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Abstract
Background The correlates to the improvements of care need level are not clear. In this study, we examined physical function, cognitive function, and ADL
abilities that affect the improvement in the care need level for older adults who required low-level care at the baseline.

Methods This retrospective cohort study included 11,585 individuals aged 65 years and older who had received personal care for two or more years starting
from the baseline assessment that is motor function, cognitivefunction, and activity of daily living.Subjects who had an improvement in their care need level
from baseline to two years later were put into the Improved Group, while subjects who maintained the baseline level or deteriorated were put into the
Maintained/Deteriorated Group. We conducted a univariate analysis using the t-test and chi-square test to compare the differences for each variable between
the two groups. Multiple logistic regression analysis was conducted with motor function, cognitive function, and FIM binary classi�cation where signi�cant
correlation was found as independent variables, and with the Improved Group and the Maintained/Deteriorated Group as dependent variables

Results Motor function at baseline was not associated with improvement of the care need level in older adults who require low-level care, instead, MSQ (odds
ratio (OR) 2.44 95% con�dence interval (CI) 2.13-2.79 P<0.01) and sub-scores of FIM included self-care (OR 1.20, 95%CI 1.01-1.33, P<0.05), continence (OR
1.25 95%CI 1.01-1.58 P<0.05), and social cognition (OR 1.34 95%CI 1.14-1.58 P<0.01) were signi�cantly correlated with the improvement of the care need
level.

Conclusions The improvements of care need level were associated with cognitive function, self-care ability, bladder/bowel control, and social cognition ability
at baseline, although there were no correlations between the improvements of care need level and motor function in older adults.

Background
The global rate of aging has increased from 5.1% in 1950 to 8.3% in 2015.1 It is expected to increase to 18.1% by 2060, indicating that aging will progress
rapidly in the latter half of this century.1 Japan reached its highest level in 2005 and is expected to reach 30.3% in 2030. This trend is also associated with
increased national healthcare costs, and from 2014 onwards, the national healthcare costs for older adults aged 75 years and older has accounted for 35.6%
of total expenditures. Furthermore, with aging comes a steady, irreversible decline in mental and physical health as well as of life function. The long-term care
insurance (LTCI) system was started in April 2000 as a plan to provide support in society as a whole to older adults transitioning to requiring care through a
social insurance mechanism.2

Older adults aged 65 years or older submit an application to their municipality, receive nurse-care requirement authorization, and then, depending on the
degree of care needed, a care service plan is created, and older adults can receive in-home care services or facility-based services. The cost of this LTCI has
been increasing year-to-year, burgeoning from 3.6 trillion yen in 2000 to 10.4 trillion yen in 2016, which is placing pressure on public �nances. Based on the
above information, in various countries worldwide, and particularly in countries with rapidly aging populations, preventative care for older adults, preventing
the exacerbation of existing conditions and improving the level of care are important issues.

According to a 2016 research and study project on the future shape of day care services, 20% to 25% of older adults at each level of care, from care need level
2 to care need level 4, had improved their care need level over the previous 12 months. This shows that a large number of older adults can expect improved
care need levels, even during life maintenance phases, but previous studies did not state the factors that affected the improvement of their care need levels or
any adopted improvement measures. Guralnik et al.3 conducted a longitudinal study on activities of daily living (ADL) targeting healthy older adults living in
the community. They reported that the rate of decline in a score for ADL was around 2.5% per year. Harada et al.4 conducted a longitudinal study on ADL
targeting independent older adults who were continuing to live in their own homes and reported the rate of decline in ADL as around 4.7% every 18 months.
Tsuji et al.5 investigated the mortality rate of community dwelling older adults after three years, and they reported that only 7.7% of the older adults were
independent in the �rst study, compared to 48.3% who already required nursing care.

We conducted a longitudinal study on ADL targeting older adults who required day care services. We found that 42.9% of the subjects were able to perform
self-care, 13.1% of the subjects had bladder/bowel control, and 32.0% of the subjects were capable of transfer and movement. Each of these ADL abilities
declined within the short time frame of six months.6 Other previous studies also identify the correlates to the occurrence of a need for nursing care,7–10 but the
correlates to the improvements of care need level are not clear. In this study, we examined physical function, cognitive function, and ADL abilities that affect
the improvement in the care need level for older adults who required low-level care at the baseline.                           

