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研究要旨 

本研究の目的は、日本老人福祉施設（特養）における要介護度悪化に関連する利用者特徴

と施設特徴を明らかにすることである。 

 本研究は、審査年月2012年10月から2013年10月の全国介護レセプトデータを用いて、

3774個特養に入所していた358,886人の利用者を対象とした。施設特徴の情報は、2012年の

介護サービス施設・事業所調査をマージして得た。本研究では、マルチレベルロジスティク

ス回帰分析を用いて、追跡不可能であった利用者を入れたモデルと入れないモデルに分けて

分析を行った。（追跡不可能であった利用者はほとんど死亡もしくは入院であったため、要

介護度悪化群に見なした）。 

 共変量を調整した結果、利用者レベルにおいては、高年齢、ベースラインに要介護度が低

いほど要介護度悪化が有意に多かった。施設レベルにおいては、都市に位置している、新し

い施設、ユニット型施設であるほど要介護度悪化が有意に少ない傾向が見られた。追跡不可

能利用者を入れたモデルのみでは、正看護師の看護師に占める割合が高いほど要介護度悪化

が有意に少なかった。追跡不可能利用者を除外したモデルのみでは、管理栄養士の割合が栄

養士に占める割合が高いほど要介護度悪化が有意に少なかった。 

本研究は、個人特性を考慮した上で施設特性とアウトカムの関係を示した。施設のケアの

質を改善することとケア市場での競争を高めることにもつながると考えられる。 

 

Ａ．研究目的 

Older populations have a higher rate of 

disabilities and increased requirements for 

health care needs. Japan has been 

particularly affected by increased health 

care needs because it has the highest 

proportion of older adults worldwide. To 

solve this problem, the Japanese 

government introduced a long-term care 

insurance (LTCI) system in April of 2000 

(Ministry of Health, Labour and Welfare 

2002). 
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Since the implementation of the LTCI 

system, there has been a dramatic increase 

in the number of long-term care facilities 

(Ministry of Health, Labour and Welfare 

2015). Because the elderly or their families 

can freely choose the types of services and 

facilities, the competition among the 

facilities has increased. However, there has 

been a lack of quality control in long-term 

care services. Therefore, the necessity to 

improve the quality of care has become a 

critical issue in Japan. In 2015, the 

Ministry of Health, Labour and Welfare 

(MHLW) made recommendations for the 

implementation of assessment indicators to 

measure the quality of care. One of the key 

quality indicators as an assessment 

measure is the change of health status 

(Ministry of Health, Labour and Welfare, 

2015). The care-need level could be a 

possible indicator of functional status 

because activities of daily living (ADL) is an 

important factor in qualifying the care-

need level. In addition, a previous study 

has shown that the care-need level strongly 

reflected the ADL (Hannda, & Imai, 2016). 

To date, studies have attempted to 

investigate the factors that are related to 

deteriorations in the care-need level (Kato, 

Tamiya, Kashiwagi, Sato, & Takahashi, 

2009; Koike & Furui, 2013; Kono, Izumi, 

Yoshiyuki, Kanaya, & Rubenstein, 2016; 

Olivares-Tirado, Tamiya, & Kashiwagi, 

2012), but most studies focused on 

community-based services or home care 

services. However, previous studies have 

shown that facility service users were more 

likely to experience a deterioration in the 

care-need level than community-based 

service and home care service users ( Lin, 

Otsubo, & Imanaka, 2015). To the best of 

our knowledge, only one study has analysed 

the facility characteristics that are 

associated with the outcome indicators 

(Sandoval Garrido et al., 2014), but no 

study has investigated the facility 

characteristics that are associated with 

care-need level deterioration. 

In Japan, there are three types of long-

term care facilities for the elderly as 

follows: long-term care welfare facilities 

(LTCWF), long-term care health facilities, 

and long-term care medical facilities. In 

this study, we focused on LTCWF because 

among the three types of facilities, LTCWF 

have the highest number of users and the 

longest mean length of stay (Japan 

association of Geriatric Health Services 

Facilities, 2014). 

