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Relationship between attention and activities of daily living among older people  
in long-term care health facility: A cross-sectional study

Maki Ogasawara1，2），Toshimasa Sone2），Kazumaru Wada1），and Takao Osanai1）

Abstract　
Objective: Attention decline affects the activities of daily living （ADL） of people with brain dysfunction. However, 
the association between attention and ADL in older people with Long-Term Care Insurance Certification （LTCIC） 
having ADL disabilities remains unexplored. This study aimed to determine the association between attention and 
ADL in older adults with LTCIC. 
Methods: A cross-sectional study was conducted among 51 older adults with LTCIC. The care level, Barthel Index 

（BI）,Trail Making Test part-A（TMT-A）, Mini-Mental State Examination-Japanese （MMSE-J）, range of motion 
limitation and motor paralysis were examined. Multiple regression analysis was performed to clarify the association 
between attention and ADL. Stratified multiple regression analysis by care level was performed to clarify the 
association between attention and ADL. Each analysis was set up with BI as the dependent variable, and age, 
TMT-A, MMSE-J, range of motion limitation and motor paralysis as independent variables.
Results: Multiple regression analysis （ ＝-0.38, p<0.01） as well as the stratified multiple regression analysis in the 
care level group （ ＝-0.39, p=0.01） showed that TMT-A was significantly associated with BI. 
Conclusions: Attention decline affects ADL in older people with LTCIC. Therefore, it is crucial to accurately assess 
attention, support attention decline, and prevent its progression.
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Introduction

 　Attention is the foundation of all cognitive 
functions and is the function of selecting and 
focusing on a required target stimulus among 
various stimuli1）. Previous studies have reported 
that attention dysfunction leads to decreased 
activities of daily living （ADL）. Studies involving 
older adults with Alzheimer’s disease （AD） have 
shown that attention impairment causes ADL 
disability2-4）. In a study of patients with stroke, 
improvements in ADL were accompanied by 
improvements in attention5）. Addit ional ly, 

associations between attention and ADL have 
been reported in patients with traumatic brain 
injury6）. However, some studies on community-
dwelling older adults have shown that attention 
declines with age7-9）, and it is expected that 
declining attention with aging affects ADL 
disability. Despite this, previous studies have 
primarily focused on specific diseases, such as 
major neurocognitive disorders and stroke, and 
the relationship between attention and ADL in 
older adults with diverse and complex health 
conditions within the Long-Term Care Insurance 
Certification （LTCIC） system in Japan has not 
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Methods
Study design
　 A cross-sectional study was conducted at a 
long-term care health facility. The recruitment 
and evaluation period of this study was from 
October 2020 to March 2021.

Participants
 　A total of 56 LTCIC participants were 
recruited from a long-term care health facility in 
Aomori Prefecture, where the author was 
working as an occupational therapist at the time. 
The exclusion criteria were severe visual or 
hearing impairment and specific higher brain 
dysfunctions, such as unilateral spatial neglect or 
aphasia. Five participants were excluded for the 
fol lowing reasons :  1 had severe hear ing 
impairment, 2 had higher brain dysfunction, and 
2 had missing data. Finally, 51 participants were 
included in the study.

Assessment items 
　 Basic information on the participants, including 
age, sex, medical history, and care level, was 
collected from medical records. All participants 
had one of the following care levels: support levels 
I and II and care levels I, II, III, IV, and V. 
Medical history was classified as one of the 
following: major neurocognitive disorder, stroke, 
orthopedic disease, and other. 
 　The BI13） was used to assess ADL. It comprises 
scores for eating, transferring, grooming, toileting, 
bathing, walking, climbing stairs, dressing, and 
bowel and bladder control. The total score ranges 
from 0 to 100, with lower scores indicating more 
severe ADL impairments. 
　 The Trail Making Test, Japanese edition, Part 
A （TMT-A） 14） was selected to assess attention. 
The TMT-A randomly arranges circles with 
numbers ranging from 1 to 25, and the participants 
are asked to connect the numbers in ascending 
order as quickly as possible. The longer the time 