Methods
Participants

We performed a national study of 11,585 individuals aged 65 years and older who had received personal care and who had used day care services
continuously for two or more years starting from the baseline assessment (age 82.0±6.5 years, men n = 3822, women n = 7763). The study included
individuals who were enrolled in the Tsukui Ordered Useful Care for Health (TOUCH) program. To enroll in the TOUCH program, an individual had to be 65
years or older and have been certi�ed as needing support or care from the Japanese public LTCI system. Detailed information was provided in a previous
study.11 In brief, TOUCH sites (241 day-care centers) are located throughout Japan and provide comprehensive, facility based day-care services (e.g., bath,
lunch, physical and cognitive recreational activities, and physical exercise). Most TOUCH clients have some physical disability and frailty, de�ned as the
presence of weakness, low physical activity, and/or slow gait speed, in accordance with the widely accepted de�nition of frailty. 11
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The breakdown of the care need level was as follows: support need level 2: 16.0%, care need level 1: 54.0%, and care need level 2: 30.0%. The conditions for
inclusion in the study were subjects with no apparent dementia who were able to undergo all examinations, who continuously used day care services for the
following two years, and whose care need level could be traced. Cognitive function was evaluated using the mental status questionnaire (MSQ),12,13 and any
potential subjects with 9 or 10 incorrect answers were excluded from the study. The subjects were divided into two groups. Subjects who had an improvement
in their care need level from baseline to two years later were put into the Improved Group, while subjects who maintained the baseline level or deteriorated were
put into the Maintained/Deteriorated Group. The Ethics Committee of the Tokyo Metropolitan Institute of Gerontology approved the study protocol. Written
informed consent was obtained from the subject or their representing family member.

Measurements

Well-trained staff who had nursing, physiotherapy, occupational therapy, or similar quali�cations conducted the assessment measures. Prior to the start of the
study, all staff received training from the authors on the correct protocols for administering all the assessment measures. The assessment included several
physical tests. Upper and lower limb muscle functions were assessed using the grip strength (GS) and chair stand test (CST), respectively.14 Gait function was
assessed through walking time tests conducted at a comfortable pace (comfortable walking speed [CWS]) and using the timed up-and-go (TUG) test. 15 GS
was measured in kilograms for the participant’s dominant hand using a Smedley-type handheld dynamometer (GRIP-D; Takei Ltd, Niigata, Japan). The CST
involved sitting down and standing up �ve times using a chair without an armrest. The score showed the time taken to complete the task in seconds.
Participants were asked to exert their maximum effort in GS and CST. CWS was measured in seconds with a stopwatch. Participants were asked to walk on a
�at and straight surface at their CWS. Two markers were used to indicate the start and end of the path, and a 2 m and over approach was allowed before
reaching the start marker so that participants could walk at their comfortable pace within the timed path. They were instructed to continue walking past the
end of the path for a further 2 m and over to ensure that the walking pace was consistent throughout the task. The TUG test involved rising from a chair,
walking 3 m, turning around, walking back to the chair, and sitting down.14 The TUG test is one of the most frequently used tests of balance and gait and is
often used to assess fall risk in older people.16 The time to complete the TUG test was measured in seconds, at each participant’s usual pace. Both walking
tests were measured once, and if a walking aid was normally used inside the home, this aid was used during the tests.

The MSQ for individuals enrolled in the TOUCH program was used to measure cognitive function and as potential confounders in the association between
performance-based physical assessments and functional dependence.12 Individuals with three or more errors on the MSQ were considered to have cognitive
impairment. 12,13

The Functional Independence Measure (FIM)was used to evaluate ADL, and the scores were calculated for the main headings: self-care, bladder/bowel
control, transfer, movement, communication, and social cognition.17,18 Staff employed at each of the day care facilities performed these measurements and
assessments after receiving training from a physiotherapist. When the person conducting the testing could not clearly score FIM, the scores were decided
upon after discussion with other care staff.

