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Effect of Regular Professional Supragingival Plaque Control in Elderly
Nursing Home Residents : A Two~-Year Study

Satoshi Sekino!, Takeshi Kikutani¥, Fumiyo Tamura®,
Akiko Hisano¥, Yuzo Fujital) and Yukihiro Numabe

l>Depa\rtmen‘c of Periodontology, School of Life Dentistry at Tokyo, The Nippon Dental University
2 Tama Oral Rehabilitation Clinic , The Nippon Dental University, Dental Hospital
¥ Division of General Dentistry, The Nippon Dental University Hospital

The purpose of this study was to clarify the effect of regular professional supra-gingival plague control over 2 years
on the dental hygiene status and periodontal conditions of elderly in need of care. The subjects were 83 nursing home
elderly (mean age : 81.8 £9.1 years) in Taito~ku, Tokyo. Thirty nine subjects were excluded because they either
moved away or died. Fifteen residents received weekly supra-gingival plaque control performed by dental hygienists
in addition to habitual tooth brushing methods by themselves and/or helpers (intervention group) for a baseline. In
another 34 subjects; self-performed tooth brushing and/or brushing by helpers were continued {(control group).
Probing pocket depth (PPD), clinical attachment level {(CAL), bleeding on probing (BOP), plague index (PII) were
recorded at baseline and 2 years. Reduction of mean Pl in the intervention group was 0.3%0.4in 2 years, while in the
control group, mean Pll increased by 0.1=0.8. The differences were statistically significant {p<<0.05). There were no
statistically significant differences with respect to mean PPD, mean CAL and mean BOP between the groups. In the
intervention group, 17 out of 199 teeth were lost (8.5%), while 36 out of 311 teeth were lost (11.6%) in the control
group. These results demonstrated that systemic professional oral care performed by dental hygienist improved the
oral hygiene status in elderly residents in nursing homes. A further large-scale study on the introduction of a

meticulous oral hygiene program is necessary.

Key words : elderly residents in nursing home, dental hygienist, plaque control, periodontitis, tooth loss
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Abstract Many elderly people under long-term care
suffer from malnutrition caused by dysphagia, frequently
leading to sarcopenia. Our hypothesis is that sarcopenia
may compromise oral function, resulting in dysphagia. The
objectives of this study were to evaluate sarcopenia of the
lingual muscles by measuring the tongue thickness, and
elucidate its relationship with nutritional status. We
examined 104 elderly subjects (mean age = 80.3 & 7.9
years). Anthropometric data, such as triceps skinfold
thickness and midarm muscle area (AMA), were obtained.
The tongue thickness of the central part was determined
using ultrasonography. Measurement was performed twice
and the mean value was obtained. The relationship between
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tongue thickness and nutritional status was analyzed by
Pearson’s correlation coefficient and Spearman’s rank
correlation coefficient. AMA and age were identified by
multiple-regression analysis as factors influencing tongue
thickness. The results of this study suggest that malnutri-
tion may induce sarcopenia not only in the skeletal muscles
but also in the tongue.

Keywords Tongue thickness - Nutritional status -
Dysphagia - Sarcopenia - Ultrasonography - Deglutition -
Deglutition disorders

The tongue plays an important role in feeding and swal-
lowing function. Feinberg et al. [1] reported that bolus
misdirection due to dysfunction and abnormality was more
frequent at the oral stage alone or at both the oral and
pharyngeal stages than at the pharyngeal stage alone.
Dysfunction and abnormality of the tongue might also be a
reason for dysphagia, since problems at the oral stage are
one of the reasons for dysphagia. Many elderly people
under long-term care suffer from malnutrition caused by
dysphagia and frequently develop sarcopenia because of
malnutrition [2]. Sarcopenia is defined as loss of muscular
mass, strength, and physical performance. Sarcopenia
caused by aging is also affected by the levels of anabolic
hormones, which may suppress appetite or lead to a
reduction of protein synthesis, resulting in worsening of the
condition [3, 4] and subsequent restriction of physical
activities in the elderly.

