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21.4% were 65 years of age or older. This study was developed and
organized by Nagoya City and was supported by the Department of
Community Healthcare & Geriatrics of the Nagoya University
Graduate School of Medicine. Written informed consent was
obtained from all the participants. The city office randomly
enroiled 3000 residents of Nagoya City aged 65 and over who had
been certified as requiring long-term care and who used at least
one type of service provided by the public LTCI in April of 2010,
according to the LTCI database of the city (43,250 subjects). A
questionnaire was sent to their principal caregivers by mail, and
1835 (61.2%) subjects returned the survey. The investigators
obtained the anonymous data from the city office. In this study, the
data of 1015 subjects for whom complete sets of data were
available were used for the statistical analysis. The questionnaire
for the caregivers included the Zarit Burden Scale short version
(Zarit-8) (Kumamoto & Arai, 2004) and the following additional
questions: (1) Are you satisfied with the services provided by LTCI?
(satisfied, somewhat satisfied, somewhat dissatisfied, dissatis-
fied); and (2) Has the service reduced your care burdens? (reduced
greatly, reduced, have not changed, increased, increased greatly).
Analysis of variance for the continuous variables and x? analysis
for the categorical variance were performed. In the analysis of
variance for the continuous variables and the x? analysis, the two
additional items were each divided into two categories: satisfied
(satisfied and somewhat satisfied) vs. dissatisfied (somewhat
dissatisfied and dissatisfied) and reduced (reduced greatly,
reduced) vs. not reduced (not changed, increased, increased
greatly). Multiple logistic analysis of the factors with p values of
<0.2 in the ¥? analysis of the burden reduction was performed.

3. Results

The results regarding the care burden are shown in Table 1. The
caregivers of male care recipients bear a heavier burden than
caregivers of female recipients, and female caregivers had higher
Zarit-8 scores than males. With respect to the duration of care,
longer care was associated with a greater burden. Caregivers of
single individuals reported a lighter burden.

We found clear differences in the caregivers’ burdens between
the support and care levels, with the care burden for care levels 1-5
being significantly higher than that for the support levels 1-2. No
significant differences were found within either of the groups by
the post-hoc analysis.

Of the caregivers, 28.5% (289 of 1015) were satisfied with the
services provided by the insurance, and 58.3% (592) were
somewhat satisfied. Only 10.7% (109) and 2.5% (25) were
dissatisfied or somewhat dissatisfied with the services, respec-
tively. The degree of satisfaction with the care services was
associated with the scores on the Zarit burden scale 8 (Table 1).

The majority of the caregivers indicated that their burden was
greatly reduced (n = 98, 9.7%) or reduced (n = 600,59.1%) as a result
of the LTCl services. The burden did not change for 27.9% (n = 283)
of the caregivers, whereas 2.5% (25) considered their burden to

have increased after the introduction of the LTCl services, and 0.9% -

(9) thought their burden had increased greatly. The rates of
caregivers by type who felt their care burden was reduced
(reduced or greatly reduced) are shown in Table 2. Several
caregiver groups showed tendencies to feel a reduced burden
including the caregivers of older recipients, younger caregivers,
and caregivers of patients with more advanced need classifica-
tions. Greater satisfaction with the care services was associated
with reduction of the burden.

To further investigate the factors associated with reduction of
the care burden, a multiple logistic analysis with the factors having
p values <0.2 in Table 2 was performed. The analysis showed that
the younger age of caregivers, the more advanced levels of need

Table 1
Subjects’ characteristics and Zarit Burden Score-8,
Zarit Burden p value
Score-8
Number 1015
Number of types of 29+ 1.8
services used {1-16)
Zarit-8 (0-32) 10885
% in each
category
Age of care recipients 0.074
6569 6.8 98:73
70-74 12.3 12.7 489
75-79 19.8 107289
80-84 17.8 10,083
8589 202 105287
90+ 23.0 11.3£83
Gender of care recipients 0.043
Male 35.8 11.6::85
Female 64.2 105 8.5
Classification level <0.001
Support {evel 1 9.2 6.1+7.4
Support level 2 109 P73 x74
Care need level 1 13.9 T 116486
Care need level 2 14.4 11.2.£84
Care need level 3 185 132488
Care need level 4 16.3 11.7::83
Care need level 5 16.6 11.3+81
Age of caregivers 0.418
Under 40 2.0 12.049.7
40-64 458 10.5£8.2
65-74 27.6 11.4+84
75+ 24.6 112489
Gender of caregivers «<0.001
Male 30.6 93+83
Female 69.4 116485
Family structure of care recipients 0.001
Single 8.4 63477
Couple 29.8 10.8+9.0
‘Wwith children 58.6 113482
Other 32 129473
Relationship 0.052
Spouse 394 115488
Child 36.7 10.1:81
Child-in-law 17.6 12.0£8.3
Other 6.3 11.2+£89
Duration of care 0.011
Less than 1 year 7.4 3.8x82
1-3 years 311 9.9+8.1
3-5 years 223 11687
5-10 years 273 11.4+85
More than 10 years 115 12.14£9.2
Satisfaction with care services <0.001
Satisfied 285 8877
Somewhat satisfied 58.3 11.0:£8.4
Somewhat dissatisfied 10.7 143 +90
Dissatisfied 23 153 %108

p value by one-way analysis of variance.
Zarit burden scale 8 scores are shown as mean = SD.

classification, and greater satisfaction with the services provided
were independently associated with reduction of the care burden
(Table 3). Sixteen types of services were available through LTC],
and adjustment for the number of the types of services used did not
change these resulis.

4. Discussion

In this study almost 70% of the caregivers of the care recipients
who used the care services provided by LTCI felt a reduction of the
care burden by the introduction of the services. Satisfaction with
the services provided by LTCl, a younger age of caregivers, and
more advanced care need certification were significantly associat-
ed with the reduction of the care burden resulting from the
introduction of public LTCI care services.
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Table 2
percent of the subjects whose care burden was reduced.

