
Introduction

Several preventive occupational therapy interven-
tions have been reported as beneficial for community- 
dwelling older adults [1–4]; these are worth noting 
as the world’s population ages rapidly. Occupational 
dysfunction (OD), which can be experienced despite the 
absence of an apparent medical diagnosis or disability 
[5], may be a new health indicator for community- 

dwelling older adults, who are the primary clients of 
preventive occupational therapy.

OD was a concept proposed by Kielhofner [6, 7] 
in the Model of Human Occupation and is defined as a 
negative experience arising from the inability to engage 
in daily activities properly. OD may be the result of 
disturbing dynamic interaction among multiple factors 
that generate occupational engagement. Teraoka et al. 
[8] identified the four most common experiences in OD: 
occupational marginalization, imbalance, alienation, and 
deprivation. Occupational marginalization is defined as 
not having the opportunity to engage in desired daily 
activities, occupational imbalance describes a loss of 
balance in engagement in daily activities, occupational 
alienation occurs when individual needs relating to daily 
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activities are not satisfied, and occupational deprivation 
refers to a lack of options in daily activities due to fac-
tors outside the individual’s control [9]. 

Teraoka and Kyougoku [10] reported that for 
healthcare workers with psychological issues such as 
stress, burnout syndrome, and depression, the reduction 
of OD might be a target for more effective preventive 
occupational therapies. In older adults, however, only 
an association between OD and metabolic syndrome has 
been reported [11]. To enhance their health through the 
occupational therapy approach, it is necessary to explore 
how therapists could help prevent OD or improve the 
occupational health of older adults.

Since the aging process is one of the important 
factors affecting occupational engagement [12], we 
focused on the relationship between OD and the decline 
of functional health that older adults frequently experi-
ence during the aging process [13]. Functional health is 
operationally defined by the International Classification 
of Functioning, Disability and Health, known more 
commonly as ICF, from different functions that consti-
tute health, including body function and body structure, 
to activities of daily living and participation in society 
[14]. In addition, although objective health is generally 
positively associated with subjective health, the asso-
ciation is known to diminish with age [15]. Subjective 
health refers to how individuals evaluate their own 
health status [16]. Araújo et al. [16] reported that mental 
health aspects rather than physical health variables could 
predict subjective health status in older adults. As noted 
above, though the subjects were not older adults, it has 
been shown that OD is associated with psychological 
problems [10]. 

Therefore, we predicted that functional and subjec-
tive health would affect the development of OD in com-
munity-dwelling older adults. In this proposed study, 
we aimed to examine the hypothesis that functional and 
subjective health could be predictors of OD in com-
munity-dwelling older adults. The results of this study 
may provide occupational therapists with assessment 
perspectives and intervention strategies to prevent and 
improve older adults’ OD as a new health outcome.

Materials and Methods

Participants and Recruitment
This cross-sectional study examined the predictors 

of OD in community-dwelling older adults in Japan. 
Participants were recruited from two community-based 
preventive care centers for older adults in Hokkaido, 
Japan from September to November 2018. Research-
ers both verbally and on paper invited members of 
the center to participate in the study, and almost all 

members agreed to participate. Fifty-four community- 
dwelling older adults participated in our study; however, 
only seven participants were men. Therefore, male 
data were excluded from the analysis. All participants 
met the following criteria: aged 60 years or older, 
living independently in the community, and equipped 
with the requisite cognitive and Japanese language 
skills to respond to questionnaires without assistance. 
While participants were completing the questionnaire, 
two researchers made the rounds to see if they could 
continue to complete it on their own. A man, who took 
a significantly longer time compared to the other par-
ticipants, had difficulty answering on his own and gave 
up participating in this study. All participants provided 
oral and written informed consent. The study protocol 
was approved by the Research Ethics Committee at the 
authors’ affiliated institution.

