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Abstract

:

Sarcopenia is associated with poor prognosis and decreased quality of life in patients with chronic liver disease (CLD). The present study aimed to clarify the dissemination of interventions such as evaluations, prevention efforts, and treatments for sarcopenia among patients in hepatology outpatient departments and wards in Japan, as well as examine the factors related to such dissemination. A cross-sectional study was performed involving nurses from hospitals accredited by the Japan Society of Hepatology. Participants completed a questionnaire regarding evaluations and interventions for sarcopenia in their department. Nurses from 72 outpatient departments and 162 wards provided responses to the questionnaire. Overall, 37.9% of outpatient departments and 37.6% of wards performed evaluations or interventions for sarcopenia. Outpatient departments and wards that evaluated sarcopenia or intervened held more workshops or training regarding sarcopenia than departments and wards that did not (outpatient departments: 52.0% vs. 12.2%, wards: 32.1% vs. 12.9%). Holding workshops or training regarding sarcopenia (outpatient departments; OR = 7.51, 95% confidence interval (CI): 2.12–26.6, wards; OR = 2.61, 95% CI: 1.11–6.15) was significantly associated with dissemination practices. These findings suggest that expanding knowledge of sarcopenia and developing practical skills among general nurses may aid in preventing sarcopenia among patients with CLD.
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1. Introduction


Sarcopenia is a muscle disease characterized by loss of muscle strength and mass accompanied by a decline in physical function [1,2]. Several studies have reported that sarcopenia is an important factor influencing clinical outcomes in patients with various diseases [3]. In general, the prevalence of sarcopenia in Japanese older adults is 11.6% in men and 16.7% in women [4]. In contrast, the prevalence of sarcopenia in patients with liver cirrhosis (LC) or hepatocellular carcinoma (HCC) is higher than that in healthy older adults [5]. A 2017 survey estimated that approximately 75% of patients with chronic liver disease (CLD) were over 65 years of age [6]. Hence, many patients with CLD in Japan have a high risk of sarcopenia. Moreover, sarcopenia is associated with increased complications after hepatectomy and liver transplantation and with poor prognosis in patients with LC [7,8]. Thus, early detection, prevention, and treatment of sarcopenia are important issues in the clinical practice of hepatology.



In Japan, the criteria described by the European Working Group on Sarcopenia in Older People 2 (EWGSOP2) [2], the Asian Working Group for Sarcopenia (AWGS) [3], and the Japan Society of Hepatology (JSH) [5] are commonly used to diagnose sarcopenia in patients with CLD. According to these criteria, hand grip strength (HGS) is recommended for routine evaluation of sarcopenia in clinical practice and community healthcare because of its ease of use [2]. Similarly, body impedance analysis (BIA) is a simple and non-invasive method for estimating muscle mass. The SARC-F is a recently developed questionnaire that makes it possible to identify sarcopenia without special equipment in outpatient departments, at the patient’s bedside, and in the community [9]. These developments have increased the opportunities for nurses to intervene in cases of sarcopenia.



Nurses who provide care that focuses on the patients’ daily lives can play a valuable role in interventions for sarcopenia [10]. Nurses can contribute to the prevention of sarcopenia by managing the nutritional status and dietary and exercise habits of patients. A recent study on the treatment of patients with CLD accompanied by sarcopenia has demonstrated that nutritional prescription and exercise can be used to effectively manage sarcopenia and liver disease [11]. Other studies have reported that increasing the number of daily steps and administering branched-chain amino acids improves HGS and leg strength [12], and that exercise during hospitalization prevents loss of skeletal muscle mass [13].



A previous study demonstrated that hospitalization causes sarcopenia in approximately 15% of patients, even if sarcopenia is not reported before admission [14]. Acute disease and trauma, as well as inappropriate management of nutritional care by medical staff and patient inactivity, are among the causes of iatrogenic sarcopenia during hospitalization. The behavior of medical professionals may trigger iatrogenic sarcopenia in healthcare facilities [15,16]. Therefore, nurses should collaborate with other healthcare professionals to evaluate sarcopenia, manage nutrition, and reduce inactivity among patients.



Several studies have examined the knowledge or awareness of sarcopenia among nurses [17,18]. A survey of nurses belonging to the Japanese Association of Rehabilitation Nutrition reported that less than half of them evaluated muscle strength (49.1%), muscle mass (45.3%), and physical function (47.2%) in their patients [17]. In addition, half of the nurses who were surveyed in Australia and New Zealand did not think that diagnosing sarcopenia was part of their role [18]. Thus, half of nurses may be uninterested or take no action about sarcopenia. The differences in knowledge and awareness among healthcare professionals represent barriers to the diagnosis and treatment of sarcopenia.



Despite evidence that it leads to poor prognosis, knowledge of sarcopenia appears to be uncommon among nurses. A previous study revealed that patients with LC with sarcopenia exhibit a mortality rate 3.23 times higher than that of their counterparts without sarcopenia [8]. Thus, nurses nationwide should intervene to improve health and quality of life among patients with sarcopenia. However, few studies have evaluated the dissemination of interventions in hepatology outpatient departments and wards.



Therefore, the purpose of this study was to clarify the dissemination of interventions such as evaluations, prevention efforts, and treatments for sarcopenia in hepatology departments and wards, as well as examine the factors related to such dissemination. Our findings indicated that holding workshops or training regarding sarcopenia was significantly associated with dissemination practices, suggesting that expanding knowledge of sarcopenia and developing practical skills among general nurses can aid in preventing sarcopenia among patients with CLD.




2. Materials and Methods


2.1. Study Design


This cross-sectional study included nurses who belonged to hospitals accredited by the JSH. As of 2019, there were 474 accredited hospitals in Japan. The conditions for accredited hospitals that were included were as follows: (1) there were 10 or more beds for hepatology, (2) at least three board-certified hepatologists of the JSH were enrolled, and at least one of them was a fellow. Specifically, accredited hospitals routinely provide care to patients with CLD. This study focused on hepatology departments in the hospital. The questionnaire regarding interventions in the department was sent to the hepatology outpatient department and hepatology ward at each hospital, and one representative nurse who manages the department completed the questionnaire. The survey was administered between 1 October 2020, and 31 December 2020.




