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Abstract

Older hospitalized patients undergoing hemodialysis are increasingly experiencing malnutri-

tion caused by dysphagia. However, only a few studies have focused on this problem. We

used the Kuchikara Taberu Balance Chart (KTBC) to evaluate the patients’ feeding status

and examined its association with their nutritional status and prognosis. This study included

elderly patients undergoing hemodialysis who were hospitalized at Nagasaki Renal Center

for > 3 days between June 2021 and February 2022. In total, 82 inpatients were included

[mean age, 73.4 ± 10.0 years; men, 57.3%; median dialysis vintage, 79.0 months (interquar-

tile range, 37.3–164.8)]. We classified patients with lower than the median KTBC score (57

points) as being at risk for dysphagia; 37 patients (45.1%) were at risk for dysphagia. Spear-

man’s rank correlation coefficient (ρ) elucidated that the KTBC total score was significantly

associated with each nutritional indicator [serum albumin level (ρ = 0.505, p < 0.001); geriat-

ric nutritional risk index (ρ = 0.600, p < 0.001); and nutritional risk index (ρ = -0.566, p <
0.001)]. The KTBC score was also closely associated with the body mass index (ρ = 0.228,

p = 0.04). Patients with a lower KTBC score showed poor prognosis (log-rank test: p =

0.001), and age- and sex-adjusted Cox proportional analysis showed that the KTBC score

was associated with life prognosis (hazard ratio, 0.90; 95% confidential interval, 0.86–0.94;

p < 0.001). Therefore, we concluded that the patients at risk of dysphagia, identified using

the KTBC score, were malnourished and had a poor prognosis. Hence, the evaluation of

dysphagia using the KTBC is encouraged to prevent malnutrition in vulnerable older patients

undergoing hemodialysis.

Introduction

Nutritional problems have been highlighted in older patients undergoing hemodialysis in

Japan [1]. Among diseases and health complications in older adults, stroke and dementia

can evoke high rates of dysphagia [2], which is known to be associated with malnutrition

[3]. These complications and mental problems (i.e., dementia) of older patients undergoing

hemodialysis [4–7] can also have a negative impact on activities of daily living, feeding
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status, and nutritional status, thus, resulting in poor prognosis [8, 9]. However, the dyspha-

gia status has not been commonly evaluated at dialysis facilities compared to nursing

homes. It would be important to conduct feeding status evaluation to prevent malnutrition

at dialysis facilities.

The Kuchikara Taberu Balance Chart (KTBC) is a questionnaire-based evaluation tool for

feeding status, including dysphagia, developed in Japan in 2015 [10]. The KTBC has been pre-

viously shown to be reliable and valid for the evaluation of swallowing [11]. It consists of 13

factors related to physical, nutritional, and medical conditions [12], and parameters that can

be evaluated objectively based on medical records, such as fever, times of suction, use of artifi-

cial teeth, need for assistance during meals, and food modification, were used for evaluation

[10]. Thus, the KTBC is non-invasive [11] and easy to use for medical staffs. However, there

are no previous studies evaluating the feeding status of older patients undergoing hemodialysis

with KTBC.

We hypothesized that dysphagia is associated with poor prognosis via malnutrition in older

patients undergoing hemodialysis. This study aimed i) to examine the feeding status, including

dysphagia, using the KTBC, and elucidate the factors related to dysphagia; and ii) to reveal the

association between the feeding and nutritional status and life prognosis.

Materials and methods

Study design

This is a retrospective study from the time of KTBC evaluation to the end of February 2022.

We examined the association between feeding status evaluated by KTBC, nutritional status,

and life prognosis. This study was approved by the Institutional Review Board (22001) of

Nagasaki Renal Center (Nagasaki, Japan) and was conducted following the 1964 Declaration

of Helsinki and its subsequent amendments. Although the patients in this study were informed

of their participation, the ethics committee waived the requirement for consent based on the

retrospective nature of the analysis and the anonymization of the patients’ data.