Elderly people frequently suffer from eating malfunc-
tion and malnutrition [5, 6]. Fewer occluding pairs of teeth
decrease chewing function and increase chewing difficulty
[7]. Therefore, chewing ability may contribute to the reg-
ulation of nutritional status in the elderly, as reported
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previously [8]. Subsequently, chewing ability is associated
with not only oral health status but also with the physical
constitution of the elderly [8]. Low tongue pressure reflects
dysphagic tongue movement and cough [9]. Moreover, a
decline of oral muscle strength as well as fewer occluding
teeth may cause malfunction of feeding; therefore, we
presume that malnutrition may worsen in dysphagic
patients. Our hypothesis is that sarcopenia may occur in the
tongue as well as in other tissues. In other words, we
speculated that muscle volume may relate to tongue sar-
copenia rather than to body size. If so, sarcopenia of the
lingual muscles would compromise oral function in the
elderly. Once atrophy of the tongue occurs, people may
start to develop malnutrition because of dysphagia. In most
cases, the meal texture of these people becomes softer,
requiring less power of tongue movement. Consequently,
tongue atrophy may be promoted. The objectives of this
study were to evaluate sarcopenia of the lingual muscles by
measuring the tongue thickness and to elucidate its rela-
tionship with nutritional status.

Subjects and Methods

We studied 104 elderly subjects (32 men and 72 women,
mean age = 80.3 &£ 7.9 years). All maintained occlusal
support with either natural dentition or dentures. Neither
paralysis nor atrophy of the tongue was observed. The
anthropometric data of triceps skinfold thickness (TSF),
midarm muscle area (AMA), body weight (BW), and height
(HT) were measured to evaluate nutritional status [8, 10].

Anthropometric measurements were conducted as fol-
lows: Mid-upper-arm circumference (MAC) was measured
on the left arm with a tape measure. TSF was measured
with Harpenden Skinfold Calipers over the triceps muscle
at the midway point between the acromion and the olec-
ranon process. AMA was calculated from MAC and TSF
values based on a previously reported formula [11]. The
mean of the twice-repeated measurements was taken as the
true value. Tongue thickness was measured using ultraso-
nography (Nemio 17, SSA-550A, Toshiba Medical
Systems, Tokyo, Japan). A fixation device to retain a 3.75-
MHz convex probe (contact face size = 12 x 70 mm) in
an appropriate position was employed to obtain accurate
images, as shown in Fig. 1. To assure stable image
acquisition, the probe was firmly fixed to the subject’s
lower jaw by wrapping a belt around the head. The subjects
were asked to remain seated in an upright position. They
were also instructed to swallow their saliva often and to set
the tongue at the resting position. Then, ultrasonic mea-
surements were carried out.

The measurement points were determined on the upper
and lower surfaces of the lingual muscles in the center of

Fig. 1 Position of ultrasonic probe in frontal view

the plane perpendicular to the Frankfurt horizontal plane in
a frontal section, as shown in Fig. 2 [12]. This perpendic-
ular plane went through the distal surfaces of the man-
dibular second premolars on both sides. The measurement
point on the coronal plane is shown in Fig. 3. The vertical
distance was measured from the surface of the mylohyoid
muscle to the tongue dorsum. Figure 4 shows an image of a
frontal section of the tongue on ultrasonography. Mea-
surements were performed twice in freeze-frame when the
tongue was restored to the resting position after swallowing
saliva, and the mean values were obtained. To determine
the reliability of the tongue thickness measurement, the
two-way mixed-effects model of the intraclass correlation
coefficient (ICC) (1,2) was used. The ICC values were
above 0.75, indicating good reliability; values of 0.9 and