2.2. Data Collection


The questions were as follows: location (prefecture), hospital type, number of beds, internal medicine or surgery, enrollment of certified nurses (CN), enrollment of certified nurse specialists (CNS), enrollment of a hepatitis medical care coordinator, utilization of workshops or training regarding sarcopenia, presence of an organized nutrition support team, use of criteria for diagnosing sarcopenia, evaluation items related to sarcopenia, intervention for sarcopenia, open-ended questions regarding interventions for sarcopenia, enrollment of a ward-specific physiotherapist, and enrollment of a ward-specific dietician. Previous studies and experts have hypothesized that these items contribute to the implementation of evaluations and interventions for sarcopenia [10,11,17].




2.3. Ethical Considerations


Written informed consent was obtained from all participants. Personal information and personal opinions were not collected. Therefore, it was not possible to identify an individual after the participants returned the questionnaire. This study was approved by the ethics committee of Sapporo University of Health Sciences (approval number: 020002-4).




2.4. Statistics Analyses


Data for the outpatient departments and wards were analyzed separately. The departments that evaluated sarcopenia or sarcopenia interventions were defined as the practice group (PG), and those that did not were defined as the non-practice group (NPG). Nominal and categorical variables were expressed as numbers (%) and compared using the Fisher’s exact test. First, we clarified the characteristics of the PG and NPG. Second, logistic regression analysis was used to analyze the factors associated with sarcopenia interventions. We identified factors associated with the PG using logistic regression analysis, which was performed using a set of covariates that were likely to be related to implementation in the outpatient department. These covariates included hospital size (≥400 beds), enrollment of a CN or CNS, and utilization of workshops or training regarding sarcopenia. In the ward, the covariates included hospital size (≥400 beds), enrollment of a CN or CNS, utilization of workshops or training regarding sarcopenia, enrollment of a ward-specific physiotherapist, and enrollment of a ward-specific dietician. Finally, for subgroup analysis, we examined the characteristics of departments that evaluated sarcopenia or intervened in patients with sarcopenia. All analyses were performed using EZR version 1.54 (Jichi Medical University, Japan) [19]. Statistical significance was set at p < 0.05.





3. Results


Overall, nurses from 72 (15.2%) outpatient departments and 162 (34.2%) wards answered the questionnaire. The questionnaires with missing values were eliminated (6 outpatient departments and 13 wards). Accordingly, the data obtained from 66 outpatient departments (valid response rate, 91.7%) and 149 wards (valid response rate, 92.0%) were analyzed (Table 1).



Furthermore, 37.9% (n = 25) of outpatient departments and 37.6% (n = 56) of wards performed evaluations or interventions for sarcopenia. Among outpatient departments, the PG was characterized by greater utilization of workshops or trainings regarding sarcopenia than the NPG (52.0% vs. 12.2%). Although use of sarcopenia diagnostic criteria was significantly higher in the PG than in the NPG, only 24% of the PG used the criteria. Among hepatology wards, the PG also held more workshops or training regarding sarcopenia than the NPG (32.1% vs. 12.9%), and 64.3% of wards in the PG used the diagnostic criteria for sarcopenia. Although not significant, enrollment of a ward-specific physiotherapist was lower in the PG than in the NPG (48.2% vs. 64.5%, p = 0.06) (Table 2). Logistic regression analysis indicated that holding workshops or training regarding sarcopenia (outpatient department; OR = 7.51, 95% CI: 2.12–26.60, ward; OR = 2.61, 95% CI: 1.11–6.15) was significantly associated with the dissemination of sarcopenia interventions (Table 3).



For the subgroup analysis, we compared findings for the groups that did (EG) and did not (NEG) perform evaluations for sarcopenia (Table 4). The EG accounted for 27.3% of outpatient departments (n = 18). Additionally, the use of diagnostic criteria was significantly higher in the EG than in the NEG (33.3% vs. 2.1%). In contrast, for wards, utilization of workshops or trainings regarding sarcopenia (32.6% vs. 15.1%), use of diagnostic criteria, and prevention or treatment of sarcopenia were more frequent in the EG than in the NEG.



The rate of enrollment of ward-specific physiotherapists was lower in the EG than in the NEG (41.9% vs. 65.1%). The evaluation items for sarcopenia are described in Figure 1. HGS was the most common measure used in both outpatient departments and wards and by nurses.



Lastly, we compared findings between two groups categorized based on the utilization of sarcopenia interventions (including prevention) (IG, intervention group) or lack thereof (NIG, non-intervention group) (Table 5). Among outpatient departments, utilization of workshops or training regarding sarcopenia was higher in the IG than in the NIG (84.6% vs. 13.2%). Among wards, utilization of workshops or training regarding sarcopenia (41.4% vs. 15.0%) and the use of diagnostic criteria (44.8% vs. 7.5%) were more common in the IG group than in the NIG group. Details related to prevention or treatment that were obtained from open-ended questions are included in Table 6. Most of the interventions involved nutritional and exercise therapy. These interventions were administered through education, guidance, or direct treatment.




4. Discussion


The current study investigated the dissemination of interventions for sarcopenia in patients with CLD in Japan. To the best of our knowledge, this is the first study to perform such an evaluation. Our findings indicated that approximately 40% of hepatology outpatient departments and wards performed evaluations or interventions for sarcopenia. In addition, holding workshops or training regarding sarcopenia was a significant factor influencing the introduction of sarcopenia evaluations and interventions, suggesting that lack of knowledge regarding sarcopenia contributes to decreased utilization of prevention, evaluation, and intervention strategies. Thirty years have passed since sarcopenia was described by Rosenberg [20]. In 2016, sarcopenia was registered in the ICD-10 by the World Health Organization [21]. In Japan, clinical guidelines for sarcopenia were published in 2017 [22,23,24,25]. According to the study by Nakahara et al. [17], there are differences in the practice of sarcopenia assessment among healthcare professionals, and sarcopenia has only recently been defined as a disease and a treatment target. The knowledge and skills that are required to manage sarcopenia are expanding. The association between holding workshops or training regarding sarcopenia and the practice of evaluating and intervening in patients with sarcopenia is consistent with the current clinical situation.



