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Abstract
OBJECTIVES: To investigate the prevalence of hoarseness and its 
association with the severity of dysphagia in patients with sarcopenic 
dysphagia.
DESIGN: Cross-sectional study using the Japanese sarcopenic 
dysphagia database. 
SETTING: 19 hospitals including 9 acute care hospitals, 8 
rehabilitation hospitals, 2 long-term care hospitals, and 1 home visit 
rehabilitation team.
PARTICIPANTS: 287 patients with sarcopenic dysphagia, aged 20 
years and older.
Measurements: Sarcopenic dysphagia was diagnosed using a reliable 
and validated diagnostic algorithm for the condition. The presence 
and characteristics of hoarseness classified as breathy, rough, asthenic, 
and strained were assessed. The prevalence of hoarseness and the 
relationship between hoarseness and Food Intake LEVEL Scale (FILS) 
were examined. Order logistic regression analysis adjusted for age, 
sex, naso-gastric tube, and handgrip strength was used to examine the 
relationship between hoarseness and FILS at baseline and at follow-up.
RESULTS: The mean age was 83 ± 10 years. Seventy-four (26%) 
patients had hoarseness, while 32 (11%), 20 (7%), 22 (8%), and 0 
(0%) patients had breathy, rough, asthenic, and strained hoarseness, 
respectively. Median FILS at the initial evaluation was 7 (interquartile 
range, 5-8). Hoarseness (β=0.747, 95% confidence intervals= 0.229, 
1.265, p=0.005), age, sex, naso-gastric tube, and handgrip strength 
were associated independently with baseline FILS, while hoarseness 
(β=0.213, 95% confidence intervals= -0.324, 0.750, p=0.438) was not 
associated independently with the FILS at follow-up.
CONCLUSIONS: Hoarseness was associated with the severity of 
dysphagia at baseline, however not a prognostic factor for sarcopenic 
dysphagia. Resistance training of swallowing and respiratory muscles 
and voice training as part of rehabilitation nutrition might be useful for 
treating sarcopenic dysphagia.
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Introduction

Sarcopenic dysphagia is defined as difficulty 
swallowing due to sarcopenia of the generalized 
skeletal and swallowing muscles and is a common 

disorder in older people (1, 2). Sarcopenia of the generalized 
skeletal muscles has been associated with many adverse health 
consequences, not limiting to dysphagia (3). A systematic 
review and meta-analysis showed that whole body sarcopenia 
was associated independently with dysphagia (4). Another 
systematic review and meta-analysis reported that reduced 
tongue strength was associated with sarcopenia but not with 
sarcopenic dysphagia (5). However, reduced tongue strength 
is associated with malnutrition (6). A study in a mouse model 
indicated that aspiration pneumonia, a common cause of 
sarcopenic dysphagia, induced muscle atrophy not only in 
skeletal muscle but also in the tongue and diaphragm (7). 
Sarcopenic dysphagia may also occur after coronavirus disease 
2019 (COVID-19) (8), with lower handgrip strength reported 
to be associated with hospitalization due to COVID-19 (9). 
Moreover, the prevalence of sarcopenic dysphagia in inpatients 
who required dysphagia rehabilitation, inpatients with 
pneumonia, and institutionalized older people was 32%, 81%, 
and 45%, respectively (10-12). Therefore, sarcopenic dysphagia 
represents a very important issue in geriatric nutrition in both 
clinical and research settings. 

Hoarseness and dysphagia can occur simultaneously, 
although the relationship between these two symptoms in 
sarcopenic dysphagia is unknown. The mechanism of 
hoarseness is muscle tone-related irregularity in the oscillation 
of the vocal cords. Thyroarytenoid muscle, arytenoid muscle, 
lateral cricoarytenoid muscle are muscles that close glottis and 
support both voice and swallowing for preventing aspiration. 
Common causes of hoarseness are acute and chronic laryngitis, 
functional vocal disturbances, tumors, and vocal cord paresis 
(13). Both hoarseness and dysphagia occur in patients with 
tumors and vocal cord paresis, while patients with sarcopenic 
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dysphagia can present with hoarseness as a complication 
(14). Sarcopenia may occur in vocal muscles because the 
thyroarytenoid and tongue muscles have similar histological 
organization (15), and also in tongue muscle (16-18). 
Sarcopenia in vocal muscles can lead to vocal quality change. 
However, as far as we are aware the prevalence of hoarseness 
and the relationship between hoarseness and swallowing 
function in sarcopenic dysphagia has not been studied. 

The objective of this study was therefore to investigate the 
prevalence of hoarseness and its association with the severity of 
dysphagia in patients with sarcopenic dysphagia.

Methods

Study design

A cohort study was performed using the Japanese 
sarcopenic dysphagia database, the details of which have 
been reported previously (19). In summary, the Rehabilitation 
Nutrition Database Committee of the Japanese Association of 
Rehabilitation Nutrition and the Japanese Working Group on 
Sarcopenic Dysphagia constructed the database. Dysphagic 
patients aged 20 years and older, with a Food Intake LEVEL 
Scale (FILS) (20) ≤ 8 were included in the database. FILS 
levels 1-3 relate to various degrees of non-oral feeding, levels 
4-6 to various degrees of oral food intake and alternative 
nutrition, levels 7-8 to various degrees of oral food intake alone, 
level 9 to no dietary restriction but medical consideration given, 
while level 10 indicates normal oral food intake. All settings 
such as acute care, rehabilitation or long-term care hospitals, 
other facilities, and home visit rehabilitation were included in 
the study. Baseline and follow-up data were collected, with 
follow-up data recorded for hospitalized patients at the time 
of discharge. Follow-up data were collected after 3 months of 
patients living at home and those who had been hospitalized for 
longer than 3 months since the baseline assessment.

Participant

The inclusion criterion was registration in the database, 
while the exclusion criterion was not having sarcopenic 
dysphagia. Patients aged less than 65 years were included, 
because only 13 (4.5%) patients with sarcopenic dysphagia 
were less than 65 years (19). Sarcopenic dysphagia was 
diagnosed using a reliable and validated diagnostic algorithm 
for the disorder (21-23). This diagnostic algorithm divides 
patients into three categories: probable, possible, or no 
sarcopenic dysphagia. The presence of whole body sarcopenia 
diagnosed by the Asian Working Group for Sarcopenia 
(AWGS) 2019 criteria (24), the presence of dysphagia, and no 
other causative diseases of dysphagia other than sarcopenia 
were necessary for the diagnosis of sarcopenic dysphagia. 
Patients with low swallowing muscle strength assessed by 
tongue pressure measurements were diagnosed as probable 
sarcopenic dysphagia, while people with normal swallowing 
muscle strength or those in whom it was not possible 
to measure swallowing muscle strength were diagnosed as 

possible sarcopenic dysphagia. The ethics committee of the 
Yokohama City University Medical Center approved the study 
(B190700074). All participants provided informed consent prior 
to enrollment or were given the right to refuse participation in 
the study (i.e., opt out option).

Variables

The presence and characteristics of hoarseness such as 
breathy, rough, asthenic, and strained were assessed as same 
as the GRBAS scale (25). However, the severity of hoarseness 
was not evaluated unlike the GRBAS scale (25). The Barthel 
Index (26), updated Charlson comorbidity index (27), FILS, 
calf circumference, handgrip strength, maximum tongue 
pressure, body mass index, malnutrition diagnosed by the 
Global Leadership Initiative on Malnutrition (GLIM) criteria 
(28), C-reactive protein level, serum albumin level, and route of 
nutritional administration such as oral intake, naso-gastric tube, 
gastrostomy, total parenteral nutrition, or peripheral parenteral 
nutrition were also evaluated. FILS and the Barthel Index were 
assessed at follow-up.

Statistical method

Statistical analysis of the data was performed using the 
IBM Statistical Package for the Social Sciences (SPSS) ver. 
26 software (IBM Corporation; Armonk, New York, US). 
Parametric data were expressed as the mean ± standard 
deviation (SD) and nonparametric data as the median and 
interquartile range (IQR). The Chi-square test, Mann-Whitney 
U test, and t-test were used to analyze differences in the 
presence or absence of hoarseness. The Kruskal-Wallis test 
was used to analyze the differences in FILS between types of 
hoarseness. Order logistic regression analysis adjusted for age, 
sex, naso-gastric tube, and handgrip strength was conducted 
to examine the relationship between hoarseness and FILS at 
baseline, because naso-gastric tube can affect hoarseness more 
than other routes of nutritional administration. To determine 
whether hoarseness was a prognostic factor for dysphagia, order 
logistic regression analysis adjusted for age, sex, naso-gastric 
tube, handgrip strength, and FILS at baseline was performed. 
Tongue pressure should also have been adjusted, although  
there were many missing values (N = 79) in the study, because 
tongue pressure measurement instrument (JMS Hiroshima, 
Japan) was not available in several hospitals. Therefore, 
handgrip strength was adjusted instead, as it is known to be 
associated with both swallowing function (29) and tongue 
pressure (30). A P value < 0.05 was considered statistically 
significant.

Results

The number of registered patients in the Japanese sarcopenic 
dysphagia database was 467. Of these 467 registered patients, 
180 (39%) patients who were not diagnosed as sarcopenic 
dysphagia were excluded. The remaining 287 (61%) patients 
(127 males and 180 females, mean age ± standard deviation, 
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83 ± 10 years), participated in the cohort study (Figure 1). The 
number of patients with probable sarcopenic dysphagia was 105 
(37%) and possible sarcopenic dysphagia 182 (63%).

Table 1 shows the comparative tests for differences between 
patients with or without hoarseness at baseline. Seventy-four 
(26%) patients had hoarseness, with males significantly more 
likely to have hoarseness than females. FILS at baseline was 
significantly lower in the hoarseness group. However, there was 
no significant difference in the incidence of possible sarcopenic 
dysphagia and probable sarcopenic dysphagia between the 
two groups. Naso-gastric tube feeding was significantly more 
common in the group with hoarseness, whereas total and 
peripheral parenteral nutrition were significantly more common 
in the group without hoarseness. Oral intake was more common 
in the group without hoarseness group, although this difference 
was not statistically significant. 

Of 467 registered patients, 287 patients with sarcopenic dysphagia participated in the 
cohort study.

Table 1. The baseline demographic data
Total N = 287 Hoarseness (+) N = 74 Hoarseness (-) N = 213 P-value

Age, years, mean ± SD 83 ± 10 82 ± 9 83 ± 10 0.231a

Sex, n (%) <0.001b

Male 127 (44%) 51 (69%) 76 (36%)
Female 160 (56%) 23 (31%) 137 (64%)
Barthel Index, median (IQR) 25 (5, 50) 20 (0, 45) 30 (5, 50) 0.204c

Charlson comorbidity index, median (IQR) 2 (1, 4) 2 (0, 4) 2 (1, 4) 0.092c

Food Intake LEVEL Scale, n (%) <0.001c

1 28 (10%) 11 (15%) 17 (8%)
2 24 (8%) 11 (15%) 13 (6%)
3 11 (4%) 3 (4%) 8 (4%)
4 3 (1%) 0 (0%) 3 (1%)
5 8 (3%) 2 (3%) 6 (3%)
6 22 (8%) 11 (15%) 11 (5%)
7 102 (36%) 25 (34%) 77 (36%)
8 89 (31%) 11 (15%) 78 (37%)
Calf circumference (cm), mean ± SD 27.2 ± 3.8 27.2 ± 4.0 27.2 ± 3.8 0.987a

Handgrip strength (kg), mean ± SD 10.9 ± 7.2 12.2 ± 8.9 10.4 ± 6.4 0.114a

Tongue pressure (kPa), mean ± SD 15.4 ± 10.8 13.3 ± 10.1 16.1 ± 11.0 0.312a

Possible sarcopenic dysphagia, n (%) 182 (63%) 46 (62%) 136 (64%) 0.795b

Probable sarcopenic dysphagia, n (%) 105 (37%) 28 (38%) 77 (36%)
Body mass index (kg/m2), mean ± SD 19.6 ± 5.1 19.4 ± 3.5 19.7 ± 3.6 0.488aa

GLIM Malnutrition, n (%) 209 (73%) 57 (77%) 152 (71%) 0.638b

C-reactive protein (mg/dL), median (IQR) 0.9 (0.3, 4.0) 1.5 (0.3, 5.2) 0.8 (0.3, 3.0) 0.275c

Serum albumin (g/dL), mean ± SD 3.2 ± 0.6 3.3 ± 0.6 3.2 ± 0.7 0.320a

Route of nutritional administration, n (%)
Oral intake 237 (83%) 56 (76%) 181 (85%) 0.069b

Naso-gastric tube 38 (13%) 15 (20%) 23 (11%) 0.038b

Gastrostomy 4 (1%) 2 (3%) 2 (1%) 0.274b

Total parenteral nutrition 5 (2%) 1 (1%) 4 (2%) 0.017b

Peripheral parenteral nutrition 43 (15%) 24 (32%) 19 (9%) 0.003b

a: t-test, b: Chi-square test, c: Mann-Whitney U test; GLIM: Global Leadership Initiative on Malnutrition, IQR: interquartile range, SD: standard deviation

Figure 1. Flowchart of participants
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Table 2 shows the comparative tests for differences between 
patients with or without hoarseness at follow-up. There were no 
follow-up data on the Barthel index or FILS for 19 patients who 
had died. The Barthel index was higher in the group without 
hoarseness, although this difference was not statistically 
significant. FILS at follow-up was significantly lower in the 
group with hoarseness. There was no significant difference in 
outcomes including the destination of discharge between the 
two groups.

Table 3 shows the relationship between the type of 
hoarseness and FILS. 32 (11%), 20 (7%), 22 (8%), and 0 (0%) 
patients had breathy, rough, asthenic, and strained hoarseness, 
respectively. There were no significant differences in FILS at 
baseline and follow-up in patients with breathy, rough, and 
asthenic hoarseness.

Table 4 shows ordered logistic regression analysis of the 
FILS at baseline and follow-up adjusted for the presence 
of hoarseness, age, sex, and handgrip strength. Hoarseness 
(β=0.747, 95% confidence intervals= 0.229, 1.265, p=0.005), 
age, sex, naso-gastric tube, and handgrip strength were 
associated independently with baseline FILS, while hoarseness 
(β=0.213, 95% confidence intervals= -0.324, 0.750, p=0.438) 
was not associated independently with the FILS at follow-
up. Handgrip strength and baseline FILS were associated 
independently with FILS at follow-up.

Discussion

This is the first study to examine the prevalence of 
hoarseness and its relationship with the severity of dysphagia 
in patients with sarcopenic dysphagia. The prevalence 

of hoarseness was 26% in these patients. Hoarseness was 
associated with the severity of dysphagia at baseline. However, 
hoarseness was not a prognostic factor for sarcopenic 
dysphagia. The severity of dysphagia was not different in 
patients with different types of hoarseness.

Table 3. Relationship between type of hoarseness and 
swallowing function
Type of hoarseness Food Intake LEVEL Scale P-value

At baseline, median (IQR) 0.220

  breathy 7 (4.25, 7)

  rough 6 (2, 7)

  asthenic 7 (1.5, 7)

At follow-up, median (IQR)

  breathy 7 (7, 8.25) 0.170

  rough 7 (5, 8)

  asthenic 7 (6, 7)

IQR: interquartile range

Nearly one-fourth of patients with sarcopenic dysphagia had 
hoarseness. The prevalence of hoarseness in general dysphagia 
including sarcopenic dysphagia was 31% according to the 
Japanese Sarcopenic Dysphagia Database (19). The prevalence 
of hoarseness was higher in patients with dysphagia due to 
stroke and neurodegenerative diseases, because these diseases 
can cause hoarseness due to vocal cord paralysis. However, 
hoarseness is common in patients with sarcopenic dysphagia. 
There are several mechanisms for hoarseness in sarcopenic 
dysphagia, although the control style of swallowing-related 
muscles and speech-related muscles is different at the central 

Table 2. The follow-up demographic data
Total Hoarseness (+) Hoarseness (-) P-value

Barthel Index, median (IQR) 25 (5, 50) 42.5 (15, 68.75) 60 (20, 80) 0.057a

Food Intake LEVEL Scale, n (%) 0.023a

  1 4 (1%) 1 (1%) 3 (2%)
  2 16 (6%) 4 (6%) 12 (6%)
  3 4 (1%) 1 (1%) 3 (2%)
  4 5 (2%) 3 (4%) 2 (1%)
  5 3 (1%) 2 (3%) 1 (1%)
  6 13 (5%) 7 (10%) 6 (3%)
  7 81 (30%) 23 (34%) 58 (29%)
  8 103 (38%) 17 (25%) 86 (43%)
  9 24 (9%) 8 (12%) 16 (8%)
  10 15 (6%) 2 (3%) 13 (7%)
Outcome including discharge destination 0.411b

  Discharge to home 153 (57%) 38 (51%) 115 (54%)
  Transfer to other hospitals/facilities 92 (34%) 24 (32%) 68 (32%)
  Continuation of hospitalization or home life 23 (9%) 6 (8%) 17 (8%)
  Death 19 (7%) 6 (8%) 13 (6%)
a: Mann-Whitney U test, b: Chi-square test; IQR: interquartile range
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pattern generator level, and the contribution of each muscle is 
different. Sarcopenia of the thyroarytenoid muscle can occur 
and result in hoarseness in patients with severe whole body 
sarcopenia and sarcopenic dysphagia. Respiratory sarcopenia 
and sarcopenic respiratory disability (31) may also induce 
hoarseness as a consequence of expiratory impairment, while 
gastroesophageal and laryngopharyngeal reflux are known to 
complicate dysphagia in patients. In addition, acute and chronic 
laryngitis are more likely to occur in patients with dysphagia 
because of aspiration and may result in the development of 
hoarseness. Taken together, these findings indicate that the 
voice should be assessed in patients with sarcopenic dysphagia 
and that the mechanism of hoarseness needs to be studied in 
greater detail.

Hoarseness was associated with the severity of dysphagia 
at baseline, however not a prognostic factor for sarcopenic 
dysphagia. Whole body sarcopenia is naturally a risk factor 
for sarcopenic dysphagia (32, 33), while activities of daily 
living, malnutrition, insufficient nutritional intake, and length 
of stay have been reported to increase the risk of developing 
sarcopenic dysphagia (34). Our study showed that handgrip 
strength included in whole body sarcopenia diagnosis was a 
prognostic factor for sarcopenic dysphagia. Hoarseness could 
not be used to predict prognosis of sarcopenic dysphagia. We 
found that the severity of dysphagia was not different with 
breathy, rough, or asthenic hoarseness, although the mechanism 
of hoarseness may have been different in these patient groups. 
At least, strained hoarseness appeared not to occur in patients 
with sarcopenic dysphagia.

Dysphagia rehabilitation including voice training and 
expiratory muscle strength training may be useful for patients 
with both hoarseness and sarcopenic dysphagia. There is 
evidence that resistance training of the suprahyoid muscles 
improved not only swallowing function but also vocal function 
in healthy older adults (35, 36). Voice therapy was also reported 
to improve not only voice function but also swallowing 
function in patients with either Parkinson’s disease, multiple 
system atrophy, or progressive supranuclear palsy (37-40). 

Moreover, expiratory muscle strength training was effective 
at strengthening the geniohyoid muscle (41). Interdisciplinary 
rehabilitation nutrition may therefore be useful for treating 
patients with sarcopenic dysphagia (23, 42) and it may be more 
useful to implement both resistance training of swallowing and 
respiratory muscles and voice training as part of rehabilitation 
nutrition. 

There were some limitations in this study. First, we did not 
assess the severity of hoarseness unlike the GRBAS scale (25). 
Second, we did not perform laryngoscopy and videoendoscopic 
evaluation of swallowing and it is possible some patients with 
hoarseness may have been complicated by vocal cord palsy.

In conclusion, the prevalence of hoarseness in our patient 
cohort was 26%. The prevalence of hoarseness was lower 
compared with general dysphagia. Hoarseness was associated 
with the severity of dysphagia at baseline, however not a 
prognostic factor for sarcopenic dysphagia. The combination of 
resistance training of swallowing and respiratory muscles and 
voice training as part of rehabilitation nutrition might be useful 
for treating sarcopenic dysphagia.
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