Care burden p value
reduced, ¥ {number)
Number 68.8 {698)
Age of care recipients 0.133
65~69 75.4 (52}
70-74 62.4 (78)
75-79 6548 {118)
80-84 66.7 {134)
85~89 70.2 {144)
90+ 738 {172)
Gender of care recipients 0477
Male 68.4 (245)
Female 69.1 {444)
Classificarion Ievel 0.127
Support level 1 58.1 (54}
Support level 2 (%) 66.4 (73)
Care need level 1 (%) 70.0 {98}
Care need level 2 (%) 68.3 (99)
Care need level 3 (%) 66.1 (123)
Care need level 4 {%) 726 (119)
Care need level 5 {%) 74.9 (125}
Age. of caregivers 0.133
Under 40 {n) 75.6 {15}
40-64 (1) 71.1(322)
65-74 (n) 70,0 {191)
75+ (n) 63.8 (155)
Gender of caregivers 0.408
Male {n) 683 (207}
Female {n) 68.3 (476)
Family structure of care recipients 0.809
Single (%) 71.4 (60)
Couple (%) 66.9 (200)
With children (%) 59.2 (407}
Other (%) 71.9 (23)
Relationship 0.812
Spouse (%} (8.3 (259}
Child (%) 69.4 (245)
Child-in-law (%)} 72.2(122)
Other {%) ) 67.2 {41)
Duration of care 0.750
Less than 1 year (%) 53.0 (46}
1-3 years (%) 68.8 (212)
3-5 years (%) 70,5 {158)
5.10 years (%) 69.3 (187)
More than 10 years (%) 65.8 (75)
Satisfaction with care services <0.001
Satisfied (%) 78.2 {226)
Somewhat satisfied (%) 68.4 (405)
Somewhat dissatisfied (%) 55.0 (60}
Dissatisfied (%) 28.0(7)

p values by ¥* analysis were shown,

Previous studies reported that respite services including home
help, day care, and residential respite {short stay service) were
associated with alleviation of the care burden {Desvosiers et al,,
2004; Garcés, Carretero, Rodenas, & Alemdn, 2010; Hawranik &
Strain, 2000; Hoskins, Coleman, & McNeely, 2005; Shaw et al,,
2009: Theis, Moss, & Pearson, 1994; Warren, Kerr, Smith, & Schalm,
2003; Zarit, Caugler, & Jarrot, 1999; Zarit, 1996, 2002). The
reduction of the care burden reported by caregivers in the current
survey may be because of the respite services provided by LTCIL. The

content of the services associated with alleviation of the care
burden should be investigated further.

This survey shows that the overall satisfaction of the caregivers
of individuals using LTCl services in Japan is relatively high (86.8%
of the caregivers were satisfied or somewhat satisfied). According
to a report from the USA, the LTCI provided by private insurance
companies satisfied approximately two-thirds of the claimants
{Cohen et al, 2001), and the current resuits suggested a
comparable satisfaction rate for the Japanese public LTCI. The
introduction of care services by public LTCI seemed to contribute to
a reduction in the care burden, as previously reported (Kumamoto
et al., 2006). The report from the USA showed that 72% of the
claimants felt stress was reduced by the introduction of the
services {Cohen et al,, 2001), a figure that was comparable to the
rate of this survey (68.8%). More satisfaction with the care services
was associated with the reduction of care burden in the current
study. Although the current cross-sectional survey did not
elucidate the causal relationship, the provision of services that
matched the needs of the care recipients and caregivers would lead
to the reduction of the care burden ahd satisfaction with the
program. The detailed assessment of the needs of care recipients
and caregivers and providing appropriate services would be critical
for the burden reduction of the caregivers. The caregivers of
recipients with more advanced care need certifications tended to
feel that their burden had been reduced by the introduction of the
care services. It is very relevant for many countries with increasing
elderly population that public LTCl system could reduce care
burden of the caregivers of more advanced care needs. In Japanese
LTCI care recipients with more advanced care need certifications
are afforded more services. Greater frequency and intensity of care
services have been associated with the perception of reduced care
burden (Garcés, Carreterp, Rodenas, & Sanjosé, 2009). In the
current study adjustment by the number of different types of care
services used did not change the association of the need
classification with the reduction of care burden in the multiple
logistic analysis. We only surveyed the number of the types of the
services. This survey may not be a good index of the intensity of the
service, such that adjustment with this index alone may not have
been sufficient.

Younger caregivers tended to perceive a reduction in the care
burden by the introduction of care services by LTCL This perception
may be because younger caregivers require more time for personal
business, and the introduction of the services allowed them that
freedom, which may have led to a reduced burden. If so, the LTC}
system could provide chances for the younger caregivers to
participate in social activities, which may be a relevant message for
the countries with increasing elder populations.

Whereas nearly 70% of the caregivers considered their care
burden to have been reduced, the burden of some caregivers was
found to have increased. The reasons remain unclear, but might
include the psychological distress of the presence of home-helpers,
the financial costs and time expenditures resulting from the
services could be associated with an increased care burden. The
reasons for this increase should be investigated. The rates of
satisfaction with the care services provided by LTCI were relatively
high, but the factors associated with dissatisfaction with the
services should be explored. [n Japan “care managers” make “care

Tahie 3
Multiple logistic analysis for the reduction of care burden.
B Odds ratio 95% Ci p value
Age of care recipients 0.041 1.042 0.952-1.141 06.371
Age of caregiver -6.178 0.837 0.709-0.987 0.034
Certified level G.134 1.143 1.060-1.232 <0.001
Satisfaction with public LTCI (1: dissatisfied greatly; 4: satisfied greatly) 0.688 1.9%0 1.615-2.452 <0.001
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plans” for each care recipient, based on the certification. A system
of assessing the care planning would be warranted to reduce the
number of dissatisfied and/or heavily burdened caregivers.

in this study, female caregivers reported heavier burdens than
male caregivers, which is consistent with a report from Finland
(Poysti et al., 2012). Another study found that female caregivers
reported lighter burdens than male caregivers (Rosdinom, Zarina,
Zanariah, Marhani, & Suzaily, 2013). Gender differences in care
burdens may be subject to cultural, social, and biological factors. In
this study, the caregivers of male recipients reported a heavier
burden. The reasons for the association were unclear, but the
physical burden of providing care for male recipients (e.g., moving
them) may be greater.

We found a relationship between the Zarit-8 scores and the
duration of care. A longer duration of care appears to exhaust
caregivers. This finding agreed with a report by Limpawattana,
Theeranut, Chindaprasirt, Sawanyawisuth, and Pimporm (2013).
Single persons living alone appeared to have relatively preserved
function and had lower need classifications (44% of them were at
the support levels). The lower burden of their caregivers was most
likely caused by the overall lighter burden of their care.

In this survey, the burden reported by caregivers of elderly
individuals classified atany of the “care” levels 1-5 was significantly
higher than that reported by caregivers of those classified at the
support levels 1-2. This finding suggests that the stratification of
support and care levels in the Japanese LTCl system is reasonable.
Among the “care” levels 1-5, we found no significant differences in
terms of the care burden. In the current analysis, the more advanced
care levels were associated with care burden reduction. The current
cross-sectional analysis did not reveal whether the care burden
reduction resulting from the introduction of LTCI services led to the
homogenous care burden among each “care” level. A prospective
study would be warranted for further clarification.