Approximately 30% of outpatient departments and wards evaluated sarcopenia. HGS measurements were the most common assessments in both departments and wards. Nurses were also involved in HGS measurements. HGS is the most significant parameter for diagnosing sarcopenia according to the general criteria [2,3,5]. Moreover, studies have indicated that HGS can be an independent predictor of composite hepatic events, such as hepatic decompensation, ascites, and hepatic encephalopathy [26]. Therefore, our results that HGS is more common than other assessments are reasonable. Previous studies have revealed that low HGS is related to complications after surgery and the length of hospital stay in older adults [27,28], and that low HGS on admission is a predictor of low physical function at discharge [29]. Moreover, men with HGS >31 kg and women with HGS >18 kg upon admission were more likely to be able to return home from the hospital [30]. Ibrahim et al. reported that implementing HGS as a routine measurement upon admission was more feasible [31]. Because of its simplicity and low cost, it can be easily understood and implemented by many staff members. For nurses, it is easy to obtain HGS measurements when collecting other routine anthropometric data such as height and weight. Measuring HGS may provide an early opportunity to identify patients with CLD likely to exhibit poor prognoses, which may aid in selecting appropriate strategies for improving prognosis.



About 40% of outpatient departments and wards intervened to prevent or reverse sarcopenia. Exercise and nutritional management were central to these interventions. Previous studies have demonstrated that the administration of leucine prevents sarcopenia in patients with LC [32]. For patients with LC, a combination of aerobic and resistance exercise has been recommended after managing the frequency, intensity, type, and duration of exercise [11]. Healthcare professionals may be able to prevent inpatient sarcopenia through direct treatment. However, outpatients must be provided with knowledge regarding sarcopenia and skills that can motivate them to improve their dietary and exercise habits. Based on responses to the open-ended questions regarding sarcopenia interventions, a combination of patient education and direct treatment is often implemented. Since the current guidelines [24,25] identify treatment strategies for sarcopenia, implementation is expected in many facilities.



Recently, “sarcopenia” has been incorporated into the curriculum of nursing education by the Ministry of Education, Culture, Sports, Science and Technology [33]. Understanding the concepts of frailty, sarcopenia, and locomotive syndrome and practicing preventive nursing is among the key learning goals of nursing education. This concept involves learning nursing practices for health promotion and disease prevention. For nurses, knowledge and practical skills are required to address issues affecting the aging population in Japan. However, awareness of sarcopenia among nurses may be limited to primary health care. EWGSOP2 has identified the subcategories of sarcopenia as acute and chronic. Sarcopenia lasting <6 months is considered an acute condition, while sarcopenia lasting ≥6 months is considered a chronic condition [2]. This means that sarcopenia must be evaluated and addressed at every stage. Sarcopenia can be managed by a variety of healthcare professionals. Especially, rehabilitation nutrition maximizes performance through the effective collaboration of healthcare professionals [16]. However, in our study, enrollment of a ward-specific physiotherapist tended to be a negative factor in practice (Table 2). Because this study was based on nurses’ responses to a questionnaire, evaluations and interventions performed by nurses and physiotherapists may have differed. Nurses can contribute to the medical team’s handling of sarcopenia by establishing knowledge and practical skills using nursing education programs.



Strengths and Limitations


Our study clarified the evaluations and interventions for sarcopenia implemented among patients in hepatology outpatient departments and wards. Moreover, our findings highlight the importance of expanding knowledge and skills related to sarcopenia among both patients and medical professionals. The results suggest that evaluations and interventions for sarcopenia can be expanded at a low cost regardless of hospital size or human resources. However, our study also has several limitations. First, the participants were representative of nurses in the department. Although the nurse who manages the department (e.g., the head nurse) was asked to complete the questionnaire, it is possible that the perceptions of healthcare professionals may have been ignored and that the participants may have reported incorrect information about the facility. Second, this study may have been influenced by selection bias. In other words, the participants who belonged to facilities that did not perform sarcopenia evaluations or interventions may have avoided answering the questionnaire. Thus, it is possible that rates of sarcopenia evaluation and intervention were lower than those indicated by our results. Third, outpatient departments and wards in this study may have included patients with non-liver diseases. Although the questionnaire was sent to departments dealing with liver diseases, we did not require them to be exclusive or specific to such diseases. Therefore, medical care for other diseases may have influenced the results of this study. Fourth, we did not consider the enrollment of pharmacists. A previous study revealed that polypharmacy was a risk factor for sarcopenia [34]. Finally, this study did not collect data on the proportion of patients aged over 65 years in the facilities. Basically, sarcopenia is an age-related disease. Thus, sarcopenia is likely a familiar issue for healthcare professionals who often meet elderly patients.





5. Conclusions


Despite the limitations of this study, our findings provide insight into the dissemination of sarcopenia evaluations and interventions in patients with CLD. Factors related to the utilization of such practices included holding workshops or training regarding sarcopenia in the hospital. Therefore, expanding knowledge of sarcopenia and developing practical skills among general nurses may aid in preventing sarcopenia among patients with CLD.







Author Contributions


Conceptualization: K.O. and M.K.; methodology: K.O., M.I. and I.S.; investigation: K.O. and M.I.; formal analysis; K.O.; data curation; K.O. and M.I.; writing original draft: K.O.; critical review: M.I., M.K. and I.S. All authors have read and agreed to the published version of the manuscript.




Funding


This work was supported by a research grant from Sapporo University of Health Sciences [grant number 20-004]; and the Japan Society for the Promotion of Science [grant number 19K24265].




Institutional Review Board Statement


This study was approved by the ethics committee of Sapporo University of Health Sciences (approval number: 020002-4).




Informed Consent Statement


Informed consent was obtained from all participants involved in the study.




Data Availability Statement


The data presented in this study are available on request from the corresponding author.




Acknowledgments


We thank Chizuru Kubo for providing crucial advice on education of dietician.




Conflicts of Interest


The authors declare no conflict of interest. The funders had no role in the design of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or in the decision to publish the results.




References


	



Cruz-Jentoft, A.J.; Baeyens, J.P.; Bauer, J.M.; Boirie, Y.; Cederholm, T.; Landi, F.; Martin, F.C.; Michel, J.P.; Rolland, Y.; Schneider, S.M.; et al. Sarcopenia: European Consensus on Definition and Diagnosis: Report of the European Working Group on Sarcopenia in Older People. Age Ageing 2010, 39, 412–423. [Google Scholar] [CrossRef] [PubMed]

	



Cruz-Jentoft, A.J.; Bahat, G.; Bauer, J.; Boirie, Y.; Bruyère, O.; Cederholm, T.; Cooper, C.; Landi, F.; Rolland, Y.; Sayer, A.A.; et al. Sarcopenia: Revised European consensus on definition and diagnosis. Age Ageing 2019, 48, 16–31. [Google Scholar] [CrossRef]

	