Direction of Probe

Fig. 2 Position of ultrasonic probe in lateral view. The measurement
points were determined at the center of the plane perpendicular to the
Frankfurt horizontal plane in a frontal section. The perpendicular
plane passes through the distal surfaces of the mandibular second
premolars on both sides
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Fig. 3 Diagram of tongue.
Measured thickness is the
vertical distance from the
surface of mylohyoid muscle
to the tongue dorsum
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Fig. 4 Ultrasonographic image

above are reportedly even more reliable for ensuring the
validity and reproducibility of clinical measurements [13].
The ICC (1,2) value for the intrarater reliability of tongue
thickness measurement was 0.856 (95 % CI: 0.741-0.924).
The relationship between tongue thickness and nutri-
tional status was analyzed using Pearson’s correlation
coefficient and Spearman’s rank correlation coefficients
using the software SPSS v16 (SPSS, Inc., Chicago, IL).
This study was approved by the Ethics Committee of
The Nippon Dental University, School of Life Dentistry at
Tokyo, Dental Hospital. Before starting measurements, the
purpose and the protocol were explained to the subjects
and/or their guardians in order to obtain their consent.

Results
Baseline Characteristics of Subjects

Table 1 gives the baseline characteristics of our subjects.
TSF = 114 + 4.6 mm, AMA = 349 & 7.6 cm*, HT =

@ Springer

Table 1 Baseline characteristics of subjects (n = 104)

Mean SD
Age (years) 80.3 7.9
TSF 11.4 4.6
AMA 34.9 7.6
Height (cm) 151.2 8.8
Body weight (kg) 48.9 8.8
Tongue thickness (mm) 46.9 5.5

TSF triceps skinfold thickness, AMA arm muscle area

1512 & 88 cm, BW =489 + 8.8 kg,
thickness = 46.9 4+ 5.5 mm.

and tongue

Correlation Coefficients Between Tongue Thickness
and Other Variables

Table 2 gives the correlation coefficients between tongue
thickness and the other variables examined. Tongue
thickness correlated with age (r = — 0.393, P < 0.001),
TSF (r = 0.225, P < 0.05), AMA (r = 0.424, P < 0.001),
HT (r=0312, P<0.01), and BW (r=10434,
P < 0.001).

Table 2 Pearson’s rank correlation coefficient between tongue
thickness and other variables

Variables Coefficient P value
Age —0.393 0.000
TSF 0.225 0.022
AMA 0.424 0.000
Height 0.312 0.001
Body weight 0.434 0.000

TSF triceps skinfold thickness, AMA arm muscle area
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Table 3 Factors related to tongue thickness by stepwise multiple
regression analysis

Variables Beta t P value
AMA 0.231 3.412 0.001
Age —0.188 —2.868 0.005

AMA arm muscle area

Model 1: Multiple correlation coefficient (R) = 0.424; adjusted
coefficient of determination (R%) = 0.180

Model 2: Multiple correlation coefficient (R) = 0.492; adjusted
coefficient of determination (R%) = 0.227

Stepwise Multiple Regression Analysis

Table 3 shows the results of a stepwise multiple regression
analysis conducted to identify the factor most strongly
influencing tongue thickness. The multiple correlation
coefficient (R) was 0.492 and the adjusted coefficient of
determination (R?) was 0.227.

Discussion

Masticatory movement is governed by the coordinated
functions of oral organs: teeth, jaw, cheek, lips, and tongue.
Among them, the tongue plays an important role in mas-
tication and swallowing since it transports food to the
molars, initiates mastication, mixes foods with saliva, and
propels a food bolus into the pharynx. Furthermore, the
swallowing reflex occurs because the tongue and the soft
palate close at the region of the fauces. Many elderly
people under long-term care develop malnutrition because
of a decline in masticatory and swallowing functions as
described above. Improvement in swallowing is considered
the most effective way to treat dysphagia because oral
dysfunction is also strongly associated with dysphagia [1].
Therefore, evaluating tongue dysfunction or abnormality
may be an essential diagnostic procedure for dysphagia.
There are many methods for evaluating tongue function,
i.e., measuring the strength [14—17] and speed and location
of movement [18]. The strength of the tongue has been
evaluated by measuring the maximum tongue pressure
against the palate [14, 15]. There are some reports that
tongue function in the elderly declines with age [14, 15, 19,
20]. However, the effects of malnutrition on tongue volume
in the elderly are still unknown. In our study we used
ultrasonography to measure tongue thickness. Ultrasonog-
raphy is widely used for functional analysis of dysphagia
and is also reported to be very practical for anatomical
analysis [21]. Furthermore, ultrasonography has enormous
potential for visualizing the tongue in clinical research
because it is noninvasive and it is easy to perform repeated
examinations.

The age-associated loss of both muscle mass and
strength, termed sarcopenia, is highly relevant to nursing
home residents [22]. It was reported that tongue sarcopenia
was observed more frequently in aged rats than in control
rats [23, 24]. However, the relationship between tongue
sarcopenia and aging in humans is obscure. The absence of
occlusal support affects tongue movement and oral func-
tion [14, 25, 26]. In this study we employed subjects with
posterior occlusal dentition of their natural teeth or den-
tures to eliminate confounding variables.

It has been suggested that TSF and AMA correlate with
nutritional status [8, 10]. TSF represents fat volume and
AMA the muscle volume of the upper arm. Since there was
a significant association between tongue thickness and
nutritional status, tongue muscle volume may also be
related to nutritional status.

Furthermore, it was suggested that sarcopenia may
develop not only in skeletal muscles but also in the tongue.
Hence, dysphagia, tongue disuse syndrome, or malnutrition
may affect tongue thickness, with subsequent worsening of
malnutrition. Moreover, Saito et al. [27] reported that in
rats, the structures of tongue muscles (genioglossus and
geniohyoid) may be affected by fat deposition in myofi-
bers. Determination of the fat fraction may be required in
our future studies on tongue sarcopenia [28].

It was suspected that tongue thickness correlates with
mandibular length. In this regard, an animal study [29]
showed the relationship between tongue thickness and
mandibular length from infancy through -childhood,
whereas no such relationship was identified in a human
study [30]. However, in the present study we demonstrated
a significant relationship between tongue thickness and
AMA (an index indicating muscle mass) and age by
applying multiple regression analysis. Neither HT, a mar-
ker of bone in humans, nor BW (a similar marker) was
found to correlate with tongue thickness, suggesting that
general muscle volume and/or age alone may affect this
feature of the tongue.

Atrophy of the tongue may not be the only reason for
reduced tongue function and inability to maintain nutri-
tional status. However, Kikutani et al. [31] reported that
oral functional training to maintain and/or improve feeding
function is very efficient for improving the nutritional
condition. It was reported that muscle is replaced by fat or
fibrous tissues with aging [32], implying that tongue
exercise might restore muscle tissue. Robbins et al. [32]
and Yeates et al. [33] also reported that exercising the
tongue prevented general sarcopenia. Therefore, effective
measures or protocols to prevent malnutrition, which
involve tongue exercise or rehabilitation, may be necessary
to improve tongue disuse syndrome. For this purpose, our
method of monitoring tongue thickness by ultrasonography
may provide information for a tongue exercise protocol or
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treatment plan. We will study further the relationship
between tongue pressure and tongue thickness in a future
investigation.

Conclusion

The findings of this study suggest that tongue thickness is
related to nutritional status in the elderly.
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National survey of the prevalence of swallowing difficulty
and tube feeding use as well as implementation of
swallowing evaluation in long-term care settings in Japan
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Aim: The present study was carried out to clarify tube feeding utilization and the prevalence of swallowing difficulty
among residents in geriatric long-term settings, and to elucidate the implementation of swallowing assessment at four
different types of facilities in Japan.

Methods: We mailed a questionnaire to a total of 4334 facilities.