Statistical analysis

We conducted a univariate analysis using the t-test and chi-square test to compare the differences for each variable between the two groups. Multiple logistic
regression analysis was conducted with motor function, cognitive function, and FIM binary classi�cation where signi�cant correlation was found as
independent variables, and with the Improved Group and the Maintained/Deteriorated Group as dependent variables(model 1). In addition, multiple logistic
regression analysis adjusted for all motor functions, FIM major items, age, and gender were also performed(model 2).

Statistical software SPSS 22.0 for Windows was used for all statistical processing, and signi�cant probability was set as less than 5%.

Results
The baseline characteristics of the subject are shown in Table 1. There were 1,298 subjects in the Improved Group (men n = 374, women n = 924, 81.6±6.6
years), and 10,287 subjects in the Maintained/Deteriorated Group (men n = 3,448, women n = 6,839, 82.1±6.4 years). There were no signi�cant differences
between the groups in any of the measurements of motor function. The Improved Group showed higher MSQ (p<.001) scores and FIM scores in self-care
(p<.001), bladder/bowel control (p<.001), communication (p<.001), and social cognition (p<.001) compared to the Maintained/Deteriorated Group.

In multiple logistic regression analysis, MSQ (odds ratio [OR] 2.45 95% con�dence interval (CI) 2.15–2.80 P<0.01) and self-care (OR 1.21, 95% CI 1.04–1.41,
P<0.05), continence (OR 1.28 95% CI 1.01–1.61 P<0.05), and social cognition (OR 1.35 95% CI 1.15–1.58 P<0.01) were signi�cantly correlated with
improvement in the care need level. These results remained essentially unchanged after controlling for age, sex, cognitive impairment, and other physical
performance tests. In the next model (model 2), MSQ (OR 2.44 95% CI 2.13–2.79 P<0.01) and self-care (OR 1.20, 95% CI 1.01–1.33, P<0.05), continence (OR
1.25 95% CI 1.01–1.58 P<0.05), and social cognition (OR 1.34 95% CI 1.14–1.58 P<0.01) were signi�cantly correlated with improvement in the care need
level.

Discussion
The TOUCH cohort data showed the relationships between improvement in the care need level and baseline assessments of cognition and ADL scores in
selfcare, continence, and social cognition in disabled older adults. Yokoi et al. reported that cognitive function disorders affected the decline in FIM motor-
related items, indicating that subjects with moderate dementia were all independent in eating and transfer, but none were independent in their grooming,
bathing, and changing clothes (top and bottom).19 Reisberg et al. reported that subjects with moderate to severe cognitive function disorders had impaired
ability changing clothes, bathing, and using toilet facilities, and suffered urinary incontinence and fecal incontinence, in that order.20 Yamada et al. reported
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that even among ADL, motor functions such as “walking,” “getting out of bed,” “standing up,” and “standing on one leg,” were items that did not require
comparative cognitive function.21 However, reports show that when cognitive function is reduced, tasks such as “putting on and taking off trousers,” “putting
on and taking off jackets,” “brushing hair,” and “oral hygiene,” are items that require higher levels of observation and assistance. These previous studies
suggest that cognitive function disorders and self-care are closely related with bladder/bowel control.

The present study identi�ed cognitive function, self-care, and bladder/ bowel control as associated with improvements in care need level in disabled older
adults. Social cognition ability may also be related to cognitive function and may affect ADL and care need level. In FIM, social cognition contains three items:
problem solving, social interactions, and memory.16,17 When a person has a reduced problem solving ability, they may be unable to execute ADL even if they
have high levels of physical function, and there are reports that this is a predictor for inhibiting improvement in care need level and that it is also related to
medication management and self-care ability.22

In FIM, social interaction evaluates a person’s ability to “appropriately interact with people around them without causing trouble for strangers,” and it
incorporates the skill of compromising and participating in groups in a community living setting.17,18 Previous studies have shown that older adults with more
social interaction were found to have higher levels of cognitive function than people with less social interaction.23–27 Also, having a large social network,
including socializing with friends and family, exerts a positive effect on cognitive function, and it has been reported to have a preventative effect on
dementia.26,28 There are also reports that reduced social participation increases the risk of developing dementia.29 This information demonstrates that the
ability to socially interact is closely related to opportunities for social participation and cognitive function, and it is considered to be a factor that affects
improvement in care need level.