Chen, L.K.; Woo, J.; Assantachai, P.; Auyeung, T.-W.; Chou, M.Y.; Iijima, K.; Jang, H.C.; Kang, L.; Kim, M.; Kim, S.; et al. Asian Working Group for Sarcopenia: 2019 consensus update on sarcopenia diagnosis and treatment. J. Am. Med. Dir. Assoc. 2020, 21, 300–307.e2. [Google Scholar] [CrossRef] [PubMed]

	



Kitamura, A.; Seino, S.; Abe, T.; Nofuji, Y.; Yokoyama, Y.; Amano, H.; Nishi, M.; Taniguchi, Y.; Narita, M.; Fujiwara, Y.; et al. Sarcopenia: Prevalence, associated factors, and the risk of mortality and disability in Japanese older adults. J. Cachexia Sarcopenia Muscle 2020, 81, 30–38. [Google Scholar] [CrossRef]

	



Nishikawa, H.; Shiraki, M.; Hiramatsu, A.; Moriya, K.; Hino, K.; Nishiguchi, S. Japan Society of Hepatology Guidelines for Sarcopenia in Liver Disease (1st Edition): Recommendation from the Working Group for Creation of Sarcopenia Assessment Criteria. Hepatol. Res. 2016, 46, 951–963. [Google Scholar] [CrossRef]

	



Patient Survey. Ministry of Health, Labor and Welfare Japan, 2017. Available online: https://www.mhlw.go.jp/toukei/saikin/hw/kanja/17/index.html (accessed on 5 July 2021).

	



Kaido, T.; Ogawa, K.; Fujimoto, Y.; Ogura, Y.; Hata, K.; Ito, T.; Tomiyama, K.; Yagi, S.; Mori, A.; Uemoto, S. Impact of sarcopenia on survival in patients undergoing living donor liver transplantation. Am. J. Transplant. 2013, 13, 1549–1556. [Google Scholar] [CrossRef]

	



Kim, G.; Kang, S.H.; Kim, M.Y.; Baik, S.K. Prognostic value of sarcopenia in patients with liver cirrhosis: A systematic review and meta-analysis. PLoS ONE 2017, 12, e0186990. [Google Scholar] [CrossRef]

	



Malmstrom, T.K.; Miller, D.K.; Simonsick, E.M.; Ferrucci, L.; Morley, J.E. SARC-F: A symptom score to predict persons with sarcopenia at risk for poor functional outcomes. J. Cachexia Sarcopenia Muscle 2016, 7, 28–36. [Google Scholar] [CrossRef]

	



Brown, W.J.; McCarthy, M.S. Sarcopenia: What every NP needs to know. J. Nurse Pract. 2015, 11, 753–762. [Google Scholar] [CrossRef]

	



Tandon, P.; Ismond, K.P.; Riess, K.; Duarte-rojo, A.; Al-judaibi, B.; Dunn, M.A.; Holman, J.; Howes, N.; Joseph, M.; Haykowsky, F.; et al. Exercise in cirrhosis: Translating evidence and experience to practice. J. Hepatol. 2018, 69, 1–14. [Google Scholar] [CrossRef]

	



Hiraoka, A.; Michitaka, K.; Kiguchi, D.; Izumoto, H.; Ueki, H.; Kaneto, M.; Kitahata, S.; Aibiki, T.; Okudaira, T.; Tomida, H.; et al. Efficacy of branched-chain amino acid supplementation and walking exercise for preventing sarcopenia in patients with liver cirrhosis. Eur. J. Gastroenterol. Hepatol. 2017, 29, 1416–1423. [Google Scholar] [CrossRef] [PubMed]

	



Koya, S.; Kawaguchi, T.; Hashida, R.; Goto, E.; Matsuse, H.; Saito, H.; Hirota, K.; Taira, R.; Matsushita, Y.; Imanaga, M.; et al. Effects of in-hospital exercise on liver function, physical ability, and muscle mass during treatment of hepatoma in patients with chronic liver disease. Hepatol. Res. 2017, 43, E22–E34. [Google Scholar] [CrossRef]

	



Martone, A.M.; Bianchi, L.; Abete, P.; Bellelli, G.; Bo, M.; Cherubini, A.; Corica, F.; Di Bari, M.; Maggio, M.; Manca, G.M.; et al. The incidence of sarcopenia among hospitalized older patients: Results from the Glisten Study. J. Cachexia Sarcopenia Muscle 2017, 8, 907–914. [Google Scholar] [CrossRef] [PubMed]

	



Nagano, A.; Nishioka, S.; Wakabayashi, H. Rehabilitation nutrition for iatrogenic sarcopenia and sarcopenic dysphagia. J. Nutr. Health Aging 2019, 23, 256–265. [Google Scholar] [CrossRef]

	



Wakabayashi, H. Rehabilitation nutrition in general and family medicine. J. Gen. Fam. Med. 2017, 18, 153–154. [Google Scholar] [CrossRef]

	



Nakahara, S.; Wakabayashi, H.; Maeda, K.; Nishioka, S.; Kokura, Y. Sarcopenia and cachexia evaluation in different healthcare settings: A questionnaire survey of health professionals. Asia Pac. J. Clin. Nutr. 2018, 27, 167–175. [Google Scholar] [CrossRef]

	



Yeung, S.S.Y.; Reijnierse, E.M.; Trappenburg, M.C.; Meskers, C.G.M.; Maier, A.B. Current knowledge and practice of Australian and New Zealand health-care professionals in sarcopenia diagnosis and treatment: Time to move forward! Australas. J. Ageing 2020, 39, e185–e193. [Google Scholar] [CrossRef]

	



Kanda, Y. Investigation of the freely available easy-to-use software ‘EZR’ for medical statistics. Bone Marrow Transplant. 2013, 48, 452–458. [Google Scholar] [CrossRef]

	



Rosenberg, I.H.H. Summary comments. Am. J. Clin. Nutr. 1989, 50, 1231–1233. [Google Scholar] [CrossRef]

	



Anker, S.D.; Morley, J.E.; von Haehling, S. Welcome to the ICD-10 code for sarcopenia. J. Cachexia Sarcopenia Muscle 2016, 7, 512–514. [Google Scholar] [CrossRef] [PubMed]

	



Akishita, M.; Kozaki, K.; Iijima, K.; Tanaka, T.; Shibasaki, K.; Ogawa, S.; Arai, H. Chapter 1 Definitions and diagnosis of sarcopenia. Geriatr. Gerontol. Int. 2018, 18, 7–12. [Google Scholar] [CrossRef]

	