This study aims to address these 

limitations by investigating both resident- 

and facility-level characteristics and 

identify factors that are related to 

deteriorations in the care-need level in 

LTCWF for the elderly in Japan.  

 

 

Ｂ．研究方法 

 

1. 使用データ 

This study combined resident-level 
national LTCI claims data from October 
2012 to October 2013 and facility-level data 
from a survey of institutions and 
establishments of long-term care in 2012. 
The LTCI claims data contain information 
regarding user sex, age, care-need level, and 
types of service received. The long-term 
care facility characteristics were obtained 
from the facility survey, which is conducted 
by MHLW every year. In Japan, the LTCI 
claims data are not available to all 
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researchers, and only researchers who 
receive permission from the MHLW are 
allowed to use these data. 
（倫理面への配慮） 
2. 対象者 

Inclusion criteria require that residents 
are aged 65 years or older and have been 
discharged multiple times from a facility 
during the follow-up period. Approximately 
24.4% of all residents were loss to follow-
up because they left the facilities. 
According to MHLW, the main reasons for 
leaving a facility were death, which 
accounted for 63.7%, and hospitalization, 
which accounted for 28.9% (Ministry of 
Health, Labour and Welfare 2012). 
Therefore, we first analysed all residents 
and defined loss to follow-up residents as 
the “deterioration group” because of the 
consideration that 92.6% of the residents 
might be hospitalized or dead. Then, an 
analysis was conducted after excluding the 
loss to follow-up group. The residents who 
were care-need level 5 at baseline could not 
deteriorate further; thus, these residents 
were excluded to prevent a ceiling effect 

3. 従属変数 

The care-need level deterioration is the 

dependent variable in this study. First, we 

calculated the change in the care-need level 

by subtracting the care-need level in 

October 2012 from the care-need level in 

October 2013. If the residents’ care-need 

level changes were equal to or less than 0, 

they were defined as “not deteriorated”. If 

the residents’ care-need level changes were 

greater than 0, they were defined as 

“deteriorated”. 

4. 説明変数 

Resident-level characteristics 
The age (65-74, 75-84, greater than 85 

years) at baseline and sex were collected 

(Giuliani et al., 2008; Phillips, Chen, & 

Sherman, 2008; Phillips, Shen, Chen, & 

Sherman, 2007). This study used the care-

need level at baseline to adjust the 

residents’ health status (Kato, Tamiya, 

Kashiwagi, Sato, & Takahashi, 2009; Koike 

& Furui, 2013; Kono, Izumi, Yoshiyuki, 

Kanaya, & Rubenstein, 2016; Olivares-

Tirado et al., 2012; Lin, Otsubo, & Imanaka, 

2015).  

Facility-level characteristics 
We included years in business, facility 

size as measured by the number of beds 

(less than 100 beds, 100 beds or more than 

100 beds), location (metropolitan, 

nonmetropolitan), the availability of 24-

hour nursing staff and the number of staff 

in different specialties allocated per 100 

users, the proportion of register nurses 

(RN) among nurses (Bellows & Halpin, 

2008; Giuliani et al., 2008; Sandoval 

Garrido et al., 2014; Zimmerman et al., 

2005; Statistics Bureau, Ministry of 

Internal Affairs and Communications 

2012), and the proportion of registered 

dietitians among all dietitians. We also 

included an independent variable that 

indicated the facility model in terms of 

traditional, unit, or mixed. Traditional 

model facilities are staff-centric and mainly 

have shared room settings. In contrast, 

unit model facilities are person-centred and 

care for a small number of residents (less 

than 10) as one living unit, and all are 

private room settings. Mixed facilities are 

those with both the unit model and the 

traditional model. 

 5. 統計手法 

The descriptive analysis was conducted 

first to review the distribution of the 
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dependent variable and the independent 

variables. Then, a univariate logistic 

regression was carried out to identify the 

variables that are significantly associated 

with the outcome for inclusion in the 

multivariate model. 