In FIM, memory assesses the three points of “implementing requests,” “recognizing people who are encountered often,” and “remembering daily routines.”17,18

Questions relating to cognitive function in the nurse-care requirement authorization survey items are divided into “understanding daily routine,” “remembering
date of birth, age,” “immediate recall,” “own name,” “understanding seasons,” and “understanding locations,” and this suggests that “daily routine” and
“immediate recall” are related to the FIM memory items. “Daily routine” and “immediate recall” require all the elements of memorization and retention and of
recalling details that change from moment to moment. These items are more di�cult to retain than memories such as name and date of birth, so they are
considered to be a memory ability that would easily affect the care need level.

The above information suggests that cognitive function, self-care ability, bladder/bowel control, and social cognition ability exert a stronger effect than motor
function on the improvement of care need levels in older adults who require low-level care. Therefore, conducting a detailed evaluation of these factors is
important. However, there is an extremely small number of rehabilitation professionals working in the day care services examined in this study, compared to
the number working in medical institutions and in-home rehabilitation services. In this kind of environment, with such few rehabilitation professionals, it is
important that rehabilitation professionals provide—to professionals other than rehabilitation professionals—advice and guidance on methods for the
assessment of cognitive function, self-care, and bladder/bowel control and the respective approaches to be taken, thereby striving to improve the care need
level through indirect intervention.

One of the limitations of our study is that we analyzed limited performance tests. In our sample, motor function at baseline was not associated with
improvement in the care need level in older adults who require low-level care. Further investigation using various tests to predict functional decline in older
people is recommended. Another limitation is that many frail older people using healthcare services cannot walk because they have multiple diseases or
geriatric syndromes, and since non-ambulatory participants were excluded from our study, we acknowledge that the study �ndings may not be generalized to
this frailer group.

Conclusions
In summary, this study provides preliminary evidence that clinical tests of cognitive function, self-care ability, bladder/bowel control, and social cognition
ability may be able to predict the risk of functional decline in older people. Further investigation in this area is needed, and future research should include
intervention studies to prevent functional decline in this population.

Abbreviations
ADL: activities of daily living

CI: con�dence interval

CST: chair stand test

CWS: comfortable walking speed

FIM: Functional Independence Measure

GS: grip strength

LTCI: long term care insurance

MSQ: mental status questionnaire



Page 5/8

OR: odds ratio

TUG: timed up-and-go

TOUCH: Tsukui Ordered Useful Care for Health

Declarations

Ethics approval and consent to participate
The Ethics Committee of the Tokyo Metropolitan Institute of Gerontology approved the study protocol. Written informed consent was obtained from the
subject or their representing family member.

Consent for publication
Not applicable.

Availability of data and material
The datasets generated and analyses performed during the current study are not publicly available due to the consent requirement of participants, but
Anonymized data are available from the corresponding author on reasonable request.

Competing interests
The authors declare that they have no competing interests

Funding
This research study did not receive any funding.

Authors’ contributions
HY, SH and HS were all involved in the conception and design of the study. HY managed day-to day research activities, data collection, and data entry. HY, SH
and HS drafted the manuscript. HY, SH and HS contributed to the critical revision of the paper, approved the �nal version before submission and are
accountable for their contributions. All authors read and approved the �nal manuscript.

Acknowledgements
We would like to thank Editage (www.editage.com) for English language editing.

References

 

1. World Population Prospects The 2015 Revision

2. Tsutsui T, Muramatsu N. Care-needs certification in the long-term

care insurance system of Japan. J Am Geriatr Soc 2005;53:522–7.

3)Guralnik JM, Ferrucci L, et al.: Lower Extremity Function and Subsequent Disability: Consistency Across Studies, Predictive Models,

and Value of Gait Speed Alone Compared With the short Physical Performance Battery. J Gerontol A Biol Sci. 2000; 55: M221-M231.