Measures
The participants completed a demographics ques-

tionnaire that recorded data concerning their gender, 
age, height, and weight. Body mass index (BMI) was 
calculated based on self-reported weight and height. To 
identify the predictors of OD in the functional health of 
community-dwelling older adults, occupational dysfunc-
tion, functional assessments, and subjective health were 
measured. It took about 15 min in total to complete the 
questionnaires, and about 10 min to perform the func-
tional assessments.

Occupational Dysfunction
The Classification and Assessment of Occupational 

Dysfunction Scale (CAOD), a self-reported question-
naire, was used to assess OD status. This assessment 
comprises four items for each of the following four 
domains of OD: occupational imbalance, deprivation, 
alienation, and marginalization [17, 18]. All 16 items are 
scored on a 7–point Likert scale, with 1 representing not 
at all and 7 representing all the time. The CAOD has 
been tested for reliability and validity in terms of item 
characteristics, structural validity and internal consis-
tency with university students, healthcare professionals, 
community-dwelling older adults, people with mental 
disabilities, and people with physical disabilities [19]. 
The scale’s Cronbach’s alpha was .902 in the previous 
study, indicating acceptable internal consistency [18]. 
The cutoff score was set at 52, where a score of more 
than 52 reflects a greater risk of OD and a more likely 
occurrence of physical and mental disorder [19]. The 
higher the CAOD score is, the greater the risk of OD 
appearance. However, classification into healthy and 
clinical groups on the basis of a single value, has the 
disadvantage of the possibility of false positives and 
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false negatives [20, 21]. The cutoff value could not 
estimate the various conditions of the clients and to take 
detailed approaches according to the severity of OD [22]. 
A statistical model that overcomes these problems is the 
Latent Rank Theory [23], which is theory for step-by-
step and sequential evaluation of abilities [24]. CAOD 
used the latent rank theory to estimate the severity of 
OD [22]: rank 1, healthy group; rank 2, preliminary 
group that appears to have difficulties in daily life; rank 
3, mild group; rank 4, moderate group; rank 5, severe 
group. 

Functional Assessments
Physical functions were assessed with the Five 

Times Sit-to-Stand Test (FTSST) and Timed Up & Go 
(TUG). The FTSST was used to assess functional lower 
extremity strength, transitional movements, balance, and 
the risk of falling. In this assessment, participants are 
asked to stand up straight and sit back down as quickly 
as possible, five times in a row, without resting in 
between. TUG is a measure for evaluating balance and 
fall risk. In this timed activity, participants are asked to 
stand up from a chair and move as quickly as possible 
through a 3-meter path, walk back, and return to a sitting 
position with their back resting on the back of the chair. 
FTSST and TUG were measured visually by inspectors 
using a digital stopwatch. The time (seconds) needed to 
accomplish these tests was recorded. Participants with 
poor performance on these tests have a significantly 
higher risk of developing disability than participants 
who had better lower extremity functioning. The FTSST 
and TUG are reliable and valid clinical tools [25]. For 
falling risk, cutoff points of 12 to 15 seconds for the 
FTSST and 14 to 15 seconds for the TUG have been 
suggested [25].

Psychological function was assessed using the Au-
tomatic Thoughts Questionnaire-Revised (ATQ-R). This 
questionnaire assesses the frequency of automatic posi-
tive (10 items) and negative (30 items) statements about 
oneself [26]. According to Beck [27]’s cognitive theory 
for depression, negative automatic thoughts could result 
in depression. ATQ has been clarified to differentiate 
dysphoric and nondysphoric in both clinical and non-
clinical clients [28, 29]. Therefore, we adopted ATQ-R, 
which could also assess the psychological status before 
depression, instead of Center for Epidemiologic Studies 
Depression Scale, which was used in a previous study 
[10]. The 40 items are scored on a 4–point Likert scale 
simplified for older adults, where 1 represents not at all 
and 4 represents all the time. The total scores of positive 
and negative automatic thoughts are 120 and 40, respec-
tively. Higher scores reflect a greater number of positive 
and negative automatic thoughts. The Japanese version’s 

reliability and validity have been verified [30, 31]. The 
Cronbach’s alpha was 0.969 [31].