been fully explored.
　 In Japan, the Long-Term Care Insurance Act, 
enacted in 2000, established a system aimed at 
preventing functional decline among older adults 
with multiple diseases and age-related functional 
decline and enabling them to live independently 
in the community for as long as possible. The 
basic concepts of the Long-Term Care Insurance 
Act include "self-reliance," "user-oriented," and 
"social insurance systems," allowing applicants to 
receive rehabilitation as well as long-term care 
services. Older adults who require these services 
must be certified as requiring LTCIC. LTCIC is 
classified into seven levels: support levels I and 
II and care levels I, II, III, IV, and V. Support 
levels I and II indicate the presence of a 
condition that contributes to the reduction or 
prevention of the aggravation of the condition 
requiring care for ADL. The care levels I 
through V indicate the presence of a condition 
that is assumed to necessitate care for ADL10）. 
The individuals classified under care levels 
require more care than those classified under 
support levels; the higher the level number, the 
higher the care required. Some reports have 
shown an association between physical and 
mental functions and care levels in older people. 
For example, Matsuda et al. reported a correlation 
between the Barthel Index （BI） and care levels11）; 
Chen et  a l .  showed actua l  standardized 
quantitative and qualitative geriatric functions 
such as ADL, quality of life （QOL）, and depression 
at each care level12）. However, the association 
between attention and ADL in older adults with 
LTCIC remains unclear.
 　The aim of this study was to elucidate 
attention in older adults with LTCIC and to 
examine the relationship between attention and 
ADL. This study may aid in identifying the 
factors that contribute to the prevention of 
decreased ADL in older people under the 
Japanese long-term care insurance system.
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a participant takes to complete the test, the 
more severe the attentional dysfunction. The 
TMT-A, Japanese edition, defines the cut-off 
value for attention dysfunction as >68 s for 
people in their 70’s and as >69 s for people in 
their 80’s. If the time taken to complete the 
TMT-A was longer than the cutoff values, the 
participant was assumed to have attentional 
dysfunction.
 　The Mini-Mental State Examination-Japanese 
（MMSE-J） 15， 16） was used to assess general 
cognitive function. The MMSE-J has appropriate 
reliability and validity for screening mild 
cognitive impairment and AD among older 
Japanese individuals. The MMSE-J assesses 
orientation, memory, attention and calculation, 
recall, naming, repetition, reading, writing, and 
coping. Total scores range from 0 to 30, with 
lower scores indicating severe general cognitive 
impairment.
　 Physical function, based on the presence or 
absence of range of motion limitation and motor 
paralysis, was collected from medical records. 
These variables were set to 1 for the presence of 
impairment and 0 for the absence of impairment.
 　BI, TMT-A, and MMSE-J data were obtained 
by evaluating the participants. These data were 
collected and evaluated by occupational therapists 
or physical therapists who had been trained to 
conduct such tests. 

Statistical analysis
　 The Spearman’s rank correlation coefficient 
was used to analyze the correlations between 
ADL and age, TMT-A, MMSE-J, range of motion 
l imitat ion and motor para lysis .  Mult iple 
regression analysis was used to determine the 
association of each assessment item with ADL, 
with the dependent variable being BI and the 
independent variables being age, TMT-A, 
MMSE-J, range of motion limitation and motor 
paralysis. Standardized regression coefficients 
were calculated to indicate the impact of each 

independent variable on the dependent variable 
in a comparable manner. Stratified multiple 
regression analysis was used to determine the 
association of each assessment item with ADL 
by each group as the support and care level 
groups. All statistical analyses were performed 
using EZR for Windows Version 1.6217）, with the 
significance level set at <5%.

Ethical considerations
　 The participants were provided an overview 
of the study in advance. They agreed to 
participate after reading the overview. Informed 
consent was obtained from the participants’ 
families if it was difficult for them to make a 
decision. This study was approved by the Ethics 
Committee of the Graduate School of Health 
Sciences at Hirosaki University （Reference No. 
2020-033）.

Results
 　Table 1 shows the characteristics of all the 51 
participants. The mean age was 82.0 （standard 
deviation: SD, 7.6） years; 14 （27.5%） were male 
and 37 （72.5%） were female. The participant's 
care level of LTCIC was as follows: 2 and 5 
participants were assigned to support level Ⅰ 
and II, respectively; 20, 12, 9, and 3 participants 
were assigned to care levels I, II, III, and IV, 
respectively; none of the participants needed 
care level Ⅴ. Regarding medical history, 9 
participants had major neurocognitive disorders, 
24 had stroke, 25 had orthopedic disease, and 10 
had other disorders. The mean （SD） scores were 
84.8 （14.9） for the BI, 142.2 （139.3） s for the 
TMT-A and 24.6 （4.9） for the MMSE-J. The 
mean （SD） TMT-A of the support level was 91.4 
（33.6） s, and the mean （SD） TMT-A of the care 
level was 150.2 （148 .0） s . There were 31 
participants （60.8%） with range of motion 
limitation and 23 participants （45.1%） with 
Motor Paralysis.
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Table 1.  Characteristics of participants （n=51）

n （%） Mean （SD）
Age （years）  82.0 （7.6）
Sex 
Male 14 （27.5）
Female 37 （72.5）

LTCIC
Support level Ⅰ  2 （3.9）
Support level Ⅱ  5 （9.8）
Care level Ⅰ 20 （39.2）
Care level Ⅱ 12 （23.5）
Care level Ⅲ  9 （17.7）
Care level Ⅳ  3 （5.9）
Care level Ⅴ  0 （0）