Participants

This study included patients undergoing hemodialysis who were admitted to the Nagasaki

Renal Center (Nagasaki, Japan) during the observation period. Patients with dialysis

duration� 3 months were included. Patients who were hospitalized for chemotherapy, those

who left our facility before the evaluation of dysphagia, those hospitalized for < 3 days, those

on enteral nutrition, and those who were transferred to another hospital within 1 month were

excluded. The KTBC was evaluated at least 3 days after admission to hospital. For patients

with multiple hospitalizations during the observation period, the evaluation conducted at the

first admission was used in this study.

Data collection

Patient characteristics, including age, sex, duration of dialysis, and health complications, such

as diabetes mellitus, ischemic heart disease, and arteriosclerosis obliterans, were obtained from

description of pre-existing diseases in medical records. Dementia was determined by assessing

Mini-Mental State Examination [13] or according to a previous diagnosis. Nutritional indica-

tors, namely the serum albumin level, GNRI, and NRI were obtained from routine blood

examinations conducted every month. To examine the association with the KTBC score and

nutritional indicators briefly, we focused on the nutritional indicators of the closest month at

the time of KTBC evaluation. Blood tests were routinely conducted at the beginning of dialysis
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treatment (not fasting). Serum albumin was analyzed using the bromocresol green method.

According to the protein energy wasting (PEW) criteria, reported by the International Society

of Renal Nutrition and Metabolism, serum albumin levels < 3.8 g/dL indicate the risk of mal-

nutrition [14]. The GNRI was calculated based on patient serum albumin levels and body

weight using a modified formula proposed by Yamada, et al. (2008): GNRI = [14.89 × albumin

(g/dL)] + [41.7 × (body weight/ideal body weight); for Body Mass Index (BMI) > 22 kg/m2,

body weight/ideal body weight = 1] [15]. A GNRI < 91.2 was defined as risk of malnutrition

[15]. The NRI was evaluated based on age, serum albumin level, BMI, total cholesterol, and

serum creatinine levels, as described in a previous study [16]. An NRI� 11 was defined as

high risk of malnutrition [16]. The KTBC was used to evaluate the dysphagia of inpatients,

with each factor rated from 1 (worst) to 5 (best) points [11]. The evaluation criteria for each

factor were defined by the developer of the KTBC [10]. Dysphagia was evaluated by a trained

registered dietitian who was blinded to blood examination data. Patients were divided into

two groups based on their median KTBC total score. In addition to the KTBC total score, we

focused on six major factors in the KTBC score (“overall condition,” “cognitive function while

eating,” “severity of pharyngeal dysphagia,” “position and endurance while eating,” “food

modification,” and “nutrition”).

Statistical analysis

Categorical values are shown as numbers (in %), and continuous variables are shown as

mean ± standard deviation or median values with interquartile ranges. The Wilcoxon Sum

Rank test was used to compare the two groups. Spearman’s rank correlation coefficient (ρ) was

used to examine the association between the KTBC score and nutritional parameters such as

serum albumin level, GNRI, NRI, and monthly BMI decrease. A logistic regression analysis

was conducted to elucidate the association between a lower KTBC total score (less than

median) and patient background factors, such as age, sex, dialysis vintage, and health compli-

cations. A multivariable logistic regression analysis was conducted using the parameters with

p< 0.05 in the univariable logistic regression analysis. Kaplan–Meier curves were used to

show the survival rate for the two groups, and the log-rank test was used to compare the

groups. Cox proportional analysis was used to evaluate the risk of mortality, including the

KTBC total score, age, sex, dialysis vintage, and health complications. Age- and sex-adjusted

Cox proportional hazards analyses were also performed. Statistical significance was set at

p< 0.05. All statistical analyses were performed using JMP 15 software (SAS Institute Inc.,

Cary, NC, USA).