The Japan Science and Technology Agency Index 
of Competence (JST-IC) [32, 33] was used to assess 
the functional capacity of participants in their activities 
and participation. The JST-IC is an instrument that can 
measure the competence of older adults living alone, not 
only to live independently in the community, but also to 
live more actively in accordance with modern lifestyles. 
The instrument includes four domains: technology 
usage, information practice, life management, and social 
engagement, with each domain consisting of four items. 
The 16 items are scored on a binary scale with 1 repre-
senting Yes and 0 representing No. The total score is 16 
points. The higher the score, the higher the activity com-
petence of each area and the more active the community 
life. Using data from community-dwelling older adults, 
the reliability coefficients (alpha coefficient) for all 16 
items was α = .86, and the reproducibility of the 4-factor 
structure (cross validity) and its association with other 
important endpoints (criterion-related validity) were 
high.

Subjective Health
Subjective health was measured through self-rated 

health score constructed from a single item asking “How 
do you feel about your health condition?” Response 
options included very good (1), good (2), fair (3), poor 
(4), and very poor (5). A higher score represents lower 
self-rated health status. This index is a simple five-point 
scale that can be easily answered by older adults [34]. It 
is also used in the “Basic Survey of Living Conditions 
of the People” by the Ministry of Health, Labour and 
Welfare of Japan [35].

Data Analysis
We used descriptive statistics, including means and 

standard deviations, for each demographic and outcome 
variable. Participants were divided into healthy group 
(rank 1) and OD group (ranks 2–5) according to the 
estimating latent rank of OD conducted by software 
Exametrika Ver 5.5 [36]. The independent samples t-test 
was used to identify if variables differed according to 
the ranks of CAOD. A multiple regression model was 
also created with the CAOD total value as dependent 
variables, and the variables that were significantly dif-
ferent by group comparison as independent variables, 
using a forced entry method. All statistical analyses 
were performed using SPSS Statistics 26.0 (IBM SPSS 
Inc., Chicago, IL, USA).
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Results

The participants were 47 community-dwelling 
women whose ages ranged from 63 to 94 years. The av-
erage ages were 78.20 ± 6.14 years in the healthy group 
and 73.25 ± 7.19 years in the OD group. CAOD scores 
ranged from 16 to 92, and twelve participants (25.5%) 
were estimated into OD group (Four people were in-
cluded in Rank 2 and 3 each, one in Rank 4, and three in 
Rank 5), which showed higher risk of OD. Participants 
in both groups had the functional capacity to perform 
more than 70% of the 16 performance indicators set by 
the JST-IC for living actively in the community. The 
results of the independent samples t-test shows that 
the OD group showed a significant younger age (t = 
2.309, P = 0.026), more negative automatic thoughts  
(t = −2.134, P = 0.038), and better social engagement of 
JST-IC (t = −2.266, P = 0.028). No significant difference 

was observed for any other variable. Table 1 summarizes 
the results of the comparison of each variable between 
groups. 

Table 2 presents the results of the multiple regres-
sion analysis of OD. Negative automatic thoughts was 
identified as a significant variable (t = 4.614, P < 0.001, 
95% confidence interval (CI) [0.425, 1.085]). Age and 
social engagement were not significant variables (t = 
−1.615, P = 0.114, 95% CI [−1.116, 0.124], t = 1.032, P =  
0.308, 95% CI [−1.230, 3.807], respectively). Overall, 
this model accounted for 40.7% of the variance. 

Discussion

This study investigated factors associated with OD 
in community-dwelling older women using the analy-
sis of multiple regression model. Negative automatic 
thoughts was identified as a significant predictors of OD. 

Table 1 The comparison of each variable between rank groups.