Shimokata, H.; Shimada, H.; Satake, S.; Endo, N.; Shibasaki, K.; Ogawa, S.; Arai, H. Chapter 2 Epidemiology of sarcopenia. Geriatr. Gerontol. Int. 2018, 18, 13–22. [Google Scholar] [CrossRef]

	



Kuzuya, M.; Sugimoto, K.; Suzuki, T.; Watanabe, Y.; Kamibayashi, K.; Kurihara, T.; Fujimoto, M.; Arai, H. Chapter 3 Prevention of sarcopenia. Geriatr. Gerontol. Int. 2018, 18, 23–27. [Google Scholar] [CrossRef] [PubMed]

	



Arai, H.; Wakabayashi, H.; Yoshimura, Y.; Yamada, M.; Kim, H.; Harada, A. Chapter 4 Treatment of sarcopenia. Geriatr. Gerontol. Int. 2018, 18, 28–44. [Google Scholar] [CrossRef]

	



Yoh, K.; Nishikawa, H.; Enomoto, H.; Iwata, Y.; Ikeda, N.; Aizawa, N.; Nishimura, T.; Iijima, H.; Nishiguchi, S. Grip strength: A useful marker for composite hepatic events in patients with chronic liver diseases. Diagnostics 2020, 10, 238. [Google Scholar] [CrossRef] [PubMed]

	



Bohannon, R.W. Hand-grip dynamometry predicts future outcomes in aging adults. J. Geriatr. Phys. Ther. 2008, 31, 3–10. [Google Scholar] [CrossRef] [PubMed]

	



García-Peña, C.; García-Fabela, L.C.; Gutiérrez-Robledo, L.M.; García-González, J.J.; Arango-Lopera, V.E.; Pérez-Zepeda, M.U. Handgrip strength predicts functional decline at discharge in hospitalized male elderly: A hospital cohort study. PLoS ONE 2013, 8, e69849. [Google Scholar] [CrossRef]

	



Olguín, T.; Bunout, D.; de la Maza, M.P.; Barrera, G.; Hirsch, S. Admission handgrip strength predicts functional decline in hospitalized patients. Clin. Nutr. ESPEN 2017, 17, 28–32. [Google Scholar] [CrossRef] [PubMed]

	



Kerr, A.; Syddall, H.E.; Cooper, C.; Turner, G.F.; Briggs, R.S.; Sayer, A.A. Does admission grip strength predict length of stay in hospitalised older patients? Age Ageing 2006, 35, 82–84. [Google Scholar] [CrossRef] [PubMed]

	



Ibrahim, K.; May, C.R.; Patel, H.P.; Baxter, M.; Sayer, A.A.; Roberts, H.C. Implementation of grip strength measurement in medicine for older people wards as part of routine admission assessment: Identifying facilitators and barriers using a theory-led intervention. BMC Geriatr. 2018, 18, 79. [Google Scholar] [CrossRef] [PubMed]

	



Martínez-Arnau, F.M.; Fonfría-Vivas, R.; Cauli, O. Beneficial effects of leucine supplementation on criteria for sarcopenia: A systematic review. Nutrients 2019, 11, 2504. [Google Scholar] [CrossRef] [PubMed]

	



The Model Core Curriculum of Nursing Education. Available online: https://www.mext.go.jp/b_menu/shingi/chousa/koutou/078/gaiyou/1397885.htm (accessed on 1 June 2021).

	



Su, Y.; Hirayama, K.; Han, T.; Izutsu, M.; Yuki, M. Sarcopenia prevalence and risk factors among Japanese community dwelling older adults living in a snow-covered city according to EWGSOP2. J. Clin. Med. 2019, 8, 291. [Google Scholar] [CrossRef] [PubMed]








[image: Healthcare 09 01021 g001 550] 





Figure 1. Items related to the evaluation of sarcopenia in outpatient departments (multiple choice questions). (a) Outpatient departments. (b) Wards. CC, calf circumference; HGS, hand grip strength; CST, chair stand test; GS, gait speed; TUG, timed up-and-go test; SPPB, Short Physical Performance Battery; 400 mWT, 400-m walk test; BIA, bioelectrical impedance analysis; Others. 
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Table 1. Question items and sample characteristics.
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	Items
	Outpatient Department (n = 66)

Number, (%)
	Ward (n = 149)

Number, (%)





	Location
	
	



	Hokkaido
	4 (6.1)
	7 (4.7)



	Tohoku
	2 (3.0)
	10 (6.7)



	Kanto
	12 (18.2)
	31 (20.8)



	Chubu
	20 (30.3)
	24 (16.1)



	Kiniki
	15 (22.7)
	43 (28.9)



	Chugoku
	5 (7.6)
	10 (6.7)



	Shikoku
	1 (1.5)
	3 (2.0)



	Kyushu-Okinawa
	7 (10.6)
	21 (14.1)



	Hospital type
	
	



	National
	7 (10.6)
	14 (9.5)



	Public medical
	28 (42.4)
	63 (42.9)



	Social insurance
	4 (6.1)
	3 (2.0)



	Healthcare corporation
	12 (18.2)
	34 (23.1)



	Private clinic and others
	15 (22.7)
	33 (22.4)



	No response
	
	2



	Number of Beds
	
	



	Beds < 400
	26 (39.4)
	42 (28.2)



	Beds ≥ 400
	40 (60.6)
	107 (71.8)



	Internal medicine or Surgery
	
	



	Internal medicine
	44 (66.7)
	100 (67.1)



	Surgery
	5 (7.6)
	16 (10.7)



	Mixed
	17 (25.8)
	33 (22.1)



	Enrollment of CN or CNS
	
	



	Yes
	45 (68.2)
	61 (40.9)



	No
	21 (31.8)
	88 (59.1)



	Enrollment of the hepatitis medical care coordinator
	
	



	Yes
	30 (45.5)
	44 (29.5)



	No
	36 (54.5)
	105 (70.5)



	Holding workshops or training about sarcopenia.
	
	



	Yes
	18 (27.3)
	30 (20.1)



	No
	48 (72.7)
	119 (79.9)



	Nutrition support team
	
	



	Yes
	64 (97.0)
	149 (100.0)



	No
	2 (3.0)
	0



	Use of sarcopenia diagnostic criteria
	
	



	Yes
	7 (10.6)
	22(14.8)



	No
	59 (89.4)
	127 (85.2)



	Evaluation items related sarcopenia [in all staff]
	
	



	Yes
	18 (27.3)
	43 (28.9)



	None
	48 (72.7)
	106 (71.1)



	Evaluation items related sarcopenia [in nurse]
	
	



	Yes
	13 (19.7)
	12 (8.1)



	None
	53 (80.3)
	137 (91.9)



	Intervention for sarcopenia
	
	



	Yes
	13 (19.4)
	29 (19.5)



	No
	53 (80.3)
	120 (80.5)



	Enrollment of the ward-specific physiotherapist
	
	



	Yes
	
	87 (58.4)



	No
	
	62 (41.6)



	Enrollment of the ward-specific dietitian
	
	



	Yes
	
	115 (77.2)



	No
	
	34 (22.8)







CN, certified nurse; CNS, certified nurse specialist. Location was expressed by grouping prefectures into regions.
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Table 2. Comparison between practice group and non-practice group in outpatient department and ward.






Table 2. Comparison between practice group and non-practice group in outpatient department and ward.





	

	
Outpatient Department

	
Ward




	
PG (n = 25)

	
NPG (n = 41)

	
p-Value

	
PG (n = 56)

	
NPG (n = 93)

	
p-Value






	
Location

	

	

	

	

	

	




	
 Hokkaido

	
2 (8.0)

	
2 (4.9)

	
0.16

	
1 (1.8)

	
6 (6.5)

	
0.64




	
 Tohoku

	
1 (4.0)

	
1 (2.4)

	

	
5 (8.9)

	
5 (5.4)

	




	
 Kanto

	
4 (16.0)

	
8 (19.5)

	

	
9 (16.1)

	
22 (23.7)

	




	
 Chubu

	
5 (20.0)

	
15 (36.6)

	

	
10 (17.9)

	
14 (15.1)

	




	
 Kinki

	
9 (36.0)

	
6 (14.6)

	

	
16 (28.6)

	
27 (29.0)

	




	
 Chugoku

	
0

	
5 (12.2)

	

	
5 (8.9)

	
5 (5.4)

	




	
 Shikoku

	
0

	
1 (2.4)

	

	
2 (3.6)

	
1 (1.1)

	




	
 Kyushu-Okinawa

	
4 (16.0)

	
3 (7.3)

	

	
8 (14.3)

	
13 (14.0)

	




	
Hospital type

	

	

	

	

	

	




	
 National hospital

	
2 (8.0)

	
5 (12.2)

	
0.92

	
5 (9.1)

	
9 (9.8)

	
0.3




	
 Public medical hospital

	
12 (48.0)

	
16 (39.0)

	

	
24 (43.6)

	
39 (42.4)

	




	
 Social insurance hospital

	
1 (4.0)

	
3 (7.3)

	

	
3 (5.5)

	
0 (0.0)

	




	
 Healthcare corporation

	
5 (20.0)

	
7 (17.1)

	

	
11 (20.0)

	
23 (25.0)

	




	
 Private clinic and others

	
5 (20.0)

	
10 (24.4)

	

	
12 (21.8)

	
21 (22.8)

	




	
 No response

	

	

	

	
1

	
1

	




	
Number of Beds

	

	

	

	

	

	




	
 Beds < 400

	
8 (32.0)

	
18 (43.9)

	
0.44

	
12 (21.4)

	
30 (32.3)

	
0.19




	
 Beds ≥ 400

	
17 (68.0)

	
23 (56.1)

	

	
44 (78.6)

	
63 (67.7)

	




	
Internal medicine or Surgery

	

	

	

	

	

	




	
 Internal medicine

	
18 (72.0)

	
26 (63.4)

	
0.78

	
35 (62.5)

	
65 (69.9)

	
0.68




	
 Surgery

	
1 (4.0)

	
4 (9.8)

	

	
7 (12.5)

	
9 (9.7)

	




	
 Mixed

	
6 (24.0)

	
11 (26.8)

	

	
14 (25.0)

	
19 (20.4)

	




	
Enrollment of CN or CNS

	

	

	

	

	

	




	
 Yes

	
20 (80.0)

	
25 (61.0)

	
0.17

	
28 (50.0)

	
33 (35.5)

	
0.09




	
 No

	
5 (20.0)

	
16 (39.0)

	

	
28 (50.0

	
60 (64.5)

	




	
Enrollment of the hepatitis medical care coordinator

	

	

	

	

	

	




	
 Yes

	
11 (44.0)

	
19 (46.3)

	
>0.99

	
19 (33.9)

	
25 (26.9)

	
0.46




	
 No

	
14 (56.0)

	
22 (53.7)

	

	
37 (66.1)

	
68 (73.1)

	




	
Workshops or trainings about sarcopenia

	

	

	

	

	

	




	
 Yes

	
13 (52.0)

	
5 (12.2)

	
<0.01

	
18 (32.1)

	
12 (12.9)

	
< 0.01




	
 No

	
12 (48.0)

	
36 (87.8)

	

	
38 (67.9)

	
81 (87.1)

	




	
Nutrition support team

	

	

	

	

	

	




	
 Yes

	
24

	
40

	
>0.99

	
56

	
93

	




	
 No

	
1

	
1

	

	
0

	
0

	




	
Use of sarcopenia diagnostic criteria

	

	

	

	

	

	




	
 Yes

	
6 (24.0)

	
0

	
0.01

	
36 (64.3)

	
1 (1.1)

	
< 0.01




	
 No

	
19 (76.0)

	
41 (100.0)

	

	
20 (35.7)

	
92 (98.9)

	




	
Enrollment of the ward-specific physiotherapist

	

	

	

	

	

	




	
 Yes

	

	

	

	
27 (48.2)

	
60 (64.5)

	
0.06




	
 No

	

	

	

	
29 (51.8)

	
33 (35.5)

	




	
Enrollment of the ward-specific dietitian

	

	

	

	

	

	




	
 Yes

	

	

	

	
44 (76.3)

	
71 (76.3)

	
0.84




	
 No

	

	

	

	
12 (21.4)

	
22 (23.7)

	








Results are presented as number (%). Location was expressed by grouping prefectures into regions. PG, practice group; NPG, non-practice group; CN, certified nurse; CNS, certified nurse specialist.
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Table 3. Multivariate logistic regression analysis for implementation.






Table 3. Multivariate logistic regression analysis for implementation.











	Outpatient Department
	OR
	95% CI
	p-Value





	 Hospital size (400 ≤ beds = 1, beds < 400 = 0)
	0.97
	0.15–0.66
	0.96



	 Enrollment of CN or CNS (yes = 1, no = 0)
	2.32
	0.64–8.51
	0.20



	 Workshops or trainings about sarcopenia (yes = 1, no = 0)
	7.51
	2.12–26.60
	<0.01



	Ward
	
	
	



	 Hospital size (400 ≤ beds = 1, beds < 400 = 0)
	1.65
	0.73–3.69
	0.23



	 Enrollment of CN or CNS (yes = 1, no = 0)
	1.96
	0.96–4.00
	0.07



	 Workshops or trainings about sarcopenia (yes = 1, no = 0)
	2.61
	1.11–6.15
	0.03



	 Enrollment of the ward-specific physiotherapist (yes = 1, no = 0)
	0.45
	0.20–1.01
	0.05



	 Enrollment of the ward-specific dietician (yes = 1, no = 0)
	1.73
	0.66–4.50
	0.26







OR, odds ratio; CI, confidential interval; CN, certified nurse; CNS, certified nurse specialist.
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Table 4. Comparison between evaluate group and non-evaluate group in outpatient department and ward.
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Outpatient Department

	
Ward




	
EG (n = 18)

	
NEG (n = 48)

	
p-Value

	
EG (n = 43)

	
NEG (n = 106)

	
p-Value






	
Location

	

	

	

	

	

	




	
 Hokkaido

	
0

	
4 (8.3)

	
<0.01

	
1 (2.3)

	
6 (5.7)

	
0.49




	
 Tohoku

	
1 (5.6)

	
1 (2.1)

	

	
4 (9.3)

	
6 (5.7)

	




	
 Kanto

	
4 (22.2)

	
8 (16.7)

	

	
9 (11.6)

	
22 (20.8)

	




	
 Chubu

	
1 (5.6)

	
19 (39.6)

	

	
5 (20.9)

	
19 (17.9)

	




	
 Kinki

	
8 (44.4)

	
7 (14.6)

	

	
10 (23.3)

	
33 (31.1)

	




	
 Chugoku

	
0

	
5 (10.4)

	

	
4 (9.3)

	
6 (5.7)

	




	
 Shikoku

	
0

	
1 (2.1)

	

	
2 (4.7)

	
1 (0.9)

	




	
 Kyushu-Okinawa

	
4 (22.2)

	
3 (6.2)

	

	
8 (18.6)

	
13 (12.3)

	




	
Hospital type

	

	

	

	

	

	




	
 National hospital

	
2 (11.1)

	
5 (10.4)

	
0.88

	
4(9.5)

	
10(9.5)

	
0.14




	
 Public medical hospital

	
9 (50.0)

	
19 (39.6)

	

	
16(38.1)

	
47(44.8)

	




	
 Social insurance hospital

	
0 (0.0)

	
4 (8.3)

	

	
3(7.1)

	
0(0.0)

	




	
 Healthcare corporation

	
3 (16.7)

	
9 (18.8)

	

	
9(21.4)

	
25(23.8)

	




	
 Private clinic and others

	
4 (22.2)

	
11 (22.9)

	

	
10(23.8)

	
23(21.9)

	




	
 No response

	

	

	

	
1

	
1

	




	
Number of Beds

	

	

	

	

	

	




	
 Beds < 400

	
13 (72.2)

	
27 (56.2)

	
0.27

	
10 (23.3)

	
32 (30.2)

	
0.42




	
 Beds ≥ 400

	
5 (27.8)

	
21 (43.8)

	

	
33 (76.7)

	
74 (69.8)

	




	
Internal medicine or Surgery

	

	

	

	

	

	




	
 Internal medicine

	
12 (66.7)

	
32 (66.7)

	
>0.99

	
25 (58.1)

	
75 (70.8)

	
0.22




	
 Surgery

	
1 (5.6)

	
4 (8.3)

	

	
7 (16.3)

	
9 (8.5)

	




	
 Mixed

	
5 (27.8)

	
12 (25.0)

	

	
11 (25.6)

	
22 (20.8)

	




	
Enrollment of CN or CNS

	

	

	

	

	

	




	
 Yes

	
14 (77.8)

	
31 (64.6)

	
0.38

	
21 (48.8)

	
40 (37.7)

	
0.27




	
 No

	
4 (22.2)

	
17 (35.4)

	

	
22 (51.2)

	
66 (62.3)

	




	
Enrollment of the hepatitis medical care coordinator

	

	

	

	

	

	




	
 Yes

	
10 (55.6)

	
26 (54.2)

	
>0.99

	
16 (37.2)

	
28 (26.4)

	
0.24




	
 No

	
8 (44.4)

	
22 (45.8)

	

	
27 (62.8)

	
78 (73.6)

	




	
Workshops or trainings about sarcopenia

	

	

	

	

	

	




	
 Yes

	
7 (38.9)

	
11 (22.9)

	
0.22

	
14 (32.6)

	
16 (15.1)

	
0.02




	
 No

	
11 (61.1)

	
37 (77.1)

	

	
29 (67.4)

	
90 (84.9)

	




	
Use of sarcopenia diagnostic criteria

	

	

	

	

	

	




	
 Yes

	
6 (33.3)

	
1 (2.1)

	
<0.01

	
18 (41.9)

	
4 (3.8)

	
<0.01




	
 No

	
12 (66.7)

	
47 (97.9)

	

	
25 (58.1)

	
102 (96.2)

	




	
Enrollment of the ward-specific physiotherapist

	

	

	

	

	

	




	
 Yes

	

	

	

	
18 (41.9)

	
69 (65.1)

	
0.01




	
 No

	

	

	

	
25 (58.1)

	
37 (34.9)

	




	
Enrollment of the ward-specific dietitian

	

	

	

	

	

	




	
 Yes

	

	

	

	
33 (76.7)

	
82 (77.4)

	
>0.99




	
 No

	

	

	

	
10 (23.3)

	
24 (22.6)

	








Results are presented as number (%). Location was expressed by grouping prefectures into regions. EG, evaluation group; NEG, non-evaluation group; CN, certified nurse; CNS, certified nurse specialist.
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Table 5. Comparison between intervention group and non-intervention group in outpatient department and ward.






Table 5. Comparison between intervention group and non-intervention group in outpatient department and ward.