We used a multilevel logistic regression 

because of the nested nature of our data set 

(residents nested within facilities). Because 

residents in the same facility could be more 

homogeneous than those across different 

facilities, the assumption of independence 

was violated in the single level logistic 

regression. Additionally, the multilevel 

model accounts for the hierarchical 

structure to produce better inferences 

(Raudenbush & Bryk, 2002). The STATA 

procedure “melogit” was used to fit this 

multilevel model (Rabe-Hesketh & 

Skrondal, 2008; Liu,2016). 

Ｃ．研究結果 

Table 1 presents the results of the 

multivariate models predicting care-need 

level deteriorations. At the resident level, 

residents who were in the higher age 

group, male and at a lower care-need level 

at baseline were significantly more 

deteriorated in the care-need level in the 

all residents model. However, after 

excluding the loss to follow-up group, 

females were more likely to experience 

care-need level deterioration.  

Several facility variables were consistently 

associated with care-need level 

deterioration regardless of whether the 

loss to follow-up group was excluded. 

Compared to the traditional model facility, 

the unit and mixed-model facilities were 

less likely to experience care-need level 

deterioration. In addition, facilities that 

were located in metropolitan areas and 

were in business for fewer years were less 

likely to experience a deterioration in the 

care-need level. 

The results showed that a lower 

proportion of registered nurses among all 

nurses was associated with care-need level 

deterioration only in the all resident 

model. After excluding those who were loss 

to follow-up, a re-analysis of the data 

showed that a lower proportion of 

registered dietitians among all dietitians 

was associated with care-need level 

deterioration。 

Ｄ．考察 

This study is the first to analyze 

nationally representative data to identify 

the characteristics that are associated 

with care-need level deterioration in 

LTCWF in Japan. Three resident-level 

variables and five facility-level variables 

were significantly associated with care-

need level deterioration.  

 At the resident level, older age and a 

lower care-need level at baseline were 

significantly associated with care-need 

level deterioration as documented in 

earlier studies (Burdick et al., 2005; 

Giuliani et al., 2008; Phillips et al., 2007; 

Lin, Otsubo, & Imanaka, 2015).  

However, we found contradictory 

associations with sex in terms of care-need 

level deterioration when including and 

excluding those residents who were loss to 

follow-up. The results show that male 

residents contribute more to 

hospitalization or death than female 

residents. In contrast, women have a 

higher risk of care-need level deterioration 

only when excluding the loss to follow-up 

group. Previous studies have shown that 

women have a higher risk of surviving 
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with deteriorating trajectories in health 

limitations (Doblhammer & Hoffmann, 

2010).  

The most important objective of this work 

was to investigate the facility 

characteristics that are related to care-

need level deterioration. First, this study 

found three variables that are consistently 

associated with our outcomes. 

Unit model and mixed model facilities 

were less likely to be deteriorated in care-

need level than traditional model facilities. 

To date, although many unit facilities have 

been established, doubts regarding their 

performance remain. This study was the 

first to investigate whether there are 

different effects on the care-need level 

deterioration based on the facility model.  

Second, facilities located in metropolitan 

areas performed better. Studies have 

shown that rurality was often associated 

with a poorer quality of care. (Kang, Meng, 

& Miller, 2011; Phillips, Holan, Sherman, 

Williams, & Hawes, 2004). A previous 

study argued that rural facilities were less 

likely to provide mental health services 

(Li, 2010) and lacked accreditations or 

special care programmes (Kang et al., 

2011). 

Third, fewer years in business contributed 

to a reduced care-need deterioration in our 

results, but a non-significant relationship 

between ADL change and facility age was 

shown in a previous study (Zimmerman et 

al., 2005). In Japan, the proportion of unit 

facilities increased dramatically from 1.5% 

to 31.7% between 2003 and 2014 (Ministry 

of Health, Labour and Welfare 2014). The 

increase in new facilities with the unit 

facility model may have influenced the 

effect of the business year variable on the 

outcome.  