Variable
Healthy group (N = 35) OD group (N = 12) Statistics

Mean (SD) Mean (SD) t value P value

Demographic variables
Age (years)
BMI (kg/m2) 

Functional assessments
FTSST (sec)
TUG (sec)
Automatic thoughts

Positive automatic thoughts
Negative automatic thoughts

JST-IC
Technology usage
Information practice
Life management
Social engagement
Total score

Subjective health
Self-rated health

78.200 ( 6.135)
22.720 ( 2.726)

7.568 ( 1.532)
6.007 ( 1.241)

22.657 ( 7.207)
41.200 (10.726)

3.057 ( 1.235)
3.343 ( 1.027)
3.057 ( 1.211)
1.857 ( 1.556)

11.314 ( 3.169)

2.486 ( 0.818)

73.250 ( 7.187)
23.153 ( 3.140)

7.108 ( 1.601)
5.623 ( 0.924)

21.667 ( 6.228)
49.583 (14.438)

3.500 ( 0.905)
3.250 ( 0.866)
3.250 ( 1.422)
3.000 ( 1.348)

13.000 ( 3.516)

2.917 ( 0.900)

2.309
−0.457

0.887
0.980

0.424
−2.134

−1.138
0.280

−0.455
−2.266
−1.547

−1.536

0.026*
0.650

0.380
0.332

0.673
0.038*

0.261
0.781
0.651
0.028*
0.129

0.132

BMI: Body Mass Index; FTSST: Five Times Sit-to-Stand Test; TUG: Timed Up & Go; JST-IC: Japan Science and 
Technology Agency Index of Competence.
*P < 0.05.

Table 2 Factors affecting OD for community-dwelling women (N = 47).

Partial regression 
coefficient

Standardized partial 
regression coefficient (β)

Significance 
(P)

95% confidence interval

Lower endpoint Upper endpoint

Intercept
Age
Negative automatic thoughts
Social engagement

37.675
−0.496

0.755
1.289

−0.199
0.550
0.121

0.177
0.114

< 0.001
0.308

−17.687
−1.116

0.425
−1.230

93.037
0.124
1.085
3.807

Adjusted R2 = 0.407.
Standardized error of the estimate = 12.875.
OD: Occupational dysfunction.
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Although the age and social engagement were signifi-
cantly younger and better in OD group, they were not 
significant predictors of OD. The analysis suggested that 
OD among community-dwelling older women might be 
prevented by decreasing negative automatic thoughts. 

Negative automatic thoughts were identified as a 
predictor of OD. Automatic thoughts were first studied 
as a type of cognitive bias that bolsters cognitive dis-
tortions [27], and the concept has positive and negative 
aspects. While no previous study has directly demon-
strated the relationship between automatic thoughts 
and OD to support our results, there is evidence that 
automatic thoughts and OD are both associated with 
depression. For example, Kwon and Oei [37] reported 
that changes in automatic thoughts led to changes in 
depressive symptoms. Likewise, OD factors have been 
demonstrated to significantly contribute to depression 
[10]. In our results, we first demonstrated that negative 
thoughts predicted OD. Beck [27] also noted that nega-
tively evaluating stressful events (a pattern of thought) 
resulted in depression, as opposed to it being an inherent 
negative side effect of the event itself. Combining these 
two results, we expected to find a relationship in which 
negative thoughts influenced an individual’s daily occu-
pations, causing OD in older adults, and further leading 
to depressive symptoms. However, whether there are 
other factors influencing this result or other paths lead-
ing to the observed results should be verified in future 
studies. Furthermore, the participants included in this 
analysis were women. Previous studies have found that 
a decrease in depression and anxiety could be linked to 
a decrease in negative thoughts, rather than an increase 
in positive thoughts [38]. Concerning the gender dif-
ference, it has been reported that there is a higher prev-
alence of anxiety disorders and depression in women 
than men [39, 40]. This well-known gender difference 
continues into old age. A review analyzed 85 studies 
found substantial support for the same gender differenc-
es in depression in individuals under 60 years of age [41]. 
Thus, negative thoughts might be more frequent among 
women than among men, and compared with men, com-
munity-dwelling older women might have higher risk 
experiencing OD. Therefore, to prevent or improve OD 
status, and further prevent depression for community- 
dwelling older women, approaches on negative automat-
ic thoughts might be effective. 