	

	
Outpatient Department

	
Ward




	
IG (n = 13)

	
NIG (n = 53)

	
p-Value

	
IG (n = 29)

	
NIG (n = 120)

	
p-Value






	
Location

	

	

	

	

	

	




	
 Hokkaido

	
2 (15.4)

	
2 (3.8)

	
0.64

	
1 (3.4)

	
6 (5.0)

	
0.28




	
 Tohoku

	
1 (7.7)

	
1 (1.9)

	

	
3 (10.3)

	
7 (5.8)

	




	
 Kanto

	
2 (15.4)

	
10 (18.9)

	

	
2 (6.9)

	
29 (24.2)

	




	
 Chubu

	
4 (30.8)

	
16 (30.2)

	

	
8 (27.6)

	
16 (13.3)

	




	
 Kinki

	
3 (23.1)

	
12 (22.6)

	

	
8 (27.6)

	
35 (29.2)

	




	
 Chugoku

	
0

	
5 (9.4)

	

	
2 (6.9)

	
8 (6.7)

	




	
 Shikoku

	
0

	
1 (1.9)

	

	
0

	
3 (2.5)

	




	
 Kyushu-Okinawa

	
1 (7.7)

	
6 (11.3)

	

	
5 (17.2)

	
16 (13.3)

	




	
Hospital type

	

	

	

	

	

	




	
 National hospital

	
1 (7.7)

	
6 (11.3)

	
>0.99

	
3 (10.7)

	
11 (9.2)

	
0.91




	
 Public medical hospital

	
6 (46.2)

	
22 (41.5)

	

	
14 (50.0)

	
49 (41.2)

	




	
 Social insurance hospital

	
1 (7.7)

	
3 (5.7)

	

	
0

	
3 (2.5)

	




	
 Healthcare corporation

	
2 (15.4)

	
10 (18.9)

	

	
5 (17.9)

	
29 (24.4)

	




	
 Private clinic and others

	
3 (23.1)

	
12 (22.6)

	

	
6 (21.4)

	
27 (22.7)

	




	
 No response

	

	

	

	
1

	
1

	




	
Number of Beds

	

	

	

	

	

	




	
 Beds < 400

	
4 (30.8)

	
22 (41.5)

	
0.54

	
4 (13.8)

	
38 (31.7)

	
0.07




	
 Beds ≥ 400

	
9 (69.2)

	
31 (58.5)

	

	
25 (86.2)

	
82 (68.3)

	




	
Internal medicine or Surgery

	

	

	

	

	

	




	
 Internal medicine

	
10 (76.9)

	
34 (64.2)

	
0.78

	
20 (69.0)

	
80 (66.7)

	
>0.99




	
 Surgery

	
0

	
5 (9.4)

	

	
3 (10.3)

	
13 (10.8)

	




	
 Mixed

	
3 (23.1)

	
14 (26.4)

	

	
6 (20.7)

	
27 (22.5)

	




	
Enrollment of CN or CNS

	

	

	

	

	

	




	
 Yes

	
35 (66.0)

	
10 (76.9)

	
0.53

	
14 (48.3)

	
47 (39.2)

	
0.41




	
 No

	
18 (34.0)

	
3 (23.1)

	

	
15 (51.7)

	
73 (60.8)

	




	
Enrollment of the hepatitis medical care coordinator

	

	

	

	

	

	




	
 Yes

	
5 (38.5)

	
25 (47.2)

	
0.76

	
10 (34.5)

	
34 (28.3)

	
0.51




	
 No

	
8 (61.5)

	
28 (52.8)

	

	
19 (65.5)

	
86 (71.7)

	




	
Workshops or training about sarcopenia

	

	

	

	

	

	




	
 Yes

	
11 (84.6)

	
7 (13.2)

	
<0.01

	
12 (41.4)

	
18 (15.0)

	
<0.01




	
 No

	
2 (15.4)

	
46 (86.8)

	

	
17 (58.6)

	
102 (85.0)

	




	
Nutrition Support Team

	

	

	

	

	

	




	
 Yes

	
12 (92.3)

	
52 (98.1)

	
0.36

	
29

	
120

	




	
 No

	
1 (7.7)

	
1 (1.9)

	

	

	

	




	
Use of sarcopenia diagnostic criteria

	

	

	

	

	

	




	
 Yes

	
3 (23.1)

	
4 (7.5)

	
0.13

	
13 (44.8)

	
9 (7.5)

	
<0.01




	
 No

	
10 (76.9)

	
49 (92.5)

	

	
16 (55.2)

	
111 (92.5)

	




	
Enrollment of the ward-specific physiotherapist

	

	

	

	

	

	




	
 Yes

	

	

	

	
18 (62.1)

	
69 (57.5)

	
0.68




	
 No

	

	

	

	
11 (37.9)

	
51 (42.5)

	




	
Enrollment of the ward-specific dietitian

	

	

	

	

	

	




	
 Yes

	

	

	

	
24 (82.8)

	
91 (75.8)

	
0.62




	
 No

	

	

	

	
5 (17.2)

	
29 (24.2)

	








Results are presented as number (%). Location was expressed by grouping prefectures into regions. IG, intervention group; NIG, non-intervention group; CN, certified nurse; CNS, certified nurse specialist.













[image: Table] 





Table 6. Details regarding prevention or treatment of sarcopenia as determined using open-ended questions.






Table 6. Details regarding prevention or treatment of sarcopenia as determined using open-ended questions.





	

	
Category (n)

	
Subcategory






	
Outpatient Department

	
Exercise (2)

	
∙ Exercise therapy for preventing sarcopenia provided by a physiotherapist




	
Nutrition (2)

	
∙ Nutritional guidance provided by a dietician




	
Mixed (4)

	
∙ Rehabilitation and dietary supplementation

∙ Nutritional guidance and education regarding exercises for preventing sarcopenia




	
Others (4)

	
∙ Patient education regarding sarcopenia provided by healthcare professionals

∙ Follow up for outpatients with liver disease by a medical team (including doctor, nurse, dietician, and pharmacist)




	
Ward

	
Exercise (6)

	
∙ Education regarding ways to exercise to sarcopenia provided in the form of a health brochure

∙ Exercise guidance provided by a nurse

∙ Exercise therapy provided by a physiotherapist




	
Nutrition (7)

	
∙ Nutritional consultation or nutritional guidance provided by a dietician

∙ Providing information regarding sarcopenia




	
Mixed (11)

	
∙ Nutritional guidance and exercise therapy

∙ Nutritional therapy and exercise therapy

∙ Providing information regarding exercise and a healthy diet

∙ Promoting walking and providing nutritional and medication guidance




	
Others (1)

	
∙ Assessing walking ability and activities of daily living at the time of admission and discharge

∙ Assessing the necessity of nutritional support once per week








Mixed includes exercise and nutrition.
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