Results

Patient background

During the observation period, 150 patients undergoing hemodialysis were admitted to Naga-

saki Renal Center. After excluding 68 patients, 82 inpatients (age 73.4 ± 10.0 years; male,

57.3%) were analyzed. The patient information flow chart is presented in Fig 1. Major reasons

for hospitalization were difficulty in moving and staying at home (n = 36), continued pneumo-

nia (n = 6), fever (n = 5), and enteritis (n = 5). The median KTBC total score was 57 (interquar-

tile range: 50–61) points; 37 patients had a lower score than the median KTBC total score. The

demographic features of the patients divided by a KTBC score of 57 points are shown in

Table 1. There were significant differences in stroke history, dementia, BMI, serum albumin

level, GNRI, and NRI between the two groups.
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Feeding status evaluated using the KTBC and its association with

nutritional status or life prognosis

The histogram of the KTBC total score is shown in Fig 2. Approximately one-third of our par-

ticipants had a total score > 60 points.

The KTBC total score was significantly correlated with serum albumin level (ρ = 0.505,

p< 0.001), GNRI (ρ = 0.600, p< 0.001), and NRI (ρ = -0.566, p< 0.001; Fig 3a–3c). Of the 82

Fig 1. Patients’ flow chart.

https://doi.org/10.1371/journal.pone.0279199.g001

Table 1. Summary of patient background.

Total (n = 82) KTBC total score (< 57) (n = 37) KTBC total score (� 57) (n = 45) p

Age (years) 73.4 ± 10.0 74.5 ± 12.3 72.5 ± 7.8 0.44

Sex, n (%)

Male 47 (57.3%) 22 (59.5%) 25 (55.6%) 0.72

Female 35 (42.7%) 15 (40.5%) 20 (44.4%)

Dialysis vintage (months) 79.0 (37.3–164.8) 57.0 (38.0–120.0) 95.0 (34.5–193.5) 0.13

Diabetes mellitus history 38 (46.3%) 20 (54.1%) 18 (40.0%) 0.20

Ischemic heart disease history 34 (41.5%) 15 (40.5%) 19 (42.2%) 0.88

Stroke history 18 (22.0%) 12 (32.4%) 6 (13.3%) 0.04

Arteriosclerosis obliterans 17 (20.7%) 7 (18.9%) 10 (22.2%) 0.71

Dementia 22 (26.8%) 15 (40.5%) 7 (15.6%) 0.01

Serum albumin level (g/dL) 3.1 (2.7–3.3) 2.8 (2.6–3.2) 3.2 (3.0–3.6) < 0.001

Geriatric nutritional risk index 82.4 ± 9.35 77.45 ± 9.73 86.50 ± 6.74 < 0.001

Nutritional risk index 9.0 (5.8–11.0) 11.0 (9.0–12.0) 8.0 (4.5–9.0) < 0.001

Body mass index 20.2 (17.8–21.8) 18.3 (16.5–20.8) 21.3 (19.1–22.0) 0.001

Kuchikara Taberu Balance Chart total score 57.0 (50.0–61.0) 49.0 (41.5–53.0) 60.0 (58.0–62.0) < 0.001

Wilcoxon sum test, paired-t-test and chi-square test were used for analysis.

https://doi.org/10.1371/journal.pone.0279199.t001
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patients, 76 (92.7%) were suspected of having malnutrition according to their serum albumin

levels (Fig 3a), 67 (81.7%) were defined as being at risk of malnutrition per the GNRI (Fig 3b),

and 32 (39.0%) were defined as being at risk of malnutrition per the NRI (Fig 3c). Additionally,

the KTBC total score was significantly associated with monthly decrease in BMI (ρ = 0.228,

p = 0.04; Fig 4).

Univariable logistic regression analysis for a lower KTBC score was conducted based on

patient characteristics. BMI, stroke history, and dementia were significantly associated with

KTBC (p< 0.05). Next, we conducted a multivariable logistic regression analysis including

these parameters; lower KTBC scores were associated with BMI only (odds ratio, 0.79; 95%

confident interval 0.66–0.93, p = 0.004; Table 2).

The median observation period was 118 days (interquartile range, 71–217 days). Of

82 patients, 25 died during the observation period. In our participants, cardiovascular

disease was the most common cause of death (32.0%), followed by infectious complication

(12.0%) and ileus (8.0%). Other major causes of death include cancer, multiple organ

failure, and aspiration pneumonia, each accounting for 4.0% of cases of death. A log-

rank analysis showed that patients with lower KTBC scores had poorer prognosis

than those with higher scores (p = 0.001; Fig 5). Univariable Cox proportional analysis indi-

cated that age, BMI, dementia, and KTBC score were associated with patient prognosis.