According to the t-test, the OD group showed 
younger age compared to healthy group. This result is 
consistent with the following previous study. Miyake 
et al. [11] reported that in community-dwelling Japanese 
adults (mean age 70.6 ± 9.4 years), the group with the 
highest CAOD scores (≥ 31) had significantly lower age 
than the other groups (CAOD scores of 16–19 or 20–

30). However, the results of multiple regression analysis 
in this study showed that age was not a significant pre-
dictor of OD. Among older people, age may affect OD 
differently for younger- and older-older adults. 

The participants’ ages in this study ranged from 
63 to 94 years (Mean 76.94 ± 6.70). Despite reduced 
functional capacity and increased psychological distress, 
people older than 80 years have been found to exhibit 
less pessimistic self-rated health, especially when 
compared with younger-older people [42]. In addition, 
Araújo et al. [16] reported the impact of downward 
social comparisons on self-rated health. According 
to the study, by comparing themselves to their peers 
who are in poor health, older adults seem to be able to 
maintain positive self-rated health. The older they get, 
the more likely they are to interact with people their 
own age who are in poorer health, which is considered 
an important and common mechanism for older adults 
to evaluate their own health [43]. Similarly, OD may be 
less likely to occur as people age because they are more 
likely to meet peers with poorer OD conditions. More-
over, for younger-older adults who are just beginning to 
experience functional decline, they may expect higher 
occupational performance. As a result, younger-older 
adults might assess the aging process more pessimisti-
cally and experience OD. We believe that future studies 
would need to investigate the impact of age on OD, 
distinguishing between younger- and older-older adults.

Another variable “social engagement” among the 
subcategories of JST-IC showed significant difference 
between healthy group and OD group, and the OD group 
showed higher score, which means better social engage-
ment. However, social engagement was not identified as 
a significant predictor of OD. 

“Social engagement” of the JST-IC asked about 
participation in four types of social activities, such as 
local festivals, events, and volunteer activities. The OD 
group had better social engagement. In other words, 
women of the OD group are engaging in more social ac-
tivities than the healthy group. However, the OD group 
had higher risk of experiencing OD, which presented 
a possibility that those social activities might be too 
many or compelling for them. Having social activities 
to engage in is expected to improve participants’ OD 
in terms of occupational deprivation and alienation. In 
contrast, if the number of social engagements measured 
by JST-IC increases and it is felt to be too much for the 
individual, it may cause occupational imbalance of OD. 
It is important to have an optimal occupational balance 
for the individuals, not simply to have more activities to 
engage in [44, 45]. In addition, the individuals may ex-
perience occupational marginalization of OD if they feel 
compelled to participate in the activity, unrecognized 
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during the activity, or neglected by others [46]. For this 
reason, there is a need for a more careful assessment 
of the individual’s perception regarding social engage-
ments. The following four most common experiences in 
OD often occur simultaneously and they interact to con-
stitute the problem of OD: occupational marginalization, 
imbalance, alienation, and deprivation [47]. In future 
research, it may be useful to explore which of the four 
are the most likely occupational dysfunctions among 
community dwellers.

Finally, the results showed that our female partici-
pants had higher daily competence, based on instrumen-
tal activities of daily living measured by the JST-IC [33]. 
Compared with the participants in the national-level 
survey using the JST-IC [32], our participants were a 
group of community-dwelling high-functioning older 
adults who had few difficulties in daily occupational 
performance. Nevertheless, it is worth noting that some 
participants did experience OD. The results of this study 
suggest that OD among community-dwelling older 
women might be prevented by decreasing negative au-
tomatic thoughts. In order for occupational therapists to 
focus on occupational dysfunction in older women in the 
area of care prevention and to provide occupation-based 
support, assessment of their negative automatic thoughts 
and approaches to them may be useful.