4) Harada K, SatoY, et al.: Longitudinal Study of the Incidence of Functional Dependence of older adults Living in a Rural Community,

and the Influences of Falls and Homeboundness. The Journal of Japanese Physical Therapy Association.2006; 33(5), 263-271.

5)   Tsuji T, Amemiya A, et  al.:   Association between education and television viewing among older working and retired people: a

comparative study of Finland and Japan.BMC Public Health. 2018 Jul 25;18(1):917. doi: 10.1186/s12889-018-5860-4.

http://%28www.editage.com/
https://www.ncbi.nlm.nih.gov/pubmed/30045698
https://www.ncbi.nlm.nih.gov/pubmed/30045698


Page 6/8

6) Suzukawa M, Shimada H, et al.: The Relationship between Physical Performances and ADLs Decline During 6 Months in Frail Elderly

People Utilizing Long term Care Insurance. The Journal of Japanese Physical Therapy Association. 2011: 38(1), 10-16.

7) Shinkai S, Kumagai S, Fujiwara Y, et al. Predictors for the onset of functional decline among initially non-disabled older people living

in a community during a 6-year follow-up. Geriatrics & Gerontology International 2003;3: S31-S39.

8)Sauvaget C, Yamada M, Fujiwara S, et al. Dementia as a predictor of functional disability: a four-year follow-up study. Gerontology

2002; 48: 226-233.

9)Iwasa H, Gondo Y, Yoshida Y, et al. Cognitive performance as a predictor of functional decline among the non-disabled elderly dwelling

in a Japanese community: a 4-year population-based prospective cohort study. Arch Gerontol Geriatr 2007; 47(1): 139-149.

10)Dodge HH, Kadowaki T, Hayakawa T, et al. Cognitive impairment as a strong predictor of incident disability in specific ADL-IADL,

tasks among community-dwelling elders: the Azuchi Study. Gerontologist 2005; 45:222-230.

11) Ferrucci L, Guralnik JM, Studenski S, et al. Designing randomized, controlled trials aimed at preventing or delaying functional

decline and disability in frail, older persons: a consensus report. J Am Geriatr Soc 2004;52:625–34.

12) Kahn R, Goldfarb A, Pollack M, et al. Brief objective measures for the determination of mental status in the aged. Am J Psychiatry

1960;117:326–

13) Anthony JC, LeResche L, Niaz U, et al. Limits of the ‘Mini-Mental State’ as a screening test for dementia and delirium among hospital

patients. Psychol Med 1982;12:397–408.

14) Csuka M, McCarty DJ. Simple method for measurement of lower extremity muscle strength. Am J Med 1985;78:77–81.

15) Podsiadlo D, Richardson S. The timed ‘Up & Go’: a test of basic functional mobility for frail elderly persons. J Am Geriatr Soc

1991;39:142–8.

16) National Institute for Clinical Excellence. Clinical practice guideline for the assessment and prevention of falls in older people.

London:Royal College of Nursing, 2004.

17) The Date Management Service of the Uniform Date System for Medical Rehabilitation and the Center for functional Assessment

Research: Guide for the Uniform Data Set for Medical Rehabilitation, Version 3.0, Buffalo, NY, State University of New York, 1990.

18) Hamilton BB and Granger CV: Disability Outcomes Following Inpatient Rehabilitation for Stroke. Phys Ther. 1994; 74: 494-503.

19)Yokoi T, Okamoto K, et al.: Relationship between the Cognitive Impairment and ADL of the Elderly with Dementia. Rigakuryoho

Kagaku. 2003;18(4):225-228.

20)B. Reisberg: Dementia: A systematic approach to identifying reversible causes. Geriatrics. 1986,41(4): 30-46.

21) Yamada T, Demura S: Effectiveness of sit-to-stand tests for evaluating physical functioning and fall risk in community-dwelling

elderly. Human Performance Measurement 2015, 12:1-7.

22) Tadato O: Effects of rehabilitation in patients with dementia in rehabilitation Hospital. Japanese Journal of Geriatrics. 2006; 43: 311-

313.

23) Barnes LL, Mendes de Leon CF, Wilson RS, et al.:Social resources and cognitive decline in a population of older African Americans

and whites.Neurology.2004,63: 2322-2326.