Medical history
Major neurocognitive disorder  9 （17.6）
Stroke 24 （47.1）
Orthopedic disease 25 （49.0）
Other 10 （19.6）

BI （point）  84.8 （14.9）
TMT-A （second） 142.2 （139.3）
TMT-A of Support level （n=7）  91.4 （33.6）
TMT-A of Care level （n=44） 150.2 （148.0）

MMSE-J （point）  24.6 （4.9） 
Physical functions （present）
Range of Motion Limitation 31 （60.8）
Motor paralysis 23 （45.1）

BI: Barthel Index, TMT-A: Trail Making Test Japanese part-A,
MMSE-J: Mini-Mental State Examination-Japanese

Table 2.  Correlation coefficients between BI and Assessment items （n=51）

BI
r p-value

Age -0.35       0.01
TMT-A -0.43 <0.01
MMSE-J  0.43 <0.01
Range of Motion Limitation -0.29       0.04
Motor paralysis  0.04       0.81
Spearman’s rank correlation coefficient was used.
BI: Barthel Index, TMT-A: Trail Making Test Japanese part-A, MMSE-J: 
Mini-Mental State Examination-Japanese

　 Table 2 shows the coef f icients for the 
correlation between BI and each assessment item. 
BI was significantly correlated with age （r=-0.35, 
p=0.01）, TMT-A （r=-0.43, p<0.01）, MMSE-J 
（r=0.43, p<0.01） and range of motion limitation 
（r=-0.29, p=0.04）. 
 　The association between each assessment and 
BI using multiple regression analysis is shown in 

Table 3 （R2=0.42）. TMT-A was significantly 
associated with BI （ =-0.38, p<0.01）, indicating 
that attention was associated with ADL in older 
adults with LTCIC. 
 　Finally, Table 4 shows the association 
between each assessment and BI in each support 
and care level group, using stratified multiple 
regression analysis. In the support level group, 
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participant was assumed to have attentional 
dysfunction. Suzuki et al. reported that the mean 
TMT-A time was 52.7 s in community-dwelling 
older people8）; Tombaugh reported that the mean 
TMT-A time was 58.19 s in the group aged 80‒
84 years, with education of 0‒12 years9）. The 
TMT-A, Japanese edition, defines the cut-off 
value for attention dysfunction as >68 s for 
people in their 70’s and as >69 s for people in 
their 80’s14）. A comparison with previous studies 
showed that the attention of the participants in 
this study declined. In addition, the TMT-A time 
was longer in the participants who were 
classified under the care levels than those 
classified under the support levels, suggesting 
that the lower the attention function, the higher 
the care level.
 　Furthermore, the correlations between ADL 
and assessment items were investigated, and 

Table 3.  Association of each assessment to BI by multiple regression analysis

95%CI SE T p-value
Age -0.26    -1.21 -   0.19 0.35 -1.48 0.15
TMT-A -0.38    -0.07 - -0.01 0.01 -2.92 ＜0.01
MMSE-J  0.26    -0.11 -   1.66 0.44  1.76 0.08
Range of Motion Limitation -0.23 -14.67 -   0.56 3.78 -1.87 0.07
Motor paralysis -0.25 -17.66 -   3.04 5.14 -1.42 0.16
SE: Standard error, BI: Barthel Index, TMT-A: Trail Making Test Japanese part-A,
MMSE-J: Mini-Mental State Examination-Japanese

Table 4.   Association of each assessment with BI in care level group by stratified multiple 
regression analysis

95%CI SE T p-value
Support level group （n=7）

Age -1.13 -7.54 - 6.81 0.56 -0.65 0.63
TMT-A 0.19 -1.03 - 1.06 0.08 0.19 0.88
MMSE-J -0.12 -11.09 - 10.86 0.86 -0.14 0.91
Range of Motion Limitation -0.17 -60.17 - 58.35 4.66 -0.20 0.88
Motor paralysis -1.07 -112.94 - 102.04 8.46 -0.64 0.64

Care level group （n=44）
Age -0.26 -1.31 - 0.27 0.39 -1.33 0.19
TMT-A -0.39 -0.07 - -0.01 0.01 -2.68 0.01
MMSE-J 0.23 -0.32 - 1.70 0.50 1.39 0.17
Range of Motion Limitation -0.19 -15.37 - 3.48 4.65 -1.28 0.21
Motor paralysis -0.25 -19.39 - 4.29 5.85 -1.29 0.20

SE: Standard error, BI: Barthel Index, TMT-A: Trail Making Test Japanese part-A,
MMSE-J: Mini-Mental State Examination-Japanese

no items showed a significant effect on BI 
（R2=0.34）. In the care level group （R2=0.38）, 
TMT-A was significantly associated with BI （ ＝
-0.39, p=0.01）. This indicates that attention is 
associated with ADL in older adults of the care 
level group.