Limitations

Our study has several limitations. First, the number 
of male participants in the sample was small, and we 
had to exclude their data from the analysis. We recruited 
participants from two community-based aging centers 
in a district of Japan, but only seven male participants 
attended. Milligan et al. [48] reported that older men 
generally have poorer health-seeking behaviors than 
women and are often more reluctant to engage in generic 
social activities. Our results might highlight a challenge 
in developing acceptable health-promoting interventions 
for older men in the community, based on their distinct 
characteristics. Different recruitment strategies may also 
need to be implemented.

Second, participants in the study had comparatively 
higher functioning in daily life than expected. This 
study’s results might be referenced for other older adults 
who have similar higher daily functioning as our partici-
pants. However, there are a large number of older adults 
who experience inactivity and might be more vulnerable 
to OD. Future studies should target older adults with 
lower daily physical activity and/or lower daily compe-
tence to clarify the predictors of OD.

Third, this study explored potential predictors of 
OD by focusing on functional health and subjective 

health as measured by subjective questionnaires, with 
the exception of FTSST and TUG, which partially 
measure physical functions. Factors such as medical 
conditions that are objectively assessed in determining 
the status of older adults’ health might be also associat-
ed with OD. In addition, factors that commonly cause 
health disparities, such as financial burdens, environ-
mental hardship, and access to health care, may also be 
associated with OD in older adults. 

Fourth, the results of this study showed that neg-
ative automatic thoughts was a significant predictor in 
older women. Strong negative automatic thoughts may 
suggest an association not only with pre-depressive 
states but also with depressive symptoms themselves 
[27]. In future studies, it may be beneficial to consider 
using an assessment tool that can assess depressive 
symptoms themselves. In the field of preventive occu-
pational therapy, OD as a new health indicator is just 
beginning to be explored. Further investigations are nec-
essary into the relationship between diversified health 
and OD among community-dwelling older adults.

Last, CAOD total score was used in this study for 
analysis. However, the four most common experienc-
es of OD (occupational marginalization, imbalance, 
alienation, and deprivation) might be characteristic for 
specific groups. Future studies would be necessary to 
explore which experience is the most likely to occur in 
community-dwelling older adults, to better prevent or 
improve their OD. 

Conclusions

To explore the predictors of OD in community- 
dwelling older adults, an investigation focusing on 
functional and subjective health was conducted. Neg-
ative automatic thoughts was a significant predictor 
in older women. This was the first study to determine 
predictors of OD in community-dwelling female older 
adults. In addition, this is a noteworthy result, even for 
older adults who appear to maintain a high degree of 
activity. Age, physical functions, as measured by FTSST 
and TUG, and activity and participation, as measured 
by JST-IC, were not significant factors. In contrast, the 
psychological factor of negative automatic thoughts was 
identified as significant. Negatively evaluating stressful 
events related to an occupation may cause OD. In order 
to prevent OD in community-dwelling older women, 
it may be useful to evaluate, maintain, and improve 
negative automatic thoughts to prevent OD. The results 
of this study can provide an assessment perspective 
and intervention strategy focusing on occupations to 
occupational therapists active in the field of preventive 
occupational therapy.



14 PREDICTORS OF OCCUPATIONAL DYSFUNCTION

Conflict of Interests

The authors declare that there is no conflict of inter-
est.

Acknowledgements

We would also like to thank Mr. Joao Carlos Koch 
Junior from Sapporo Gakuin University, Hokkaido, 
Japan, for the proofreading of this manuscript.

References
[1]  Jackson J, Carlson M, Mandel D, Zemke R, Clark F. 

Occupation in lifestyle redesign: The well elderly study 
occupational therapy program. Am J Occup Ther. 1998; 
52(5): 326–36. 