24)Bassuk SS, Glass TA, Berkman LF: Social disengagement and incident cognitive decline in community-dwelling elderly persons.Ann

Intern Med.1991, 131: 165-173. 

25)Béland F, Zunzunegui MV, Alvarado B, Otero A, et al.:Trajectories of cognitive decline and social relations.J Gerontol B Psychol Sci

Soc Sci.2005, 60: P320-P330 

262)Holzman RE, Rebok GW, Saczynski JS, Kouzis AC,et al: Social network characteristics and cognition in middle-aged and older

adults.J Gerontol B Psychol Sci Soc Sci.2004, 59: P278-P284. 

27)Zunzunegui MV, Alvarado BE, Del Ser T, et al: Social networks, social integration, and social engagement determine cognitive decline

in community-dwelling Spanisholder adults.J Gerontol B Psychol Sci Soc Sci. 2003, 58: S93-S100.

28)Wang HX, Karp A, Winblad B, Fratiglioni L: Late-life engagement in social and leisure activities is associated with a decreased risk of

dementia : a longitudinal study from the Kungsholmen project.Am J Epidemiol. 2002, 155 : 1081-1087.

29)Saczynski JS, Pfeifer LA, Masaki K, et.al: The effect of social engagement on incident dementia : the Honolulu-Asia Aging Study.Am J

Epidemiol.2006, 163: 433-440.



Page 7/8

Table1. The subject attributes, measurement results and univariate analysis

  All subject (n=11585) Improved Group  (n=1298) Maintained/ Deteriorated Group (n=10287) P

Age[years] 82.3±6.5 81.6±6.6 82.1±6.4 0.091

Sex        

Men,n(%) 3822(33.0) 374(28.8) 3448(33.5)** p<.001

Women,n(%) 7763(67.0) 924(71.2) 6839(66.5)** p<.001

Care level in the LTCI,n(%)        

Support need level 2  1849(16.0) 251(19.3) 1598(15.5)** p<.001

Care need level 1 6260(54.0) 350(27.0) 5910(57.5)** p<.001

Care need level 2 3476(30.0) 697(53.7) 2779(27.0)** p<.001

GS(kg) 17.1±7.3 17.2±6.8 17.1±6.9 0.519

CST-5(s) 14.2±6.7 13.9±6.1 14.1±6.8 0.100

The one-leg standing(s) 7.3±10.5 7.6±13.9 7.0±12.4 0.195

CWS(m/s) 0.6±0.3 0.6±0.3 0.6±0.3 0.088

TUG(s) 16.3±9.2 16.3±8.8 18.3±9.3 0.804

MSQ 3.5±2.7 2.2±2.2 3.7±2.7** p<.001

FIM(points)        

Selfcare 37.9±6.4 38.8±5.8 37.8±6.5** p<.001

bladder/bowel control 13.0±2.2 13.2±2.0 12.9±2.3** p<.001

Transfer 18.4±3.3 18.5±3.0 18.4±3.3 0.073

Movement 11.5±2.6 11.5±2.4 11.5±2.6 0.485

Communication 12.1±2.7 12.7±2.3 12.0±2.7** p<.001

Social cognition 17.1±6.9 18.1±3.9 16.6±4.5** p<.001

Age,motor function and FIM:Mean ± standard deviation 

 * 0.05  ** 0.01

Sex,Care level:χ2 test

Age,GS,CWS,FIM:t-test

CST-5,The one-leg standing,TUG:Mann-Whitney U test     

 

 

 

Tables

 

Model 1 was crude ORs 

Model 2 was adjusted for age, sex, care level in the LTCI, motor function, and FIM score.
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Table2. A factor that affects improvement of the care need level  

  Model 1 Model 2

OR 95%CI OR 95%CI

MSQ 2.45** 2.15-2.80 2.44** 2.13-2.79

Selfcare 1.21* 1.04-1.41 1.20* 1.01-1.33

bladder/bowel control 1.28* 1.01-1.61 1.25* 1.01-1.58

Communication 1.08 0.89-1.30 1.07 0.88-1.29

Social cognition 1.35** 1.15-1.58 1.34** 1.14-.1.58