Further, age- and sex-adjusted Cox proportional analysis showed that the BMI (hazard

ratio, 0.86; 95% confidence interval, 0.75–0.99; p = 0.04) and the KTBC total score (hazard

ratio, 0.90; 95% confidence interval, 0.86–0.94; p < 0.001) were associated with life progno-

sis (Table 3).

Fig 2. Histogram of the KTBC total score.

https://doi.org/10.1371/journal.pone.0279199.g002
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Fig 3. Association between the KTBC total score and nutritional status; a. serum albumin level, b. GNRI, and c.

NRI.

https://doi.org/10.1371/journal.pone.0279199.g003
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Association between major factors of the KTBC and dementia or

nutritional indicators

Dementia was significantly associated with feeding problems, such as cognition (p = 0.01),

swallowing (p< 0.001), and posture maintenance during meals (p = 0.01; S1 Table). Among

the major factors of the KTBC, food modification was strongly associated with all nutritional

indicators (p< 0.001 for serum albumin level, GNRI, and NRI). Serum albumin level was

more highly associated with over-all condition (p = 0.001) than with nutrition (p = 0.07; S2

Table).

Fig 4. Association between the KTBC total score and percentage BMI decrease.

https://doi.org/10.1371/journal.pone.0279199.g004

Table 2. Logistic regression models for lower Kuchikara Taberu Balance Chart (< 57 points).

Univariable Multivariable

OR 95%CI p OR 95%CI p

Lower Upper Lower Upper

Age per 1 year old 1.02 0.98 1.07 0.37

Male vs. Female 1.17 0.49 2.86 0.72

Dialysis vintage per 1 month 0.96 0.92 1.01 0.10

Body Mass Index per 1 kg/m2 0.77 0.64 0.90 0.001 0.79 0.66 0.93 0.004

Diabetes mellitus history 1.76 0.74 4.31 0.20

Ischemic heart disease history 0.93 0.38 2.26 0.88

Stroke history 3.12 1.07 9.97 0.04 2.69 0.83 9.41 0.10

Arteriosclerosis obliterans 0.82 0.27 2.39 0.71

Dementia 3.70 1.35 11.02 0.011 2.86 0.95 9.17 0.06

OR, odds ratio; CI, confidence interval.

https://doi.org/10.1371/journal.pone.0279199.t002
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Discussion

To our knowledge, this is the first study that evaluated the feeding status, including dysphagia,

of older patients undergoing hemodialysis using the KTBC. The KTBC has several advantages

as it is non-invasive, easy to evaluate, and has an accuracy equivalent to videoendoscopic

examination of swallowing function. High sensitivity of KTBC with respiratory conditions and

postural endurance have been reported in a previous study [17]. As our older patients had

many difficulties related to maintenance of posture due to several health complications, the

KTBC was considered a suitable tool to verify the effect on posture maintenance on feeding

Fig 5. Kaplan–Meier analysis of participants.

https://doi.org/10.1371/journal.pone.0279199.g005

Table 3. Cox regression analysis for all-cause mortality.

Univariable Age sex ajusted

HR 95%CI p HR 95%CI p

Lower Upper Lower Upper

Age per 1 year old 1.05 1.01 1.10 0.01 1.05 1.01 1.10 0.01

Male v.s. Female 1.41 0.62 3.20 0.41 1.42 0.63 3.22 0.40

Dialysis vintage per 1 month 1.01 0.97 1.04 0.69 1.04 1.00 1.09 0.07

Body Mass Index per 1 kg/m2 0.85 0.75 0.97 0.01 0.86 0.75 0.99 0.04

Diabetes mellitus history 0.78 0.35 1.72 0.54 0.95 0.41 2.16 0.90

Ischemic heart disease history 0.88 0.40 1.97 0.73 0.91 0.41 2.04 0.82

Stroke history 0.69 0.26 1.85 0.46 0.83 0.30 2.26 0.71

Arteriosclerosis obliterans 0.88 0.35 2.21 0.78 1.06 0.39 2.89 0.91

Dementia 2.46 1.12 5.40 0.03 2.03 0.83 4.97 0.12

Kuchikara Taberu Balance Chart total score 0.90 0.86 0.93 < 0.001 0.90 0.86 0.94 < 0.001