[2]  Clark F, Jackson J, Carlson M, Chou CP, Cherry BJ, Jor-
dan-Marsh M, et al. Effectiveness of a lifestyle interven-
tion in promoting the well-being of independently living 
older people: results of the Well Elderly 2 Randomised 
Controlled Trial. J Epidemiol Community Health. 2012; 
66(9): 782–90. 

[3] Levasseur M, Filiatrault J, Larivière N, Trépanier J, 
Lévesque MH, Beaudry M, et al. Influence of Lifestyle 
Redesign® on health, social participation, leisure, and 
mobility of older French-Canadians. Am J Occup Ther. 
2019; 73(5): 7305205030p1-8.

[4] Chippendale T, Boltz M. Living legends: Effectiveness 
of a program to enhance sense of purpose and meaning 
in life among community-dwelling older adults. Am J 
Occup Ther. 2015; 69(4): 6904270010p1-1.

[5] Kyougoku M. Unstructured assessment for occupational 
therapy, 4 condition method (in Japanese). Tokyo: Seishin 
Shobo; 2010.

[6] Kielhofner G. Model of human occupation: Theory and 
application, 2nd ed. Baltimore, MD: Williams & Wilkins; 
1995.

[7] Kielhofner G. Conceptual foundation of occupational 
therapy 2nd ed. Philadelphia: F. A. Davis; 1997.

[8] Teraoka M, Kyougoku M, Nakayama T, Nishimoto Y, 
Yamasaki S, Nakamura H. Basic study on Classification 
and Assessment of Occupational Dysfunction (CAOD). 
Sogo Rehabilitation. 2013; 41: 475–9.

[9] Teraoka M, Kyougoku M. Analysis of structural relation-
ship among the occupational dysfunction on the psycho-
logical problem in healthcare workers: a study using 
structural equation modeling. PeerJ. 2015a; 3: e1389.

[10] Teraoka M, Kyougoku M. Causal relationship between 
occupational dysfunction and depression in healthcare 
workers: A study using structural equation model. PeerJ 
PrePrints; 2015b; 3: e787v1.

[11] Miyake Y, Eguchi E, Ito H, Nakamura K, Ito T, Nagaoka 
K, et al. Association between occupational dysfunction 
and metabolic syndrome in community-dwelling Japa-
nese adults in a cross-sectional study: Ibara study. Int J 

Environ Res Public Health. 2018; 15(11): 2575.
[12] Stav WB, Hallenen T, Lane J, Arbesman M. Systematic 

review of occupational engagement and health outcomes 
among community-dwelling older adults. Am J Occup 
Ther. 2012; 66(3): 301–10.

[13] Marzetti E, Calvani R, Tosato M, Cesari M, Di Bari M, 
Cherubini A, et al. Sarcopenia: an overview. Aging Clin 
Exp Res. 2017; 29(1): 11–7.

[14] Svestková O, Sládková P, Kotková K. Application of 
international classification of functioning, disability and 
health (ICF), functional health and disability. Cent Eur J 
Public Health. 2016; 24(1): 83.

[15] Montoliu T, Hidalgo V, Salvador A. Importance of Per-
sonality for Objective and Subjective-Physical Health in 
Older Men and Women. Int J Environ Res Public Health. 
2020; 17(23): 8809.

[16] Araújo L, Teixeira L, Ribeiro O, Paúl C. Objective vs. 
subjective health in very advanced ages: Looking for 
discordance in centenarians. Front Med. 2018; 5: 189.

[17] Teraoka M, Kyougoku M. Development of occupation- 
based practice 2.0 that integrates occupation based- 
practice and dissolution approach for belief conflict. Jpn 
Occup Ther Res. 2014; 33(3): 249–58.

[18] Teraoka M, Kyougoku M. Development of the final ver-
sion of the classification and assessment of occupational 
dysfunction scale. PloS one. 2015c; 10(8): e0134695.

[19] Teraoka M, