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Abstract

Dysphagia is common in older adults and associated with increased socioeconomic burdens. Recently, sarcopenia is con-
sidered to be a possible contributor for dysphagia. The purpose of this study is to investigate the association of dysphagia
with sarcopenia in a geriatric population in Korea. This is a cross-sectional study using data from the Korean Longitudinal
Study on Health and Aging (KLoSHA). Community-dwelling men and women aged 65 years and older without common
causes of dysphagia in Seongnam City, Korea were included (N =236). Dysphagia was screened using Standardized Swal-
lowing Assessment. Appendicular skeletal muscle mass was calculated by dual-energy X-ray absorptiometry. Grip strength
and long-distance corridor walk were assessed. Of 236 subjects, 54 (22.9%) showed dysphagia and 38 (16.1%) showed
sarcopenia. Fourteen (5.9%) participants were diagnosed with sarcopenic dysphagia. In multiple logistic regression analysis
for dysphagia, sarcopenia was the only significant variable with odds ratio of 2.738 (95% confidence interval 1.160-6.466).
Sarcopenia was associated with increased risk of dysphagia in community-dwelling older adults having no common causes
of dysphagia even after adjusting for possible confounders. A prospective study with a larger sample size is needed to reveal
their causal relationship in the future.
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Introduction

Dysphagia is one of the common symptoms among older
adults. Overall prevalence of dysphagia in community-
dwelling older adults is about 15%, ranging from 5 to 72%
[1]. Dysphagia increases the risk of aspiration pneumonia
and choking that can lead to hospital admission or even
death. It increases socioeconomic burdens and reduces qual-
ity of life of patients substantially [2, 3]. Therefore, timely
diagnosis and treatment including swallowing rehabilita-
tion and diet modification are important. Although common
causes of dysphagia in older adults include neurological dis-
eases (such as stroke, Parkinson’s disease, and Alzheimer
disease) and chronic illnesses such as chronic obstructive
lung disease [4, 5], the exact causes of dysphagia are unclear
in many cases [6].

In recent years, it has been suggested that sarcopenia may
be closely associated with dysphagia in the elderly popula-
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tion [7, 8]. Sarcopenia is characterized by progressive and
generalized loss of skeletal muscles. It is recognized as an
independent condition with an ICD-10-CM code [9]. Sar-
copenia is diagnosed when low skeletal muscle mass with
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either muscle weakness or poor physical performance is
apparent [10]. Kuroda et al. [11] used the term ‘sarcopenic
dysphagia’ first. Since then, several Japanese studies have
suggested that dysphagia is significantly associated with
sarcopenia in older adults [12—-14]. However, these studies
included older adults staying in hospital or other facilities
which might increase the risk of selection bias. In addition,
subjects with cognitive dysfunction or chronic illnesses
related to dysphagia were also included, making it difficult
to define pure sarcopenic dysphagia. Therefore, the objective
of this study was to investigate the association of sarcopenia
with dysphagia in community-dwelling older adults without
common causes of dysphagia using data from the Korean
Longitudinal Study on Health and Aging (KLoSHA).

Methods
Study Population

This study was a part of the KLoSHA, a population-based,
prospective cohort study on health status and common
geriatric disease in elderly Koreans [15]. At baseline, 992
participants living in Seongnam City were enrolled from
September 2005 to September 2006. At the first follow-up
period from May 2010 to March 2012, 165 participants
died while 303 participants did not respond or agree to
the invitation for follow-up assessment. Of the remaining
524 participants, 130 participants who were not assessed
by standardized Swallowing Assessment (SSA) or corridor
walk test were excluded. Participants with history of dis-
eases (stroke, n =44; Parkinson’s disease, n=13; chronic
obstructive pulmonary disease, n=35; temporomandibular
joint disorder, n=3; cognitive impairment, #n =93) that could
cause dysphagia were excluded. Thus, 236 participants were
included for analysis in this study (Fig. 1). Mini Mental

Status Examination (MMSE) was used for global cognition
measurement [16]. Cognitive impairment was defined as
MMSE score of less than 23 which was corrected accord-
ing to education level. No patient had a history of head and
neck cancer.