HR, hazard ratio; CI, confidence interval.

https://doi.org/10.1371/journal.pone.0279199.t003
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status. Although we focused on elderly patients in this study, 11 patients (13%) were under 60

years old because all patients hospitalized during the observation period were included. As the

mean age of our participants was over 70 years old, we assume that the result of this study

reflected the actual feeding status of elderly patients undergoing hemodialysis.

Approximately one-third of our participants had a score > 60 points (90% of the KTBC

total scores), indicating that the feeding status of our participants was generally good. How-

ever, this study revealed that patients with lower KTBC scores, who were at risk of dysphagia,

were undernourished, and had a poor prognosis; these findings were consistent with the find-

ings of previous studies [18, 19].

Our study elucidated the significant association between the KTBC scores and BMI. This

association can be explained by two possible mechanisms. One aspect is low BMI as a cause of

poor feeding status; BMI is related with swallowing function that is associated with muscle

mass. Previous studies have suggested that patients undergoing hemodialysis tend to lose their

muscle mass, which leads to weakened swallowing function [20–22]. A decrease in muscle

mass results in weakness [23] and loss of mobility [24]; these changes can negatively correlate

with the effective flow of swallowed materials [2]. Therefore, a lower BMI can lead to poor

feeding status. Another aspect is low BMI as a result of poor feeding status; patients with feed-

ing difficulties consume limited food and liquid [2] leading to energy and protein shortages

that further lead to malnutrition and a lower BMI. Considering these two aspects, patients

with a lower BMI and risk of dysphagia consume less food, resulting in further weight loss.

Thus, dysphagia is a gateway to a vicious circle of malnutrition leading to poor prognosis. Our

participants were older; approximately one third of the patients were aged> 80 years. The

elderly population is easy to be in “frail” situation, which is known as a state of vulnerability to

poor homeostasis resolution after a stressor event [25]. Hospitalization may be a stressor to

our older participants, and the patients were more likely to be in a vicious cycle of malnutrition

related to dysphagia.

For patients undergoing hemodialysis, a lower BMI is known to be a greater mortality risk

factor [26], and unlike in the general population, a higher BMI is associated with survival

advantage; this is known as “reverse epidemiology” [27]. Although the cause of this reverse epi-

demiology has not been fully elucidated, one of the reasons could be that patients with a lower

BMI are more susceptible to inflammation leading to a type of malnutrition, called PEW [26].

PEW evokes disordered catabolism, thus, leading to muscle loss [28]. Malnutrition and muscle

loss affect cardiovascular disease negatively, which is a major cause of mortality in patients

undergoing hemodialysis [29]. Additionally, as the immune system is susceptible to malnutri-

tion, PEW can affect infectious complications negatively, which is also a major cause of mor-

tality [30]. Our older “frail” hospitalized patients with low BMI were easy to be in PEW

situation, and muscle loss leading to dysphagia was likely to occur. Moreover, dysphagia can

cause further weight loss. In our participants, cardiovascular disease was the most common

cause of death, followed by infectious diseases. Aspiration pneumonia was also one of the

causes of death. This may suggest that a low BMI related to dysphasia was associated with

death and life prognosis. In our participants, the median BMI was 20.2 kg/m2; in few individu-

als with obesity, however, a higher BMI with better feeding status was associated with higher

survival rates. Although previous studies on reverse epidemiology have not discussed the

nutritional status of the elderly, dysphagia in older patients undergoing hemodialysis might be

considered one of the appearances of reverse epidemiology. Therefore, the evaluation of dys-

phagia is crucial to maintain good life prognosis.