Results: We received responses from 1137 (26.2%) facilities, including 440 (29.0%) from 1517 nursing homes, 275
(29.2%) from 941 long-term care facilities, 205 (18.1%) from 1134 sanatorium medical facilities and 217 (29.2%)
from 742 rehabilitation hospitals. The number of tube-fed residents per 100 beds in each facility was 11.6 at the
nursing homes, 7.4 at the long-term care facilities, 36.3 at the sanatorium medical facilities and 7.9 at the rehabili-
tation facilities. The number of residents per 100 beds with swallowing difficulty was 23.7 in the nursing homes, 15.6
in the long-term care facilities, 19.2 in the sanatorium medical facilities and 15.4 in the rehabilitation hospitals. The
percentages of facilities that assessed swallowing difficulty were 31.8% of the nursing homes, 63.0% of the long-term
care facilities, 77.9% of the sanatorium medical facilities and 91.7% of the rehabilitation hospitals.

Conclusion: A large number of residents using a feeding tube and with difficult swallowing were observed in
geriatric long-term settings without adequate evaluation of swallowing function. Geriatr Gerontol Int 2014; 14:
577-581.

Keywords: long-term care facilities, swallowing difficulty, tube feeding.

Numerous studies have shown that poor nutritional
status as well as swallowing difficulty was strongly cor-
related with poor outcomes in the elderly, including
hospital administration and mortality.** Swallowing
difficulty might also lead geriatric residents/patients to

Introduction

It is generally believed that a large percentage of geriatric
residents have swallowing difficulties and/or nutritional
problems. According to a 1996-1999 study of over

90% of randomly selected geriatric facilities in Japan,
more than 40% of the residents were malnourished.!
However, approximately 30% of the malnourished resi-
dents were able to improve their nutrition within
3 years.'
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undernutrition/dehydration and aspiration pneumonia.
These comorbidities increase residents/patients risks
for hospital admission and feeding tube placement.
Tube feeding (including percutaneous endoscopic gas-
trostomy [PEG] tube feeding) has become the most
widely used method for long-term enteral feeding of
patients or residents with swallowing difficulty or inabil-
ity to take sufficient food by mouth. However, reviews
of the relevant literature have questioned the benefits
of tube-feeding individuals with special conditions,
such as advanced dementia.®® Feeding tubes have not
been found to improve survival, prevent aspiration
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pneumonia, heal decubitus ulcers, or contribute to
other important health outcomes.>®

Relative to the clinical significance of swallowing dif-
ficulty and tube feeding use for older adults requiring
care, reliable data to date has been lacking in Japan, a
country with a sizable and growing older population. In
addition, despite the impact of swallowing disorders in
old age, available information on the implementation
of swallowing evaluation has also been sparse. Under
the circumstances, we carried out a national survey to
investigate the prevalence of swallowing difficulty and
tube-feeding use as well as implementation of swallow-
ing evaluation in various long-term care settings.

Methods

Data collection

We randomly selected 4334 facilities according to facil-
ity size and region within Japan using randomized sam-
pling of three subpopulations. The selected facilities
included 1517 nursing homes, 941 long-term care
facilities, 1134 sanatorium medical facilities and 742
rehabilitation hospitals. We excluded facilities with
fewer than 30 residents. Full-time dietitians at the facili-
ties were asked to complete the questionnaire. If none
was present, a registered nurse or other medical staff
completed the questionnaires. Completed question-
naires were mailed back to us from 1 September to 30
October 2009. Written informed consent for participa-
tion was obtained from the participants, dietitians/
medical staff, or, for those with substantial cognitive
impairment, from a surrogate (usually the closest rela-
tive or legal guardian) according to procedures approved
by the institutional review board of Kanagawa Univer-
sity of Human Services.

Parameters

We collected data from the standardized questionnaires:
a brief description of the facility (census, mean number
of patients/residents, number of dietitians employed)
and the demographic characteristics of the patients/
residents currently admitted. Data were also obtained
from the staff regarding the number of patients/
residents who were using feeding tubes and who were
potentially transitioning from tube feeding to oral
intake, and patients/residents with swallowing prob-
lems. In addition, we also asked whether they were
carrying out the swallowing evaluation of the patients/
residents, and the assessment methods they used (water
swallowing test, conventional checking sheet, modified
water swallowing test, cervical auscultation, food test,
repetitive saliva swallowing test, videofluoroscopic
examination of swallowing, fiberoptic endoscopic
examination of swallowing, ice chip swallowing test,
ultrasonography, other physical diagnosis, others).

578 |

Terminology

The term “resident” used for the remainder of the
present article will signify both residents of and patients
at the geriatric-care facilities surveyed.

1 Tube-fed resident: A resident using a nasogastric
tube or PEG tube with or without oral intake.

2 Resident who was potentially transitioning from tube
feeding to oral intake: a resident using tube feeding
who is hemodynamically stable, alert, lucid, has a
positive swallowing reflex and does not choke when
swallowing saliva.

3 Resident with swallowing difficulty: a resident with
oral feeding who uses a thickened liquid diet, who
chokes with meal intake, and has a current or past
history of aspiration pneumonia and swallowing
problems.

Statistical analysis

To compare the groups’ facilities, we used the analysis
of variance (one way ANOVA) test and x’-test (residual
analysis) as appropriate. SPSS version 17.0 ] for Windows
(SPSS Japan 122, Tokyo, Japan) was used for the statis-
tical analysis.

Results

The mean proportions of tube-fed patients/residents
ranged from 7.4% to 36.3%, with the highest propor-
tion found in patients admitted to sanatorium types of
medical facilities. By contrast, only small numbers of
residents (0.5-2.6) who were potentially transitioning to
oral intake per 100 beds were observed in the various
facilities. When we calculated the mean numbers of
cases per 100 tube-fed patients/residents, 4.7-9.0 resi-
dents fulfilled these conditions, except for rehabilitation
hospitals in which 37.6 per 100 tube-fed patients were
potentially transitioning to oral intake. In addition, we
also observed the high prevalence of swallowing diffi-
culties with 15.4-23.7% among oral-fed residents
(Table 1).

The implementation rate of swallowing evaluation
varied from 31.8% in nursing homes to 91.7% in reha-
bilitation hospitals (Table 2). The various swallowing
evaluation tests were used in geriatric facilities. Most
of the nursing homes used clinical examinations, such
as water swallowing tests. Instrumental examinations,
more objective evaluation of swallowing, such as
videofluoroscopic examination of swallowing and
fiberoptic endoscopic evaluation of swallowing, were
mainly used at rehabilitation hospitals, and not used at
most of the nursing homes and long-term care facilities
(Table 2).

© 2013 Japan Geriatrics Society

- 591 -



- 665 -

A1am0g sowenan) uede( €107 ©

6LS

Table 1 Facility demographics and numbers of residents who are tube-fed, transitioning to oral intake, or swallowing difficulties

Nursing Long-term Sanatorium Rehabilitation p*
homes care facilities medical facilities hospitals
(n = 440) (n = 275) (n = 204) n=217)
n Mean (SD) =n Mean (SD) =»n Mean (SD) =n Mean (SD)
No. beds in the facility 439  70.9 (26.7) 274 91.6 (25.4) 198  81.6 (78.7) 210 63.8 (37.0) <0.001
Mean age (years) 423 85.9(1.9) 270  84.8 (2.0) 183  80.8 (3.8) 186 744 (4.8) <0.001
No. tube-fed patients per facility 440 7.8 (5.8) 275 6.7 (6.7) 204 32.1(36.1) 217 5.3 (6.3) <0.001
per 100 beds 440  11.6 (8.5) 275 7.4 (7.0 204 36.3(22.7) 217 7.9 (7.4) <0.001
No. patients who were potentially ~ per 100 beds 437 0.5(1.3) 275 0.6 (1.4) 200 1.5 (3.1) 213 2.6 (4.2) <0.001
transitioning to oral intake per 100 tube-fed 408 4.7 (13.8) 237 9.0 (17.8) 195 4.8 (9.5) 184  37.6 (56.3) <0.001
patients
No. residents with swallowing per facility 407 16.4 (13.2) 275 14.5 (14.1) 204 14.4 (24.1) 217 9.9 (12.7) <0.001
difficulties among orally-fed per 100 beds 406  23.7 (17.0) 274 15.6 (13.9) 203 19.2 (24.7) 213 154 (15.9) <0.001

residents

*P-values: one-way ANOVA.

Table 2 Implementation of assessment methods to address swallowing problems in elderly residents and patients

Nursing Long-term Sanatorium Rehabilitation
homes care facilities medical facilities hospitals
(n = 440) (n=275) (n=204) (n=217)
n (%)? 7t n (%)° 7t n (%)° 7t n (%)* 7t
Implementation of swallowing evaluation assessment method 127 (31.8)  -14.9%* 162 (63.0) 0.9 148 (77.9)  S5.6%*% 199 (91.7) 11.8%*
Swallowing problem assessment method
Water swallowing test 109 (24.8) -12.7%* 138(50.2) -1.6 109 (§3.4)  6.4%* 150 (69.1) 11.5%%
Conventional [check sheet] 102 (23.2)  -10.9%* 117 (42.5) 0.6 131 (64.2)  3.8%* 171 (78.8)  9.1#*
Modified water swallowing test 64 (14.5) -16.2%* 108 (39.3) -2.1% 119 (58.3)  6.6%% 184 (84.8)  15.4%%
Cervical auscultation 57 (13.0) -18.1%* 91 (33.1) -1.9 109 (53.4)  8.6%% 177 (81.6)  16.5%%
Food test 50 (11.4) —9.4%% 83 (30.2) =3.5%% 123 (60.3) S5.5%% 177 (81.6) 10.6%%
Repetitive saliva swallowing test 41 (9.3) -15.2%% 103 (37.5) -3.4** 135(66.2) 7.9%% 195(89.9) 15.1%*
Videofluoroscopic examination of swallowing 29 (6.6) —14.6%* 38 (13.8) —2.4*% 81(39.7) 5.8%% 170 (78.3) 15.6%*
Fiberoptic endoscopic examination of swallowing 22 (5.0 -12.9%* 17 (6.2) —6.1%% 27(13.2)  4.7%* 60 (27.6)  18.1%*
Ice chip swallow test 15 (3.4) -1.2 26 (9.5) -2.2% 56 (27.5)  2.7%% 83 (38.2) 1.4
Ultrasonography 8 (1.8) —5.4%%* 2 (0.7) =3.1%* 10 (4.9) 1.4 8 (3.7) 9.0%*
Other physical diagnosis 75 (17.0) —3.4%%* 60 (21.8) -0.2 44 (21.6) 2.1*% 49 (22.6) 2.9%%
Others 11 (2.5) —3.3%% 17 (6.2) 1.1 8 (3.9) 1.5 94.1) 2.3%

x2-test (a vs b vs ¢ vs d. *Standardized residual |} > 2.58, P < 0.01; |1} > 1.96, P < 0.05).

*P < 0.05, **P < 0.01 (residual analysis).
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Discussion

The present data were not influenced by the region
within Japan or the facility size. In the present study, we
observed that the number of tube-fed residents per 100
beds in each facility was 11.6 at the nursing homes, 7.4
at the long-term care facilities, 36.3 at the sanatorium
medical facilities and 7.9 at the rehabilitation facilities.
The total numbers of beds (including facilities with
fewer than 30 residents) for all of Japan were reported to
be 432 900 in nursing homes, 308 233 in long-term
care facilities, 332 986 in sanatorium medical facilities
and 63 373 in rehabilitation hospitals. Based on these
data, and the mean numbers of tube-fed residents per
100 beds from the present results, we estimated the
number of tube-fed residents in Japan to be 50 216 in
nursing homes, 22 809 in long-term care facilities,
120 874 in sanatorium medical facilities and 5006 in
rehabilitation hospitals.