Dysphagia Assessment

Swallowing was assessed using the Standardized Swallow-
ing Assessment (SSA) [17]. The Korean version of SSA was
used. It has been validated in nursing home setting [18]. The
SSA consists of three sections. In the first section, levels of
alertness, responsiveness, and availability of upright posi-
tion with head control were evaluated. In the second section,
voluntary cough, salivary management, ability to lick top
and bottom lips, respiratory function, and vocal quality were
assessed. If all items in sections 1 and 2 were passed, the
participant underwent examination for section 3. A spoon
of water (5 ml) was tried three consecutive times followed
by a trial of a half glass of water (about 120 ml). Coughing,
choking, breathlessness during swallowing, and wet voice
after swallowing were considered as abnormal findings.
An overall judgment of swallowing safety was made by a
trained occupational therapist. Participants who showed any
abnormalities in these three sections were categorized to the
dysphagia group.

Sarcopenia Assessment

Sarcopenia was defined by low skeletal muscle mass, low
hand grip strength, and low physical performance based on
the European Working Group on Sarcopenia in Older People
(EWGSOP) guidelines [10]. Cut-off values were determined
according to the Asian Working Group for Sarcopenia diag-
nostic criteria [19]. Muscle mass was measured with a dual-
energy X-ray absorptiometry (Lunar Corporation, Madison,

Fig.1 Study flow
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WI, USA). Muscle mass of the four extremities was defined
as appendicular skeletal muscle mass (ASM). Skeletal mus-
cle mass index (SMI) was defined as ASM/height? (kg/m?).
Cut-off values of SMI for men and women were 7.0 kg/m?
and 5.4 kg/m?, respectively.

Handgrip strength of the dominant hand was measured
using a digital grip strength dynamometer (Sammons Pres-
ton, Bolingbrook, IL, USA). Two consecutive attempts with
1-min interval were performed in a neutral position of the
arm, forearm, and wrist. The Asian Working Group for Sar-
copenia cut-off values for handgrip strength were <26 kg
for men and < 18 kg for women.

Physical performance was assessed by long-distance cor-
ridor walk. Participants were instructed to walk 400 m in
a hall way without running at a pace they could maintain.
The cut-off value of 362 s was used according to the study
of Newman et al. [20]. If participants failed to complete the
test or took more than 362 s, they were classified as having
low physical performance.

Other Variables

As functional assessment tools, the Korean ADL (K-ADL)
scale for basic activities and the Korean Instrumental ADL
(K-TADL) scale for instrumental activities were used [21].
K-ADL consisted of seven domains (dressing, washing face
and hands, bathing, eating, performing transfers, toileting,
and continence) while K-IADL consisted of ten domains
(grooming, doing housework, preparing meals, doing laun-
dry, taking a short trip, using transportation, shopping,
managing money, using a telephone, and taking medicine).
K-ADL and K-TADL ranged from 7 to 21 points and 10 to
37 points, respectively, with lower score indicating more
independent state. Participants answered questionnaires with
the aid of trained nurses.

The geriatric quality of life scale (G-QOL) [22] was used
to assess quality of life. It consisted of 25 items assessing
physical and psychological health, independence, relation-
ship, environment, religions, and global quality of life. Each
item was scored from 1 (not satisfactory) to 4 (fully satisfac-
tory). Total score ranged from 25 (no quality of life) to 100
(perfect quality of life).

Smoking and alcohol history were assessed using self-
reported questionnaires. Subjects who were currently smok-
ing (those who answered “Yes” to the question “Are you
currently smoking?”) were defined as smokers. Alcohol
intake was calculated by adding total number of standard
drinking units (one bottle of beer, one glass of wine, or one
unit of Soju (a clear distilled liquor that is popular in Korea),
approximately equivalent to 10 g of ethanol) per month.

Calcium, albumin, total cholesterol, and low-density
lipoprotein cholesterol levels were measured enzymatically
using an autoanalyzer (Hitachi 747; Hitachi, Ltd, Tokyo,
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Japan). Serum total 25[OH]D concentration was measured
using Diels—Alder derivatization and ultrahigh performance
liquid chromatography-tandem mass spectrometry (Waters,
Milford, MA, USA).