Patients with dementia tended to have a poor feeding status related to poor cognition, swal-

lowing, and posture maintenance conditions. Loss of appetite, mastication disorder, and dys-

phagia caused by dementia delay oral transit time [31] and evoke difficulties in self-feeding
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[2]. Our participants were old, 26.8% of them had dementia, and many of them were classified

as having poor feeding status. According to the description of medical records, most of the

patients with dementia need assistance to eat. As stated in literature, difficulties in oral intake

and self-feeding may occurred in patients with dementia, and these could be difficulty in eat-

ing independently. With the aging process in patients undergoing hemodialysis, effective mea-

sures against dysphagia caused by dementia should be implemented at dialysis facilities.

In addition to BMI, nutritional indicators, such as serum albumin levels, GNRI, and NR,

were significantly correlated with the KTBC total score. Examining the association between

KTBC major factors and nutritional indicators, the characteristics of each indicator are

explained as follows. A previous study suggested that the serum albumin level reflected malnu-

trition and protein loss caused by catabolism and inflammation [32]. In this study, the serum

albumin levels were more strongly associated with over-all condition than with nutrition.

Hence, it could be possible to use the serum albumin level as not only a nutritional indicator

but also an indicator of pathophysiological status. In this study, the GNRI and the NRI

reflected the feeding status almost equally.

This study revealed that patients at risk of dysphagia were undernourished and had a poor

prognosis. Based on the evaluation of KTBC, the following measures may be important. First,

the management of posture during meals for patients with dementia. Our patients with

dementia had difficulty maintaining the posture, leading to a poor feeding status. Previous

studies have suggested that chin tuck or head tilt posture maintenance changes the speed and

flow direction of food and improves the safety of swallowing [33, 34]. This could be one of the

approaches to prevent aspiration. Second, the improvement of paste meals for patients at risk

of dysphagia. This study revealed that “food modification” was strongly associated with malnu-

trition. In KTBC, patients who eat paste meals are rated one (worst); that means patients who

eat paste meals tend to have malnutrition. Paste meals contain a relatively large amount of

water to enable stirring and swallowing; consequently, substantial amounts of ingredients

decreased, leading to reduced energy and protein intake. A previous study suggested that add-

ing oil to food could be an alternative nutritional method for patients with dysphagia [35], as

lipids are high in calories, and suitable for adjusting the rheological properties of foods [35].

Further studies are needed to verify the effect of adding oil to food. Third, the examination of

appropriate nutritional supplements for patients at risk of dysphagia. This study revealed that

maintaining optimal BMI is an advantage for survival, however our participants without

enteral nutrition showed a -0.48% (-1.44–0%) decrease in BMI during the observation period.

Although we excluded patients on enteral nutrition from the analysis, they tended to have a

lower rate of BMI decrease despite the lower KTBC total score [BMI decrease, -0.09% (-0.79–

0.41%); KTBC total score, 27 (22–40) points]. This means that enteral nutrition is an alterna-

tive method that can supply adequate energy and protein for patients at risk of dysphagia.

Fourth, the improvement of the swallowing function. Several studies have reported that swal-

lowing function was improved by interventions, such as oral care, for issues revealed by KTBC

evaluation [12, 36–38]. Recent evidence suggests that swallowing rehabilitation and early pre-

ventive efforts are essential for preventing dysphagia. Intervention studies have examined

improvements in life prognosis by nutritional intervention and swallowing rehabilitation [39,

40]. As this is a retrospective study based on clinical practice, it was difficult to standardize the

timing of KTBC evaluation. It would be desirable to establish a protocol for early evaluation

and intervention during hospitalization to prevent malnutrition.

However, this study has several limitations. As our participants were limited to older

patients undergoing hemodialysis, the results may have been influenced by the participants’

characteristics. Additionally, the association between the feeding and nutritional status was

examined in a cross-sectional manner. To apply the results of this study to the general elderly
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population, evaluation of dysphagia using the KTBC in a larger sample at diverse facilities is

needed. We used the BMI as a nutritional indicator related to dysphagia; however, we did not

consider body fluid removal during the dialysis session. Therefore, the results did not reflect

the body composition or edema status of patients. Additionally, as dysphagia is related to mus-

cle capability, indicators reflecting muscle function should also have been considered.