The major limitation of this study is its cross-sectional design. It
is unclear whether the reduced burden reported by satisfied
caregivers was caused by their satisfaction or whether the
reduction in the care burden induced by the introduction of the
LTCl services led to the satisfaction of the caregivers. The caregivers
who indicated a reduction in the care burden had lower Zarit-8
scores, but it is not clear that these lower scores were caused by the
introduction of the care services. A prospective suvey (o
investigate the changes in the burden scale scores before and
after the introduction of the care services would provide more
information regarding the association between LTC] and the care
burden. The second limitation of the study was the response rate.
We analyzed 34% of the randomly selected samples. The non-
responders or incomplete responders may have had less satisfac-
tion or greater care burden levels, and caution in the interpretation
of this study is warranted.

This study was performed on a relatively large sample of
randomly selected cases of elder care services provided by LTCl in
an urban area in Japan. We hypothesize that the sample well
represents the local characteristics, but it is not clear whether it is
applicable to other areas including rural areas of japan. In this
analysis, the subjects with incomplete data sets were excluded,
The age, gender, and certified care levels were not significantly
different between the included and excluded subjects; the
excluded subjects primarily lacked data from the Zarit burden
scale. Careful interpretation of the current results is warranted.

The rate of satisfaction with the care services provided by LTCl
in Japan was relatively high, and the degree of satisfaction was
associated with the reduction of the care burden.
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Abstract Malnutrition and sarcopenia often occur in rehabil-
itation settings. The prevalence of malnutrition and sarcopenia
in older patients undergoing rehabilitation is 49-67 % and 40—
46.5 %, respectively. Malnutrition and sarcopenia are associ-
ated with poorer rehabilitation outcome and physical function.
Therefore, a combination of both rehabilitation and nutrition
care management may improve outcome in disabled elderly
with malnutrition and sarcopenia. The concept of rehabilita-
tion nutrition as a combination of both rehabilitation and
nutrition care management and the International Classification
of Functioning, Disability and Health guidelines are used to
evaluate nutrition status and to maximize functionality in the
elderly and other people with disability. Assessment of the
multifactorial causes of primary and secondary sarcopenia is
important because rehabilitation nutrition for sarcopenia dif-
fers depending on its etiology. Treatment of age-related
sarcopenia should include resistance training and dietary sup-
plements of amino acids. Therapy for activity-related
sarcopenia includes reduced bed rest time and early mobiliza-
tion and physical activity. Treatment for disease-related
sarcopenia requires therapies for advanced organ failure, in-
flammatory disease, malignancy, or endocrine disease, while
therapy for nutrition-related sarcopenia involves appropriate
nutrition management to increase muscle mass. Because pri-
mary and secondary sarcopenia often coexist in people with
disability, the concept of rehabilitation nutrition is useful for
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their treatment. Stroke, hip fracture, and hospital-associated
deconditioning are major causes of disability, and inpatients of
rehabilitation facilities often have malnutrition and
sarcopenia. We review the concept of rehabilitation nutrition,
the rehabilitation nutrition options for stroke, hip fracture,
hospital-associated deconditioning, sarcopenic dysphagia,
and then evaluate the amount of research interest in rehabili-
tation nutrition.

Keywords Rehabilitation nutrition - Stroke - Hip fracture -
Hospital-associated deconditioning - Sarcopenic dysphagia

1 Introduction

Rehabilitation nutrition is a combination of both rehabilitation
and nutrition care management, and this concept is used with
International Classification of Functioning, Disability and
Health guidelines to evaluate nutrition status and to maximize
functionality in the elderly and other people with disability.
Rehabilitation nutrition may further improve physical and
mental function, activities of daily living, and quality of life.
The term “rehabilitation nutrition” is quite different from that
of “nutritional rehabilitation.” Nutritional rehabilitation usual-
ly refers to nutritional improvement of malnourished children
in developing countries. In contrast, rehabilitation nutrition
not only refers to nutritional improvement but also to rehabil-
itation in people with disability [1, 2]. Rehabilitation nutrition
is similar to sports nutrition. The key aims of rehabilitation
nutrition assessment [2] are to assess the following: (1) the
presence and cause of malnutrition; (2) the presence and cause
of sarcopenia; (3) the presence and cause of dysphagia; (4) the
adequacy of nutrition care management with prediction of
future nutritional status; and (5) whether rehabilitation for
functional improvement, such as resistance training and en-
durance training, can be conducted.

@_ Springer
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The prevalence of malnutrition in rehabilitation settings is
high. In elderly patients hospitalized for rehabilitation, the
prevalence of compromised nutrition status was estimated to
be 49-67 % [3]. In Australia, 33 and 51.5 % of patients
admitted to rehabilitation hospitals were classified as malnour-
ished and at nutritional risk using the Mini Nutritional Assess-
ment (MNA) and the MNA short-form (MNA-SF) [4]. One
study using pooled MNA data found that the prevalence of
malnutrition in elderly people was highest in rchabilitation
settings (rehabilitation, 50.5 %; hospital, 38.7 %) [5]. Another
study using the MNA-SF revealed a 40.8 % prevalence of
malnutrition in rehabilitation settings [6]. A systematic review
found that malnutrition in older adults admitted for rchabili-
tation has a negative effect on functional recovery and quality
of life following discharge to the community [7]. Furthermore,
rehabilitation outcome has been shown to be poor in malnour-
ished patients with stroke [8], hip fracture [9], hospital-
associated deconditioning [10, 11], and a variety of other
diseases.

The prevalence of sarcopenia in rchabilitation settings is
also high: 10-30 % in community-dwelling elderly [12] and
40 % in ambulatory rehabilitation facility-dwelling elderly
60 years and older [13]. Another study revealed that 46.5 %
patients admitted to a subacute geriatric care unit who
underwent a rehabilitation intervention met the diagnostic
criteria for sarcopenia [ 14].

The European Working Group on Sarcopenia in Older
People categorized sarcopenia into primary sarcopenia (age-
related sarcopenia) and secondary sarcopenia (i.c., activity-,
disease-, or nutrition-related sarcopenia) [15]. Assessment of
the multifactorial causes of primary and secondary sarcopenia
is indispensable because rehabilitation nutrition for sarcopenia
differs depending on its etiology. Treatment of age-related
sarcopenia includes resistance training, protein and amino
acid supplementation, smoking cessation, and pharmaceutical
therapies [16, 17]. Pharmaceutical therapy of sarcopenia is
likely to advance in the near future because our understanding
of the role of regulators in sarcopenia has increased [18, 19].
Early ambulation, exercise, and avoiding bed rest are impor-
tant for preventing and treating activity-related sarcopenia.
Treatment of disease-related sarcopenia includes therapies
for advanced organ failure, inflammatory disease, malignancy,
and endocrine disease, while treatment of nutrition-related
sarcopenia includes appropriate nutrition management to in-
crease muscle mass [16, 17]. In cases of age-, activity-, dis-
ease-, and nutrition-related sarcopenia, rehabilitation nutrition
can be used to maximize functionality.

Stroke, hip fracture, and hospital-associated deconditioning
are major causes of disability in inpatient rehabilitation facili-
ties. In the USA, the six largest diagnostic impairment catego-
ries receiving inpatient rehabilitation include stroke, lower
extremity fracture, lower extremity joint replacement, debility,
neurologic disorders, and brain dysfunction [20]. Hip fracture

@ Springer

1s a leading cause of disability in lower extremity fracture
patients, and debility is synonymous with hospital-associated
deconditioning. In Japan, common causes of mpatient rehabil-
itation in convalescent rehabilitation wards are stroke (47.9 %);
orthopedic diseases, including hip fracture (35.2 %); disuse
syndrome (10.5 %); and traumatic brain and spinal cord injury
(5.4 %) [21). Disuse syndrome is synonymous with hospital-
associated deconditioning. These data indicate that manage-
ment of patients with stroke, hip fracture, and hospital-
associated deconditioning is an important part of inpatient
rehabilitation. The term “sarcopenic dysphagia” refers to diffi-
culty swallowing duc to sarcopenia of generalized skeletal
muscles and swallowing muscles [22, 23]. Age-related loss of
the tongue and geniohyoid muscle mass has been studied in the
elderly [24, 25]. Sarcopenic dysphagia is an important current
and future public health issue, because it is common in the
clderly and can lead to aspiration pneumonia, the prevalence of
which is increasing with the aging of society [23]. Therefore,
we review rehabilitation nutrition for stroke, hip fracture,
hospital-associated deconditioning, and sarcopenic dysphagia,
and then assess the level of research interest in rehabilitation
nutrition.

2 Stroke

Stroke is the leading cause of disability in Western and East
Asian countries. More than 60 % of patients remain disabled,
50 % of patients suffer from hemiparesis, and 30 % remain
unable to walk without assistance [26]. As the benefits of
rehabilitation are beyond doubt, rehabilitation strategies play
center stage in optimizing functional recovery after stroke [27,
28]

Both malnutrition and obesity are nutritional problems in
stroke. According to a recent systematic review, malnutrition
and dysphagia respectively occur in 8.2-49.0 % and 24.3—
52.6 % of subjects following stroke [29]. In subgroup analy-
sis, the odds of malnutrition were significantly increased
during the rehabilitation stage (odds ratio (OR), 2.445; 95 %
confidence interval (CI), 1.009-5.925) [29]. Tissue wasting,
sarcopenia, and cachexia may impair and delay poststroke
rehabilitation and worsen the prognosis, and increasing evi-
dence suggests that patients who are overweight and mildly
obese may actually have a better outcome [30]. Analysis of
data from the China National Stroke Registry on patients
grouped according to their body mass index (BMI) into un-
derweight (<18.5 kg/m?), normal weight (18.5-22.9 kg/m?),
overweight (23-27.4 kg/m®), obese (27.5-32.4 kg/m?), or
severely obese (>32.5 kg/m?) [31] found that overweight
was independently associated with favorable 3-month func-
tional recovery (OR, 1.24; 95 % CI, 1.12-1.38), but severe
obesity was independently associated with higher 3-month
mortality (OR, 2.01; 95 % CI, 1.10-3.69) [31]. In stroke
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patients admitted to a rehabilitation hospital, the underweight
group had the lowest functional independence measure (FIM)
efficiency, followed by the obese and normal-weight sub-
groups [32]. The overweight group had the highest FIM
efficiency (p=0.05) when compared with the obese subgroup
[32]. These results indicate that outcome is better in over-
weight stroke patients than in underweight stroke patients.
However, the obesity paradox seems not to be applicable to
poststroke rehabilitation.

Skeletal muscles are the main effector organs impacted by
disability in stroke, but little attention is paid to structural,
metabolic, and functional alterations of muscle tissue after
stroke [27, 28]. Stroke-induced sarcopenia is difficult to dif-
ferentiate from hemiparesis in terms of evaluating muscle
strength and physical performance. Therefore, diagnosis of
stroke-induced sarcopenia is a challenging task. In a system-
atic review of loss of skeletal muscle mass after stroke [33],
lean tissue mass was significantly less in the paretic than the
nonparetic lower limb (median, 342.3 g; 95 % CI, 247.0-
437.6 g) and upper limb (median, 239.9 g; 95 % CI, 181.7—
298.2 g), and midthigh muscle cross-sectional area (median,
154 cmz; 95 % CI, 13.8-16.9 cmz) was significantly less in
individuals at least 6 months poststroke. Mechanisms of mus-
cle wasting in stroke-related sarcopenia include disuse atro-
phy, spasticity, inflammation, denervation, reinnervation, im-
paired feeding, and intestinal absorption [28]. Further research
will be required to diagnose and treat stroke-induced
sarcopenia.

Nutritional supplements can improve outcomes in
poststroke rehabilitation [34]. A randomized study comparing
intensive nutritional supplementation to routine nutritional
supplementation was performed in 116 undernourished stroke
inpatients [34]. Compared with those on standard nutritional
supplements, patients receiving intensive nutritional supple-
mentation improved more on measures of motor function
(total FIM, FIM motor subscore, 2 and 6-min timed walk
tests, p<0.002) [34]. In a randomized, controlled trial com-
paring routine care with individualized, nutritional care
aiming to prevent weight loss in acute stroke patients at
nutritional risk [35], 20.7 % of the intervention group lost
>5 % weight compared with 36.4 % of the control group (p=
0.055) at follow-up. The intervention group had a significant-
ly higher increase in QoL score (p=0.009) and in handgrip
strength (p=0.002) [35]. In a Cochrane Database of System-
atic Review [36], nutritional supplementation in acute and
subacute stroke was associated with reduced frequency of
pressure sores (OR: 0.56; 95 % CI: 0.32-0.96), and increased
energy intake (mean differences (MD), 430.18 kcal/day; 95 %
CI, 141.61-718.75) and protein intake (MD, 17.28 g/day;
95 % CI, 1.99-32.56). These results indicate that nutrition
support for stroke rehabilitation patients at malnutrition or
nutritional risk seems to improve nutrition intake and rehabil-
itation outcome.

3 Hip fracture

Hip fractures are associated with more disability, health care
costs, and mortality than all other osteoporotic fractures com-
bined [37]. In 2005, hip fractures in the USA were estimated to
account for 14 % of total fractures but 72 % of total fracture-
related health care costs [37]. Compared with its pre-fracture
level, post-fracture function is deteriorated in 60 % of patients
with hip fracture [38]. The demographic trend worldwide is
that more and more people are suffering from hip fracture. The
number of hip fractures is expected to rise from 1.6 million in
2000 up to 6.3 million in 2050 [37]. Hip fracture is the most
common condition requiring geriatric musculoskeletal
rehabilitation.

The prevalence of malnutrition in hip fracture depends on
the method of nutrition assessment. Malnutrition prevalence
was lowest when assessed by BMI (13 %), followed by MNA-
SF (27 %), International Classification of Disease, 10th Revi-
sion, Australian Modification (ICD10-AM) (48 %), albumin
(53 %), and geriatrician individualized assessment (55 %)
[39]. Malnutrition prevalence in hip fracture was 37.5 % using
ICD10-AM criteria in another study [40]. Nutrition status
assessed by MNA in one hip fracture study revealed that
8.8 % of elderly patients were undernourished, 43.7 % at risk
of malnutrition, and 47.5 % well-nourished [41]. Nutrition
status in another hip fracture study revealed that 11.6 % were
malnourished, 44.2 % at risk of malnutrition, and 44.2 % were
well-nourished [42]. MNA predicted gait status and mortality
6 months after hip fracture [43]. Serum albumin level (p=
0.0004; OR, 5.8541) and BMI (p=0.0192; OR, 1.1693) sig-
nificantly influenced mortality after hip fracture [44]. Malnu-
trition and being at risk for malnutrition are common in
patients with hip fracture and seem to affect rehabilitation
outcome.

The prevalence of sarcopenia in patients with hip fracture is
high. In the Sarcopenia and Hip Fracture study [45], 71 % of
participants were sarcopenic. Another study in women with
hip fracture revealed that 58 % were sarcopenic [46]. Using
normative data from the New Mexico Elder Health Study
[47], 64.0 % of female hip fracture inpatients and 95.0 % of
male hip fracture inpatients admitted to rehabilitation wards
had sarcopenia. Analysis of other data revealed that 21.8 % of
female hip fracture patients and 86.7 % of male hip fracture
patients had sarcopenia [47]. In 357 Japanese patients imme-
diately after hip fracture, 44.7 % of women and 81.1 % of men
had sarcopenia, and the presence of sarcopenia was indepen-
dently associated with the occurrence of hip fracture [48]. On
the other hand, only 4 of the 71 hip fracture patients (5.6 %)
were identified as cachectic [49]. Sarcopenia not cachexia
seems to be common in elderly patients with hip fracture.

A Cochrane Database Systematic Review of nutritional
supplementation in elderly patients with hip fracture found
weak evidence for the effectiveness of protein and energy

@ Springer

-303 -



272

I Cachexia Sarcopenia Muscle (2014) 5:269-277

supplements [S0]. One trial of multinutrient intravenous feed-
ing followed by oral supplements found a reduction in the
number of participants with complications (RR, 0.21; 95 %
CI, 0.10-0.46), but not in mortality rate (RR, 0.11; 95 % CI,
0.01-2.00) [50]. A controlled prospective cohort study in
patients with hip fracture found a significant association of
multidisciplinary postoperative nutritional care with a decline
in the number of malnourished patients and a decline in the
EuroQol (p=0.004) after 3 months of the intervention [51]. In
a randomized, controlled study [52], nutritional support ac-
tively supervised by a dietician and guided by repeated mea-
surements of resting energy requirements was achievable and
improved outcomes in geriatric patients following surgery for
hip fractures. Multidisciplinary nutritional care reduced nutri-
tional deterioration during admission (5.4 vs. 20.5 %; p=
0.049), and increased the rate of discharge directly back to
the community (48.0 vs. 17.6 %; p=0.012) in a pragmatic
intervention study [53]. A high-protein nutritional
intervention-based study on (3-hydroxy-fB-methylbutyrate, vi-
tamin D3, and calcium in obese and lean aged patients with
hip fractures and sarcopenia will be implemented [54]. These
results indicate that nutrition support for hip fracture patients
may improve nutrition status and rehabilitation outcome.

4 Hospital-associated deconditioning

Hospital-associated deconditioning is characterized by the
functional decline that occurs during acute hospitalization
due to illness or injury, or both, and is unrelated to a specific
neurological or orthopedic insult, or both [55]. Several con-
cepts have been proposed to explain the consequences of
inactivity and disuse in the hospital, and include debility
[20], disuse syndrome [10, 21], hospital-associated
deconditioning [11, 55], hospitalization-associated disability
[56], and post-hospital syndrome [57]. During hospitalization,
patients are commonly deprived of sleep, experience disrup-
tion of normal circadian rhythms, are nourished poorly, have
pain and other discomfort, confront a baffling array of men-
tally challenging situations, receive medications that can alter
cognition and physical function, and become deconditioned
by bed rest or inactivity [57]. Hospitalization-associated dis-
ability occurs in approximately one-third of patients older than
70 years of age and may be triggered even when the illness
that necessitated the hospitalization is successfully treated
[56]. Therefore, hospital-associated deconditioning represents
an important condition in geriatric rehabilitation medicine
[11].

Malnutrition is associated with poor rehabilitation outcome
in hospital-associated deconditioning. In an acute rehabilita-
tion setting, obese patients with deconditioning show greater
improvement in FIM scores, compared with patients whose
BMI is in the normal range or lower (BMI 18.5) [58]. This
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lower BMI group shows the smallest increase in FIM motor
scores with rchabilitation [58]. In clderly patients with
deconditioning, admission Norton scale scores were correlat-
ed with discharge walking FIM scores (#=0.32; p=0.003),
discharge transfer FIM scores (r=0.30; p=0.005), and length
of rchabilitation (r=-0.37; p<0.0001) [59]. In our previous
prospective cohort study [11], 87.6 % of patients were mal-
nourished, 12.4 % were at risk for malnutrition, and there were
none with normal nutritional status. In multiple regression
analysis, the MNA-SF score, albumin level, and cachexia
status were significantly associated with the Barthel Index
score at discharge [11]. These results indicated that patients
with hospital-associated deconditioning may experience not
only activity-related sarcopenia but also nutrition-related and
disease-related sarcopenia [11]. Nutrition management and
sarcopenia treatment in patients with hospital-associated
deconditioning may lead to improvement of disability, al-
though further studies are required.

5 Sarcopenic dysphagia

Sarcopenic dysphagia is characterized by the loss of
swallowing muscle mass and function associated with gener-
alized loss of skeletal muscle mass and function. The preva-
lence of dysphagia has been reported to be 11.4-38 % in
community-dwelling elderly individuals [60-64] and 40—
68 % in nursing home residents [65-67]. Dysphagia manage-
ment is important because dysphagia is common in the elderly
and increases the risk of related complications such as aspira-
tion pneumonia, choking, dehydration, malnutrition, and a
lower quality of life following the loss of the joy of eating.
Furthermore, sarcopenic dysphagia is not only the result of
aspiration pneumonia, but also an important cause of recurrent
aspiration pneumonia [23]. Sarcopenic dysphagia may be
common in elderly subjects with sarcopenia and dysphagia
[23].

Age-related loss of swallowing muscles has been studied
[24, 25]. Swallowing muscles include the intrinsic muscle of
the tongue and the mimic, masticatory, suprahyoid,
infrahyoid, palatal, pharyngeal, and esophageal muscles.
Tamura et al. [24] evaluated thickness of the central part of
the tongue in the elderly using ultrasonography and showed
mid-arm muscle area and age were associated independently
with tongue thickness. These results indicate that tongue
muscle mass is associated with generalized skeletal muscle
mass and aging. Feng et al. [25] assessed the geniohyoid
muscle in healthy older adults using computed tomography.
A decrease in the cross-sectional area of the geniohyoid mus-
cle has been shown to occur with increasing age, with this areca
being significantly smaller in aspirators compared with non-
aspirators, but only in older men [25]. These findings suggest
that geniohyoid muscle atrophy may be a component of
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Table 1 Number of PubMed en-

tries retrieved in a search of seven Journal name Total no. of entries ~ Nutrition Sarcopenia

rehabilitation journals for the

terms “nutrition” and Archives of Physical Medicine and Rehabilitation 11,856 96 2

“sarcopenia.” Accessed on 25 Clinical Rehabilitation 1,768 10 1

April 2014 from www.pubmed. gl of Rehabilitation Medicine 1,499 6 0

oV European Journal of Physical and Rehabilitation Medicine 523 5 5
American Jounal of Physical Medicine and Rehabilitation 3,123 30 0
Disability and Rehabilitation 3,638 27 0
International Journal of Rehabilitation Research 1,807 11 0
Total 24214 185 (0.8 %)  8(0.03 %)

decreased swallowing safety and aspiration in older adults
with presbyphagia or frailty of swallowing.

Mid-upper arm circumference and calf circumference were
correlated with dysphagia [22, 68]. The circumference of the
mid-upper arm in older Japanese adults with suspected
swallowing disorders was correlated significantly with
swallowing function [22]. This finding suggested that
swallowing impairment was related to thinness. It is likely
that the general reduction in lean body mass, including the
swallowing muscle mass, is responsible for the association
between mid-upper arm circumference and swallowing func-
tion, and indicates the presence of sarcopenic dysphagia [22].
Another study revealed that swallowing measures had signif-
icant correlations with the functional and nutritional measures
including serum albumin levels, mid-upper arm circumfer-
ence, and calf circumference but not with age [68]. Given that
sarcopenia is exacerbated by disease, inactivity, and malnutri-
tion, sarcopenia involving the swallowing muscle mass and its
function may account for this result [68§].

Malnutrition can cause dysphagia [69, 70]. Malnutrition
results in both increased adductor pollicis muscle fatigability
and an altered pattern of muscle contraction and relaxation
which are reversible by nutritional supplementation [71]. No
experimental evidence shows that malnutrition would affect
the loss of swallowing muscle fibers. However, deglutition
muscles that have a moderate to high percentage of type II
fibers may be among the first to atrophy at malnutrition
because malnutrition affects type II muscle fibers to a much
greater extent than it does type I fibers [69, 70]. Furthermore,

malnutrition was associated with dysphagia and head lifting
strength which reflects the strength of the suprahyoid muscles
in frail older adults [72].

Therapy for sarcopenic dysphagia includes dysphagia re-
habilitation, treatment of sarcopenia, and nufrition improve-
ment. The core components of dysphagia rehabilitation are
oral health care, rehabilitative techniques, and food modifica-
tion. Malnutrition contributes to the etiology of secondary
sarcopenia and sarcopenic dysphagia. Therefore, nutrition
management to increase muscle mass is indispensable for
sarcopenic dysphagia rehabilitation, and the concept of reha-
bilitation nutrition is useful. Further research on sarcopenic
dysphagia is required, although consensus diagnostic criteria
for sarcopenic dysphagia have been proposed [23].

6 Research interest in rehabilitation nutrition

The rehabilitation medicine literature lacks research focused
on nutrition and sarcopenia. We searched seven major reha-
bilitation journals cited in the article “Publishing in physical
and rehabilitation medicine” [73] and indexed by PubMed.
These rehabilitation joumnals were the Archives of Physical
Medicine and Rehabilitation, Clinical Rehabilitation, Journal
of Rehabilitation Medicine, the European Journal of Physical
and Rehabilitation Medicine, the American Journal of Physi-
cal Medicine and Rehabilitation, Disability and Rehabilita-
tion, and International Journal of Rehabilitation Research. Of
24,214 PubMed entries for these seven journals, 185 (0.8 %)

Table 2 Number of Japan Medical Abstracts Society Database entries retrieved in a search of four Japanese rehabilitation journals for the words
“nutrition” and “sarcopenia.” Accessed on 25 April 2014 from hitp:/www.jamas.or,jp/about/english.html

Entire period From 2010

Journal name Total Nutrition Sarcopenia Total Nutrition Sarcopenia

The Japanese Journal of Rehabilitation Medicine 24,457 545 17 4419 136 15

Sogo Rihabiriteshon 7,759 136 8 1,100 31 5

Journal of Clinical Rehabilitation 4,602 180 9 839 53 8

Medical Rehabilitation 2,080 231 21 778 97 20

Total 38,898 1,092 (2.8 %) 55(0.1 %) 7,136 317 (4.4 %) 48 (0.7 %)
@ Springer
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Fig. 1 Mechanism of sarcopenia with disability in frail elderly with
stroke and hip fracture. Frail elderly with stroke or hip fracture becomes
sarcopenia with disability because of hemiparesis, dysphagia, immobili-
zation, catabolism due to acute inflammation, and undernutrition. Reha-
bilitation for hemiparesis, dysphagia, immobilization, and nutrition care
management for catabolism due to acute inflammation and undernutrition

and 8 (0.03 %), respectively, contained the words “nutrition”
and “sarcopenia” on 25 April 2014 (Table 1). Four articles
(one editorial and three reviews) published in the European
Journal of Physical and Rehabilitation Medicine contained the
word “sarcopenia” and were about sarcopenia and muscular
modifications in disabling pathologies [74~77]. Though the
importance of nutrition in rchabilitation was already recog-
nized in the 1940s [78], interest in nutrition and sarcopenia in
rehabilitation medicine has remained very low.

In Japan, interest in rehabilitation nutrition has increased in
recent years. Using the Japan Medical Abstracts Society Da-
tabase, we searched for articles in four major Japanese reha-
bilitation journals including the Japanese Journal of Rehabil-
itation Medicine, Sogo Rihabiriteshon, Journal of Clinical
Rehabilitation, and Medical Rehabilitation. Of the 38,898
entries of these four journals, 1092 (2.8 %) and 55 (0.1 %),
respectively, contained the words “nutrition” and “sarcopenia”
on 25 April 2014 (Table 2). When the search was limited to
entries after 2010, 4.4 and 0.7 %, respectively, contained the
words “nutrition” and “sarcopenia”.

‘We established the Japanese Association of Rehabilitation
Nutrition in 2011; its membership in April 2014 had increased
to more than 3300 people and included physical therapists,
registered dietitians, speech-language-hearing therapists, etc.
Moreover, 629 people attended the 3rd Congress of the Jap-
anese Association of Rehabilitation Nutrition held in 2013.

Interest in rehabilitation nutrition is increasing in Japan
because of the emergence of a rapidly aging society, high
number of convalescent rehabilitation beds, and high number
of nutrition support teams in hospitals. The aging rate in Japan
is the highest in the world (i.e., 25.1 % in October 2013). The

@ Springer
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are usually provided separately. Sarcopenia with disability induces
sarcopenic dysphagia which is characterized by the loss of swallowing
muscle mass and function associated with generalized loss of skeletal
muscle mass and function. Rehabilitation nutrition can be used to im-
prove functionality in people with sarcopenic dysphagia and sarcopenia
with disability

number of convalescent rehabilitation beds available under
the Japanese Medical Insurance System has increased since
2000 to 68,316 in March 2014. The mean age of the patients
in convalescent rehabilitation wards is 73.0 years [21]. These
data suggest that the number of disabled elderly with malnu-
trition and sarcopenia is increasing at an accelerated pace. The
number of hospitals that have nutrition support teams certified
by the Japan Council for Nutritional Therapy was 1001 in
2013. Many physical therapists, occupational therapists, and
speech-language-hearing therapists are actively involved in
nutrition support teams and interested in nutrition care man-
agement. Collaborative studies of rehabilitation nutrition have
been undertaken by the Japanese Association of Rehabilita-
tion Nutrition {72]. Furthermore, the Japanese Society for
Sarcopenia, Cachexia and Wasting Disorders was established
in 2014. Further, more focused, research on rehabilitation
nutrition will be needed because the number of elderly with
disability is expected to increase in developed countries as the
population ages [79, 80].

7 Conclusion

The prevalence of malnutrition and sarcopenia in physically
disabled elderly patients who undergo rehabilitation is high. In
contrast, the amount of research focused on nutrition and
sarcopenia in rehabilitation medicine is very low. The major
causes of disability in inpatients of rehabilitation facilities,
including stroke, hip fracture, and hospital-associated
deconditioning, are often complicated by malnutrition and
sarcopenia. Sarcopenic dysphagia is common in the elderly

- 306 -



J Cachexia Sarcopenia Muscle (2014) 5:269-277

275

population and is not only the result of aspiration pneumonia,
but also an important cause of recurrent aspiration pneumonia.
Because primary and secondary sarcopenia often coexist in
people with disability, rehabilitation nutrition can be used to
improve their functionality (Fig. 1). Further studies on reha-
bilitation nutrition are important in a rapidly aging society,
where the number of elderly with disability is expected to
increase.
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Translation, reliability, and validity of the
Japanese version ot the 10-item Eating
Assessment Tool (EAT-10) for the screening of

dysphagia.

Keywords : EAT-10, sensitivity, specificity
Hidetaka WAKABAYASHIY Jun KAYASHITA?

Objective: The 10-item Eating Assessment Tool (EAT-10) is specifically designed
to address the clinical need for a rapidly self-administered and easily-scored
questionnaire to assess dysphagia symptom severity. An EAT-10 score above 3 is
abnormal and indicates the presence of swallowing difficulties. We translated the
EAT-10 into Japanese, and studied the reliability and validity of the Japanese version
of the EAT-10.

Method: Translation of EAT-10 was implemented in iterative process including
forward translation, expert panel back-translation, and pre-testing. A cross-sectional
study was performed in 393 elderly aged 65 years and above with dysphagia or
suspected dysphagia. Severity of dysphagia was assessed by the Dysphagia Severity
Scale (DSS). For assessment of reliability, we used Cronbach’ s alpha coefficient.
Validity was evaluated by examining the associations between the EAT-10 score and
the DSS by Spearman's rank correlation coefficient. The sensitivity and specificity of
the EAT-10 for dysphagia were also assessed.

Results: A total of 237 patients (60%) responded to the EAT-10. Cronbach’ s alpha
coefficient was 0.946. Elderly who could not respond to the EAT-10 were likely
to have dysphagia. Median EAT-10 score of 237 respondents was 1 (0, 9), and 101
respondents were more than 3. There were significant correlations between the
EAT-10 score and the DSS (r=-0.530. p<0.001). The sensitivity and specificity of
EAT-10 with a score 3 or above for dysphagia were 0.522 and 0.897, for dysphagia
with aspiration were 0.758 and 0.749, respectively.

Conclusion: The Japanese version of the EAT-10 is a useful swallowing screening

tool.
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Head lifting strength is associated with dysphagia and
malnutrition in frail older adults

Hidetaka Wakabayashi,'” Hironobu Sashika' and Masato Matsushima®

"Department of Rehabilitation Medicine, Yokohama City University Medical Center, Yokohama, and *Division of Clinical Epidemiology,
Jikei University School of Medicine, Tokyo, Japan

Aim: The purpose of the present study was to assess the association between head lifting strength, dysphagia and
malnutrition in frail older adults.

Methods: A cross-sectional study was carried out in 386 frail older adults aged 65 years and older with dysphagia
or suspected dysphagia. Head lifting strength was assessed by the Medical Research Council score. The severity of
swallowing and nutritional status was evaluated using the Dysphagia Severity Scale and the Mini-Nutritional
Assessment Short Form, respectively. Univariate and logistic regression analyses were applied to examine the
associations between head lifting strength, dysphagia and malnutrition.

Results: There were 129 men and 257 women. The mean age was 83 years. The median Barthel Index score was
30 (interquartile range 5-65). A total of 189 (49%) older adults could independently lift their head. Based on the
Dysphagia Severity Scale, 79 participants had no dysphagia, 138 had dysphagia without aspiration and 169 had
dysphagia with aspiration. The Mini-Nutritional Assessment Short Form showed that 175 older adults were mal-
nourished, 171 were at risk for malnutrition and 40 had a normal nutritional status. The Medical Research Council
score in men was higher compared with women. Head lifting strength was significantly correlated with age
(r=-0.256), the Barthel Index (r = 0.540), the Dysphagia Severity Scale (r = 0.458) and the Mini-Nutritional Assess-
ment Short Form (r = 0.331). In logistic regression analysis, the Medical Research Council score was independently
associated with both dysphagia with aspiration and malnutrition.

Conclusions: Head lifting strength is associated with dysphagia with aspiration and malnutrition in frail older
adults. Geriatr Gerontol Int 2014; ee: ee—ce,

Keywords: deglutition disorders, frailty, malnutrition, presbyphagia, sarcopenia.

Introduction loss of enjoyment during eating. Although dysphagia is

primarily caused by stroke, presbyphagia and sarcopenic

Dysphagia is common in older adults. The prevalence of
dysphagia has been reported to range between 11.4-
38% in community-dwelling elderly individuals,'* and
40-68% in nursing home residents.*® Dysphagia man-
agement is regarded as an important current and future
public health issue in geriatric rehabilitation medicine
as a result of the increased risk of complications, such as
aspiration pneumonia, choking, dehydration, malnutri-
tion and reduction in quality of life accompanying the
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dysphagia can occur commonly in frail and sarcopenic
older adults.’

Presbyphagia refers to age-related changes in the
swallowing mechanism in older adults associated with a
frailty in swallowing.? Presbyphagia differs from dyspha-
gia, and can present with several findings, such as a lack
of muscle strength complicating bolus propulsion,
diminished lingual pressure, obstructing bolus driving
or halting of the bolus while swallowing, which leads to
more difficult cleansing of residues. Other manifesta-
tions include a decline in taste and smell that makes it
more difficult to initiate swallowing, difficulty in con-
trolling the bolus from the anticipatory phase, and entry
of the bolus into the lower airway. Finally, lack of teeth
and wearing or not wearing complete dentures can also
influence chewing.?
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Sarcopenic dysphagia is characterized by difficulty in
swallowing as a result of sarcopenia of the general skel-
etal muscles and swallowing muscles.®'! Sarcopenia has
been described as a syndrome marked by progressive
and generalized loss of skeletal muscle mass and
strength. According to the European Working Group
on Sarcopenia in Older People,' this syndrome has
been associated with a risk of adverse outcomes, such as
physical disability, poor quality of life and death. Similar
to the European Working Group on Sarcopenia
in Older People recommendation for evaluating
sarcopenia, which includes the assessment of muscle
mass, muscle strength and physical performance,' the
examination for sarcopenic dysphagia entails an evalu-
ation of the swallowing muscle mass, swallowing
muscle strength and swallowing function.

Age-related loss of swallowing muscle mass in the
tongue and geniohyoid muscle has been previously
studied.’*'* Methods for assessing swallowing function
include the use of a dysphagia screening questionnaire,
such as the 10-item Eating Assessment Tool'>'¢ bedside
dysphagia screening tests, such as a water test combined
with pulse oximetry,'”” observation of the individual
during eating, videofluoroscopy and videoendoscopic
evaluation of swallowing. Quantitatively, swallowing
function can be evaluated using the Functional Oral
Intake Scale,’® the Food Intake Level Scale' and the
Dysphagia Severity Scale (DSS).* In contrast, few
methods for measuring swallowing muscle strength
exist. Tongue pressure has been primarily studied as an
assessment tool for swallowing muscle strength.
Tongue pressure, reduced by aging, has been associated
with symptoms of dysphagia.”** The jaw-opening force
test might be a useful screening tool for predicting pha-
ryngeal residue.” However, evaluating tongue pressure
and jaw-opening force quantitatively requires a tongue
pressure measurement device and a sthenometer, which
might not be readily utilized in daily clinical practice. It
is therefore important to develop a simple tool for
assessing swallowing muscle strength in frail older
adults with presbyphagia and sarcopenic dysphagia.

Head lifting strength can reflect the strength of the
suprahyoid muscles, a group of four swallowing-related
muscles. A systematic review of the effects of head lift
exercise on swallowing function reported beneficial
effects, including an increase in the anterior excursion
of the larynx and anteroposterior diameter of the upper
esophageal sphincter opening, which was associated
with elimination of dysphagic symptoms.** Although
head lifting strength appeared to be associated with
dysphagia, this systematic review included only patients
who could independently lift their head. Measuring the
genio-sternum distance grade (GS grade) is a method
for assessing suprahyoid muscle strength.” The patient
is placed in the supine position with the neck passively
and fully flexed, and is directed to maintain this position

2 |

with the chin down. Support is then withdrawn and the
level to which the head drops is evaluated in four steps.”
GS grade can be readily used in daily clinical practice,
but is only suitable for patients who can independently
lift their head. Some frail older adults cannot lift their
head by themselves, and there were no studies investi-
gating the association between the ability of head lifting
strength and dysphagia. Therefore, whether head lifting
strength is associated with the severity of dysphagia is
yet to be determined. Whereas older adults with dys-
phagia are often malnourished, and dysphagia has been
associated with malnutrition in nursing home and
stroke patients in systematic reviews,*? the relation-
ship between head lifting strength and malnutrition is
unknown. The current study aimed to investigate the
association between head lifting strength, dysphagia and
malnutrition in frail older adults.

Methods

A cross-sectional study was carried out in 386 frail older
adults, aged 65 years and older, residing in three geri-
atric health services facilities, two acute hospitals, and
community-dwellings between August and December
2012. Study participants were recruited by research col-
laborators involved in dysphagia rehabilitation at the
Japanese Association of Rehabilitation Nutrition. The
inclusion criteria selected individuals aged at least
65 years who were eligible for the long-term care insur-
ance program as a result of frailty or disability, and
carried a diagnosis of dysphagia or suspected dysphagia.
Individuals with terminal-stage malignancy were
excluded. The ethics committee of the Yokohama City
University Medical Center approved the study. All
participants or their legal representatives provided
informed consent before enrolment.

Data were collected at geriatric health service facili-
ties, acute hospitals or the participants’ homes by 24
research collaborators, including doctors, dentists,
nurses, speech therapists, physical therapists, occupa-
tional therapists, dental hygienists and registered dieti-
tians. To maximize consistency in data collection across
different settings, only researchers involved in dyspha-
gia rehabilitation in daily clinical practice were desig-
nated as study collaborators. A study group was
assembled to discuss data collection methods, which
entailed the use of standardized questionnaires and a
manual for implementing the questionnaires.

The research collaborators assessed variables, such as
head lifting strength, the severity of dysphagia, activities
of daily living and nutritional status. Head lifting
strength was manually tested by placing the chin down-
wards toward the sternum, and scored using the
Medical Research Council (MRC) scale.® Applying a
six-point ordinal scale, MRC scores ranging from 0 to 5
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