Discussion
　 We conducted this cross-sectional survey to 
determine the state of attention among older 
adults with LTCIC and the association of 
attention with ADL. The following were the 
findings of our study. First, the state of attention 
in older adults with LTCIC showed a mean time 
to completion of 142 .2 s . As noted in the 
assessment items, if the TMT-A time of a 
participant was longer than the predetermined 
cut-off value for the participant’s age group, the 
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age, TMT-A, MMSE-J and range of motion 
limitation showed signif icant correlations . 
Previous studies on community-dwelling older 
adults have reported that general cognitive 
function, including the MMSE-J and Hasegawa’s 
Dementia Scale, is a crucial predictor of ADL 
disability18-20）. In addition, Cohen reported that 
attention is the foundation of all cognitive 
functions1）, and Suzuki reported that attention 
dysfunction is associated with general cognitive 
dysfunction in community-dwelling older adults in 
Japan8）. The association between cognitive and 
attentional functions and ADL was consistent 
with the findings of previous studies.
　 In the multiple regression analysis with ADL 
as the dependent variable and age, general 
cognitive function, and attention as independent 
variables, attention was significantly associated 
with ADL （Table 3）. This result shows that 
attention is also associated with ADL in older 
people  w ith  LTCIC and h igh l ight s  t he 
importance of preventing attentional decline in 
these individuals. Attentional decline makes it 
challenging to focus on desirable objects as it 
fails to prevent attention to unnecessary stimuli 
as well as maintaining attention to complete a 
specific action1）. This may interfere with ADL 
which require attention to a desired target in an 
environment with miscellaneous tools and 
information （e.g., dressing, bathing, and grooming）. 
However, changes in attention in older people have 
rarely been assessed, and research on their 
importance is not yet widespread.
 　In the multiple regression analysis of ADL by 
level of care, including age, general cognitive 
function, and attention, the group of participants 
categorized under the support levels showed no 
significant association with ADL. However, among 
the participants classified under the care levels, 
attention was significantly associated with ADL 
（Table 4）. Although previous studies have reported 
ADL and QOL according to care level11， 12）, the 
state of attention according to care level and the 

relationship between attention and ADL have 
not been examined. Our results indicate that 
attention is related to ADL at the care level. 
Therefore, it is important to assess attention at 
the care level and develop strategies for 
environmental adjustment and prevention of the 
progression of ADL disability, taking into 
consideration the impact of attention on ADL.
　 The TMT-A, used in this study to assess 
attent iona l funct ion, is a quick and easy 
assessment that requires only a test form, pencil, 
and stopwatch. It can be implemented using 
simple guidance. The limitations of this test are 
that it is difficult to administer to participants 
with unilateral spatial neglect, those who have 
difficulty understanding numerical concepts owing 
to aphasia or intellectual disability, and those with 
visual impairment. Therefore, it is necessary to 
measure attention in such participants using 
assessments that are compatible with their 
respective residual functions.
 　The limitations of this study include the 
following: the target population was only one long-
term care health facility in Aomori Prefecture, 
and the sample size was small. Future studies 
including a greater number of facilities, with 
larger sample sizes, and larger collection of data 
are warranted. The primary outcome of this 
study was the assessment of ADL, with the 
evaluation of physical function being a crucial 
aspect, given its impact on ADL. The physical 
function assessment in this study was collected 
only a small part of physical function, such as 
motor paralysis and range of motion. In order to 
provide a more appropriate assessment of physical 
function, it was necessary to use a comprehensive 
and detailed tool for the assessment of physical 
function. Data collection for the BI, TMT-A, and 
MMSE-J was not blinded between the evaluators 
of the BI and those of the cognitive function tests. 
In addition, the authors were involved in the 
evaluation of paticipants and statistical analyses, 
which may have caused some bias.
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Conclusion

　 We investigated the state of attention and the 
relationship between attention and ADL in older 
adults with LTCIC. Ｗe found that older people in 
a long-term care health facility have attention 
dysfunction, as their TMT-A time was prolonged 
and exceeded the cut-off levels for their age. 
Multiple regression analysis showed that attention 
was significantly related to ADL. Furthermore, 
the results of the stratified multiple regression 
analysis showed a significant association between 
attention and ADL in the care level group. These 
results indicate that attention decline affects ADL 
in older adults with LTCIC. Therefore, it is 
important for occupat iona l therapists to 
appropriately assess attention and prevent its 
decline in older adults with ADL disorders.　
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