 In addition to the three facility variables, 

two staffing level variables were 

associated with our outcomes. A lower 

proportion of RNs on the nursing staff was 

significantly associated with care-need 

level deterioration when analysed in the 

all residents model. Earlier studies have 

demonstrated that RNs serve as leaders 

and role models in the supervision of 

LPNs and may improve resident outcomes 

(Linn, Gurel, & Linn, 1977; Anderson, 

Hsieh, & Su, 1998).  

Ｅ．結論 

Our results indicate the following 

potential implications for the LTCI 

system. First, the results showed that 

approximately one-fourth of the residents 

experience care-need level deterioration 

and that patients with a lower care-need 

level at baseline experience a greater care-

need deterioration. Additionally, previous 

studies have shown that a greater care-

need deterioration occurs in facility service 

users than in home care service users. 

Therefore, preventing the care-need 

deterioration in the early stages during 

the lower care-need levels in facilities may 

be more effective. Second, in Japan, all 

service prices are determined according to 

the care-need level, and a higher care-need 

level warrants a greater amount of 

benefits regardless of the efforts to prevent 

the deterioration. Currently, this payment 

system provides disincentives to protect 

the residents from care-need level 

deterioration. This study suggests 

increasing the pay for performance 

systems that consider deterioration in the 

care-need level of residents. Third, we also 
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suggest that reimbursing providers for 

good performance against care-need 

deterioration to provide essential 

information for residents in the choice of 

facilities. Additionally, enhance the 

competitiveness in the market among 

providers will be effective and improve the 

quality of care by the intensive system. 
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Table 1. Facility and resident characteristics associated with the care-need level deterioration: results of 

the multilevel logistic regression analysis 

 All residents 

(n=358,886) 

Residents excluding  

loss to follow-up  

(n=183,658) 

 OR 95% CI p value OR 95% CI p value

Resident Level   
Age group (ref.<75)  

 
75-84 1.39 1.35-1.44 <0.001 1.21 1.15-1.27 <0.001

>=85 2.17 2.10-2.24 <0.001 1.36 1.30-1.43 <0.001

Sex (Male) 0.64 0.63-0.65 <0.001 1.13 1.09-1.16 <0.001

Care-need level (ref.: care-need level 1)     

care-need level 2 0.88 0.84-0.92 <0.001 0.79 0.75-0.83 <0.001

care-need level 3 0.86 0.82-0.89 <0.001 0.66 0.63-0.69 <0.001

care-need level 4 0.79 0.76-0.82 <0.001 0.39 0.37-0.41 <0.001

care-need level 5 0.6 0.58-0.63 <0.001 - - - 

Facility Level   
Facility model (ref.: Traditional)  

Mixed (Traditional+ Unit) 0.94 0.90-0.97 0.001 0.93 0.88-0.98 0.01 

Unit 0.97 0.94-0.99 0.021 0.95 0.91-0.99 0.022 

Metropolitan 

 (ref. nonmetropolitan) 
0.97 0.94-0.99 0.016 0.92 0.89-0.96 <0.001

Years in business 1.00a 1.00-1.00b 0.017 1.00c 1.00-1.00d 0.013 

RNs/(RNs+LPNs) 0.94 0.90-0.98 0.002 0.98 0.92-1.05 0.581 

Registered dietitians/ dietitians 0.99 0.95-1.02 0.371 0.94 0.90-0.99 0.02 

Notes: OR=odds ratio; RN=Register Nurse; ref.=reference; Residents excluding loss to follow-up group: 

Residents who stayed at facility, excluding the cases loss to follow-up due to death or hospitalization i

n the majority; Traditional=traditional staff-centric model and mainly with shared room setting; Unit=A 

small number of residents (smaller than 10) as one living unit, and all are private room settings; Mixe

d=both the unit model and the traditional model exist; a 1.001; b 1.000-1.002; c 1.002; d 1.000-1.003. 

 