Statistical Analyses

Demographic data are reported as mean + standard devia-
tion (SD) or number (percentages). Differences were ana-
lyzed using Welch’s ¢ test for continuous variables and y°
test for categorical variables. Multivariate logistic regres-
sion analysis was performed to determine variables that were
independently associated with the presence of dysphagia.
Variables with p <0.25 in univariate analysis as well as age
and gender were entered into the regression model for mul-
tivariate analysis. Effect sizes were expressed as odds ratios
(ORs) with 95% confidence intervals (CIs). Two-sided p val-
ues <0.05 were deemed to be statistically significant. All
analyses were performed using IBM SPSS Statistics V21.0
(Armonk, NY, USA).

Results

Baseline characteristics of study subjects are presented in
Table 1. Mean age of subjects was 76.6 years. Of 236 sub-
jects, 114 (48.3%) were males. Fifty-four (22.9%) partici-
pants showed dysphagia and 38 (16.1%) participants were
diagnosed with sarcopenia. Fourteen (5.9%) subjects had
sarcopenia and dysphagia simultaneously (or sarcopenic
dysphagia). Subjects with dysphagia showed more sarco-
penia than subjects without dysphagia (25.9% vs. 13.2%).
G-QOL of participants with dysphagia was lower than that
of participants without dysphagia (57.0 vs. 60.5), although
the difference between the two was not statistically signifi-
cant. In forced entry logistic regression analysis, sarcopenia
was the only significant risk factor for dysphagia, with an
odds ratio of 2.738 (95% confidence interval 1.160-6.466)
(Table 2).

Discussion

This study showed that sarcopenia was an independent
risk factor for dysphagia in Korean older adults living in
the community without common causes of dysphagia. The
risk for dysphagia was 2.7 times higher in participants with
sarcopenia compared to that in those without sarcopenia
(Table 2). The prevalence of dysphagia was 22.9% and that
of sarcopenic dysphagia was 5.9%. The total number of
subjects with dysphagia regardless of underlying diseases
was 131. Of these subjects, only 77 (58.8%) had related eti-
ologies (25 with stroke, 6 with Parkinson’s disease, 2 with
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Tab|e1. Baseline characteristics Total Dysphagia No dysphagia P
of subjects (n=236) (n=54) (n=182)
Age 76.6+5.8 76.9+4.9 76.5+6.1 0.595
Male 114 (48.3%) 24 (44.4%) 90 (49.5%) 0.518
Occupation 34 (14.4%) 6(11.1%) 28 (15.4%) 0.626
Sarcopenia 38 (16.1%) 14 (25.9%) 24 (13.2%) 0.025%
G-QOL 59.7+11.9 57.0+16.7 60.5+10.1 0.149
K-ADL 7.03+.40 7.00+.00 7.04 +.45 0.251
K-IADL 13.6+4.3 13.7+4.3 13.6+44 0.909
Smoker 94 (39.8%) 19 (35.2%) 75 (41.2%) 0.427
Drinker 70 (29.7%) 12 (22.2%) 58 (31.9%) 0.173
Alcohol (Units/month) 143+41.0 8.9+28.0 15.8+44.1 0.172
Laboratory tests
Hemoglobin 13.8+1.5 13.6+14 13.8+1.6 0.373
Total 25[OH]D 21.4+114 20.2+12.1 21.8+11.1 0.387
Calcium 9.00+.37 8.96+.39 9.01+.36 0.365
Albumin 4.38+.28 4.33+.31 4.39+.26 0.160
Total cholesterol 185.0+35.3 184.1+34.4 185.3+35.6 0.832
LDL-C 99.1+30.3 104.6+28.2 97.4+30.8 0.115

p values are calculated by Welch’s 7 test or chi-square test

G-QOL the geriatric quality of life scale, ADL the Korean activity of daily living scale, K-JADL the Korean
instrumental activity of daily living scale, LDL-C low-density lipoprotein cholesterol

p < 0.05

Table 2 Forced entry logistic regression analysis for dysphagia

OR 95% CI p
Age 0.977 0.917-1.041 0.464
Male 1.168 0.557-2.452 0.681
Sarcopenia 2.738 1.160-6.466 0.022%*
G-QOL 0.980 0.956-1.005 0.124
Drinker 1.311 0.560-3.069 0.533
Albumin 0.424 0.124-1.448 0.171
LDL-C 1.009 0.998-1.020 0.101

G-QOL the geriatric quality of life scale, LDL-C low-density lipopro-
tein cholesterol

p < 0.05

COPD, 3 with temporomandibular joint disorder, and 41
with cognitive impairment). This suggests that the chance
to meet elderly patients with dysphagia without common
etiology is relatively high in geriatric care and the need to
evaluate sarcopenia in this population.

Few studies have investigated the underlying mechanism
of sarcopenic dysphagia. Maeda et al. [23] have suggested
that generalized sarcopenia may cause impaired swallow-
ing function by decreased tongue pressure. In addition,
changes of musculature associated with swallowing mecha-
nism accompanied by aging including decreased muscle
mass of masseter and tongue, increased fatty infiltration,

and atrophied type I fiber have been suggested as possible
pathophysiology of dysphagia in older adults [7, 24]. When
these changes of swallowing related musculature are com-
bined with physical inactivity, chronic illness, or malnutri-
tion (aggravating factors for sarcopenic dysphagia) which is
common in older adults, the chance of dysphagia occurrence
could increase [8].

Considering possible mechanisms of sarcopenic dys-
phagia, strategies to improve the strength and function of
swallowing related musculature including tongue resistance
exercise program, Shaker exercise, and chin tuck resistance
exercise could be provided as treatment options [25, 26].
To overcome the effect of aggravating factors on sarcopenic
dysphagia such as physical inactivity and malnutrition,
interventions to increase skeletal muscle mass including
resistance training and essential amino acid supplementa-
tion could be recommended [27]. Oral care and food modi-
fication should also be taken into account to reduce adverse
events associated with sarcopenic dysphagia such as aspi-
ration pneumonia [28]. If all these treatments are offered
comprehensively, sarcopenic dysphagia could improve and
its related complication could decrease. Although Maeda
et al. [29] have reported that sarcopenic dysphagia could
be improved with comprehensive rehabilitation approach
including nutritional support, clinical trials are needed to
prove the efficacy of possible suggested interventions for
sarcopenic dysphagia.
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Study Limitations

This study has several limitations. First, dysphagia was
evaluated by one screening tool, SSA. Although test such
as video fluoroscopic swallowing study makes it possible
to diagnose dysphagia more accurately, it has disadvan-
tages of high cost, time, and radiation. SSA evaluates both
symptoms and signs of dysphagia. It has been validated as
a good screening tool for dysphagia [30]. Second, the prev-
alence of sarcopenic dysphagia in this study (5.9%) was
lower than that reported in the previous studies (ranging
from 26 to 42.3%) [14, 23, 31]. This higher prevalence of
sarcopenic dysphagia in previous studies could be due to
different study population (institutionalized older adults).
It is well known that the prevalence of dysphagia is much
higher in hospitalized or nursing homes [32]. In contrast,
only community-dwelling older adults without common
causes of dysphagia were included in this study. Subjects
in this study showed independent activity with near normal
ADL and IADL scores (Table 1). Considering that the
prevalence of dysphagia in community-dwelling elderly
was about 15% [1], the prevalence of sarcopenic dysphagia
at about 6% in our study might be appropriate for commu-
nity-dwelling independent older adults. Third, since this
study was cross-sectional, the causal relationship between
sarcopenia and dysphagia could not be evaluated.

Conclusion

Among 236 community-dwelling older adults without
common causes of dysphagia, 23% showed dysphagia and
6% showed sarcopenic dysphagia. Sarcopenia was associ-
ated with increased risk of dysphagia in these subjects.
Due to the cross-sectional nature and small sample size of
this study, a prospective cohort study with a larger sam-
ple size is needed to reveal their causal relationship. An
interventional study is also needed to improve dysphagia
in such sarcopenic dysphagia population in the future.
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