NG tube before discharge. However, the average time before starting the ﬁrst swallowing
therapy in this study is 7 days from an onset. There is not
truly compare with the study in acute stroke who participated
in early swallowing therapy, because 47% of acute stroke with
mild dysphagia were improved over the ﬁrst 7 days after
onset [29]. After the ﬁrst 7 days, 95% of consulted patients
in this study have a positive water test and requiring NG tube
feeding. Therefore, they were a stroke with moderate to
severe dysphagia [30]. A patient who has an occasional aspiration, water/food aspiration, and saliva aspiration is classiﬁed as moderate to severe dysphagia.
There is no aspiration pneumonia during admission in
this study. Summary of Cochrane review states that swallowing therapy in acute and subacute stroke with dysphagia may
improve swallowing ability, reduce the proportion of patients
with dysphagia, and reduce the incidence of pneumonia [31].
This study reports a similar result with that review [31].
Occupational therapist and physiatrist discussed and
designed an individual program and trained them one-byone. Multiple techniques were used according to patient’s
impairment. A mechanism of an example of therapeutic
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Figure 1: Functional Oral Intake Score (1–3: tube dependent, 4–7: total oral intake).

technique is clariﬁed. Oral sensory stimulation with the sour
and cold stimulus provides a sensory stimulation in the oral
cavity and pharynx that reached the brainstem. The oral
transit time is increased with this technique [32–34]. Posture,
compensation techniques, swallowing exercise, and maneuvers strengthen oromotor muscles, shorten the food passage,
and improve coordination of swallowing [19–25]. Modiﬁed
liquid with Xanthan Gum thickener was adjusted to the
proper level of swallowing in each patient. Consistency and
bolus volume were stepped up as appropriate to reduce aspiration [35]. Therefore, the patients could participate in frequent swallowing training to prevent disuse of
oropharyngeal muscles [36].
Aspiration pneumonia has not been found, and 42% of
patients could oﬀ the NG tube in this study. A conventional
swallowing therapy has an eﬃcacy in improving the swallowing function and reducing aspiration risk. However, 58%
have been used NG tube at discharge. There may be from
the severity of dysphagia and suboptimal therapy session in
some cases. Few patients have an apraxia that hinders training and need more repeatedly teaching. Fatigue is found in
that case.
Limitations of this study are retrospective study, no
instrumental dysphagia assessment information, and no
long-term follow-up after discharge.

5. Conclusion
Conventional swallowing therapy is an eﬀective treatment.
Swallowing ability, proportion of the tube free, and the incidence of pneumonia improve in acute stroke patients with
dysphagia.

Data Availability
Data available on request through e-mail of corresponding
author.

Conflicts of Interest
The authors declare no conﬂicts of interest regarding the
publication of this manuscript.

Acknowledgments
The authors would like to thank all occupational therapists of
Department of Rehabilitation Medicine for their participation in swallowing therapy.

References
[1] M. Paciaroni, G. Mazzotta, F. Corea et al., “Dysphagia following stroke,” European Neurology, vol. 51, no. 3, pp. 162–167,
2004.
[2] P. Falsetti, C. Acciai, R. Palilla et al., “Oropharyngeal dysphagia after stroke: incidence, diagnosis, and clinical predictors
in patients admitted to a neurorehabilitation unit,” Journal of
Stroke and Cerebrovascular Diseases, vol. 18, no. 5, pp. 329–
335, 2009.
[3] R. Martino, N. Foley, S. Bhogal, N. Diamant, M. Speechley, and
R. Teasell, “Dysphagia after stroke: incidence, diagnosis, and
pulmonary complications,” Stroke, vol. 36, no. 12, pp. 2756–
2763, 2005.
[4] H. Nilsson, O. Ekberg, R. Olsson, and B. Hindfelt, “Dysphagia
in stroke: a prospective study of quantitative aspects of swallowing in dysphagic patients,” Dysphagia, vol. 13, no. 1,
pp. 32–38, 1998.
[5] S. K. Daniels, K. Brailey, D. H. Priestly, L. R. Herrington, L. A.
Weisberg, and A. L. Foundas, “Aspiration in patients with
acute stroke,” Archives of Physical Medicine and Rehabilitation, vol. 79, no. 1, pp. 14–19, 1998.
[6] R. W. Teasell, D. Bach, and M. McRae, “Prevalence and recovery of aspiration poststroke: a retrospective analysis,” Dysphagia, vol. 9, no. 1, pp. 35–39, 1994.
[7] E. R. Johnson, S. W. McKenzie, and A. Sievers, “Aspiration
pneumonia in stroke,” Archives of Physical Medicine and
Rehabilitation, vol. 74, no. 9, pp. 973–976, 1993.

Rehabilitation Research and Practice
[8] J. E. Croghan, E. M. Burke, S. Caplan, and S. Denman, “Pilot
study of 12-month outcomes of nursing home patients with
aspiration on videoﬂuoroscopy,” Dysphagia, vol. 9, no. 3,
pp. 141–146, 1994.
[9] A. M. Brotherton and P. A. Judd, “Quality of life in adult
enteral tube feeding patients,” Journal of Human Nutrition
and Dietetics, vol. 20, no. 6, pp. 513–522, 2007.
[10] S. Vesey, “Dysphagia and quality of life,” British Journal of
Community Nursing, vol. 18, no. Sup5, pp. S14–S19, 2013.
[11] J. B. Palmer, C. A. Pelletier, and K. Matsuo, “Rehabilitation of
patients with swallowing disorders,” in Physical Medicine and
Rehabilitation, R. L. Braddom, L. Chan, M. A. Harrast, K. J.
Kowalske, D. J. Matthews, K. T. Ragnarsson, and K. A. Stolp,
Eds., pp. 581–600, Elsevier Saunders, Philadelphia, 4th edition,
2011.
[12] K. L. Huang, T. Y. Liu, Y. C. Huang, C. P. Leong, W. C. Lin,
and Y. P. Pong, “Functional outcome in acute stroke patients
with oropharyngeal dysphagia after swallowing therapy,” Journal of Stroke and Cerebrovascular Diseases, vol. 23, no. 10,
pp. 2547–2553, 2014.
[13] K. B. Lim, H. J. Lee, S. S. Lim, and Y. I. Choi, “Neuromuscular
electrical and thermal-tactile stimulation for dysphagia caused
by stroke: a randomized controlled trial,” Journal of Rehabilitation Medicine, vol. 41, no. 3, pp. 174–178, 2009.
[14] H. Tohara, E. Saitoh, K. A. Mays, K. Kuhlemeier, and J. B.
Palmer, “Three tests for predicting aspiration without videoﬂuorography,” Dysphagia, vol. 18, no. 2, pp. 126–134, 2003.
[15] P. Massakulpan, T. Saringcarinkul, K. Riewthong, and
P. Thimayom, Eds., Clinical Practice Guidelines for Stroke
Rehabilitation, Thana Place Publishing, Bangkok, 3rd edition,
2016.
[16] H. Kagaya, Y. Inamoto, S. Okada, and E. Saitoh, “Body positions and functional training to reduce aspiration in patients
with dysphagia,” JMAJ, vol. 54, pp. 35–38, 2011.
[17] J. C. Rosenbek, E. B. Roecker, J. L. Wood, and J. A. Robbins,
“Thermal application reduces the duration of stage transition
in dysphagia after stroke,” Dysphagia, vol. 11, no. 4, pp. 225–
233, 1996.
[18] J. A. Logemann, B. R. Pauloski, L. Colangelo, C. Lazarus,
M. Fujiu, and P. J. Kahrilas, “Eﬀects of a sour bolus on oropharyngeal swallowing measures in patients with neurogenic dysphagia,” Journal of Speech and Hearing Research, vol. 38, no. 3,
pp. 556–563, 1995.
[19] G. H. McCullough, E. Kamarunas, G. C. Mann, J. W. Schmidley, J. A. A. Robbins, and M. A. Crary, “Eﬀects of Mendelsohn
maneuver on measures of swallowing duration post stroke,”
Topics in Stroke Rehabilitation, vol. 19, no. 3, pp. 234–243,
2015.
[20] B. J. W. Martin, J. A. Logemann, R. Shaker, and W. J. Dodds,
“Normal laryngeal valving patterns during three breath-hold
maneuvers: a pilot investigation,” Dysphagia, vol. 8, no. 1,
pp. 11–20, 1993.
[21] H. D. Kim, J. B. Choi, S. J. Yoo, M. Y. Chang, S. W. Lee, and
J. S. Park, “Tongue-to-palate resistance training improves tongue strength and oropharyngeal swallowing function in subacute stroke survivors with dysphagia,” Journal of Oral
Rehabilitation, vol. 44, no. 1, pp. 59–64, 2017.
[22] J. Y. Ra, J. K. Hyun, K. R. Ko, and S. J. Lee, “Chin tuck for prevention of aspiration: eﬀectiveness and appropriate posture,”
Dysphagia, vol. 29, no. 5, pp. 603–609, 2014.

5
[23] J. A. Logemann, P. J. Kahrilas, M. Kobara, and N. B. Vakil,
“The beneﬁt of head rotation on pharyngoesophageal dysphagia,” Archives of Physical Medicine and Rehabilitation, vol. 70,
no. 10, pp. 767–771, 1989.
[24] H. M. Clark and N. Shelton, “Training eﬀects of the eﬀortful
swallow under three exercise conditions,” Dysphagia, vol. 29,
no. 5, pp. 553–563, 2014.
[25] K. W. Hegland, D. C. Bolser, and P. W. Davenport, “Volitional
control of reﬂex cough,” Journal of Applied Physiology,
vol. 113, no. 1, pp. 39–46, 2012.
[26] M. A. Crary, G. D. Carnaby Mann, and M. E. Groher, “Initial
psychometric assessment of a functional oral intake scale for
dysphagia in stroke patients,” Archives of Physical Medicine
and Rehabilitation, vol. 86, no. 8, pp. 1516–1520, 2005.
[27] B. L. McMicken and C. L. Muzzy, “Functional outcomes of
standard dysphagia treatment in ﬁrst time documented stroke
patients,” Disability and Rehabilitation, vol. 31, no. 10,
pp. 806–817, 2009.
[28] M. Arnold, K. Liesirova, A. Broeg-Morvay et al., “Dysphagia in
acute stroke: incidence, burden and impact on clinical outcome,” PLoS ONE, vol. 11, no. 2, article e0148424, 2016.
[29] D. G. Smithard, P. A. O’Neill, R. E. England et al., “The natural
history of dysphagia following a stroke,” Dysphagia, vol. 12,
no. 4, pp. 188–193, 1997.
[30] M. Baba, E. Saitoh, S. Takeda, and K. Onogi, “Swallowing evaluation for accommodation of oral feeding,” Sogo Rehabil,
vol. 30, pp. 1309–1316, 2002.
[31] P. M. Bath, H. S. Lee, and L. F. Everton, “Swallowing therapy
for dysphagia in acute and subacute stroke,” Stroke, vol. 50,
no. 3, 2019.
[32] I. K. Teismann, O. Steinsträter, T. Warnecke et al., “Tactile
thermal oral stimulation increases the cortical representation
of swallowing,” BMC Neuroscience, vol. 10, no. 1, 2009.
[33] P. C. Cola, A. R. Gatto, R. G. da Silva et al., “Taste and temperature in swallowing transit time after stroke,” Cerebrovasc Dis
Extra, vol. 2, no. 1, pp. 45–51, 2012.
[34] A. R. Gatto, P. C. Cola, R. G. Silva et al., “Sour taste and cold
temperature in the oral phase of swallowing in patients after
stroke,” Codas., vol. 25, no. 2, pp. 164–168, 2013.
[35] R. Newman, N. Vilardell, P. Clavé, and R. Speyer, “Eﬀect of
bolus viscosity on the safety and eﬃcacy of swallowing and
the kinematics of the swallow response in patients with oropharyngeal dysphagia: white paper by the European Society
for Swallowing Disorders (ESSD),” Dysphagia, vol. 31, no. 2,
pp. 232–249, 2016.
[36] L. Rofes, V. Arreola, R. Mukherjee, J. Swanson, and P. Clavé,
“The eﬀects of a xanthan gum-based thickener on the swallowing function of patients with dysphagia,” Alimentary Pharmacology & Therapeutics, vol. 39, no. 10, pp. 1169–1179, 2014.