The prevalence of tube feeding among nursing home
residents varies between countries and even among
regions in one country. It has been reported that the
prevalence of PEG tubes among nursing home residents
with advanced cognitive impairment in the USA varies
from 18% to 34% nationally,”™® with substantial
within-state variation from 7.5% to 40%." In Italy, an
average of 6.6% of nursing home residents were tube
fed.”? A nationwide survey in Germany showed that
6.6% of nursing home residents received tube feeding.™
A report from Taiwan showed that 29.2% of residents
in long-term care facilities were fed by tube.'* A large
2010 survey by the All Japan Hospital Association
revealed that the prevalence of PEG feeding was 8.8%,
7.2% and 29.6% in nursing homes (data from 387
nursing homes), long-term care facilities (251 facilities),
and sanatorium medical facilities (210 facilities), respec-
tively. These results are similar to the results of the
present study.

Only a limited number of studies of the prevalence
of swallowing difficulty in individuals living in geriatric
settings have been reported. In Taiwan, the prevalence
rate for impaired swallowing was estimated to be
31.9% for non-tube-fed residents in long-term care
facilities.” In nursing homes in Helsinki, Finland,
14.5% of the residents had swallowing difficulty.™
We observed that the prevalence of swallowing
difficulty among orally-fed participants at various
geriatric settings ranged from 15.4% to 23.7%. We
might have underestimated the number of residents
with difficulty swallowing. This could be due to the
low rate of swallow test implementation in the facili-
ties. The residents with swallowing difficulty seem to
have a high risk of not only life-threatening events,
such as aspiration pneumonia and suffocation, but
also feeding-tube placement without the appropriate
interventions.
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To our knowledge, no other studies so far with large
sample sizes have determined the number of older resi-
dents who are potentially transitioning from tube
feeding to oral intake together with the numbers of
orally-fed residents with difficulty swallowing in long-
term care settings. The present study identified fewer
residents who were potentially transitioning from tube
feeding to oral intake in nursing homes and long-term
care facilities where high levels of care are required,
because residents in those facilities are less likely to
meet the four criteria established by the study (hemo-
dynamically stable, arousal without stimulation, positive
swallowing reflex and does not choke when swallowing
saliva). Again, we might have underestimated the
number of these residents because of the low rate of
swallow test implementation in the facilities.

In fact, we found that just 31.8% of the nursing
homes that responded to the present survey carried out
swallow evaluations, although there were many resi-
dents with swallowing difficulty in the facilities. In addi-
tion, only a few nursing homes used videofluoroscopic
examination of swallowing or fiberoptic endoscopic
evaluation for the swallow test. It is possible that many
nursing homes do not have access to facilities that
provide such evaluations. The lack of the adequate
evaluations of swallowing abilities of the nursing home
residents could reduce the chances of transitioning
from tube feeding to oral intake and maintaining
oral intake, and facilitate tube insertion as means of
feeding.

The present study had potential limitations. First, the
recovery rate for the questionnaire was fairly low; and
second, there could be a participation bias for institu-
tions with a special interest in nutritional care. Third,
we surveyed the prevalence of total tube feeding, and did
not distinguish PEG tube feeding and other feeding
tube methods, such as a nasogastric feeding tube. The
strength of the present study was that our data were not
influenced by the region within Japan or the facility size,
as we randomly selected facilities according to facility
size and region within Japan.

In conclusion, we found that a relatively large number
of residents with feeding tube use and with difficult
swallowing among orally-fed residents were observed in
geriatric long-term settings. In addition, we also showed
that a limited swallowing evaluation of the residents,
especially among nursing homes, is common, suggest-
ing that many of the residents have life-threatening
events risks without appropriate evaluations of the swal-
lowing ability, and that there are residents who lose the
chance of transitioning from tube feeding to oral intake,
or who lead to feeding tube placement because of the
lack of adequate swallowing evaluations and interven-
tions. A swallowing evaluation system should be imple-
mented, and efforts should be made to improve patient
swallowing capabilities so that adequate nutrition —

© 2013 Japan Geriatrics Society
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and thus improved health — are maintained in elderly
patients at long-term care facilities.
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