Conclusions

Patients at risk of dysphagia, as measured by the KTBC, have a poor prognosis. As the KTBC is

associated with nutritional indicators, malnutrition has a negative impact on patient prognosis.

As older patients undergoing hemodialysis are more vulnerable to dysphagia, the evaluation of

dysphagia using the KTBC could be one of clinical assessment tools to prevent malnutrition.
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7. Ćwiek A, Czok M, Kurczab B, Kramarczyk K, Drzyzga K, Kucia K. Association between depression and

hemodialysis in patients with chronic kidney disease. Psychiatr Danub. 2017; 29: 499–503. PMID:

28953816

8. Endo M, Nakamura Y, Murakami T, Tsukahara H, Watanabe Y, Matuoka Y, et al. Rehabilitation

improves prognosis and activities of daily living in hemodialysis patients with low activities of daily living.

Phys Ther Res. 2017; 20: 9–15. https://doi.org/10.1298/ptr.E9898 PMID: 28781932

9. Sahathevan S, Khor BH, Ng HM, Gafor AHA, Mat Daud ZA, Mafra D, et al. Understanding development

of malnutrition in hemodialysis patients: A narrative review. Nutrients. 2020; 12: 3147. https://doi.org/

10.3390/nu12103147 PMID: 33076282

10. Koyama T. The comprehensive skill to support pleasure of oral intake of food: Application of KT balance

chart and help. Igaku Shoin (in Japanese); 2015.

11. Maeda K, Shamoto H, Wakabayashi H, Enomoto J, Takeichi M, Koyama T. Reliability and validity of a

simplified comprehensive assessment tool for feeding support: Kuchi-kara taberu index. J Am Geriatr

Soc. 2016; 64: e248–e252. https://doi.org/10.1111/jgs.14508 PMID: 27996109

12. Shamoto H, Koyama T, Momosaki R, Maeda K, Wakabayashi H. The effects of promoting oral intake

using the Kuchi-kara Taberu index, a comprehensive feeding assistant tool, in older pneumonia

patients: A cluster randomized controlled trial. BMC Geriatr. 2020; 20: 36. https://doi.org/10.1186/

s12877-020-1447-x PMID: 32005104

13. Folstein MF, Folstein SE, McHugh PR. Mini-Mental State: A practical method for grading the cognitive

state of patients for the clinician. J Psychiatr Res. 1975; 12: 189–198.

14. Fouque D, Kalantar-Zadeh K, Kopple J, Cano N, Chauveau P, Cuppari L, et al. A proposed nomencla-

ture and diagnostic criteria for protein-energy wasting in acute and chronic kidney disease. Kidney Int.

2008; 73: 391–398. https://doi.org/10.1038/sj.ki.5002585 PMID: 18094682

15. Yamada K, Furuya R, Takita T, Maruyama Y, Yamaguchi Y, Ohkawa S, et al. Simplified nutritional

screening tools for patients on maintenance hemodialysis. Am J Clin Nutr. 2008; 87: 106–113. https://

doi.org/10.1093/ajcn/87.1.106 PMID: 18175743

16. Kanda E, Kato A, Masakane I, Kanno Y. A new nutritional risk index for predicting mortality in hemodial-

ysis patients: Nationwide cohort study. PLOS ONE. 2019; 14: e0214524. https://doi.org/10.1371/

journal.pone.0214524 PMID: 30921398

17. Tonosaki K, Yonenaga K, Ono S, Itai S, Oyama S, Mizuno T, et al. Swallowing evaluation by the Kuchi-

kara Taberu Balance Chart and videoendscopic examination reveals that respiratory conditions, chew-

ing, and position are strongly related to dysphagia. Odontology. 2021; 109: 448–452. https://doi.org/10.

1007/s10266-020-00561-5 PMID: 33108554

18. Cabre M, Serra-Prat M, Palomera E, Almirall J, Pallares R, Clavé P. Prevalence and prognostic implica-
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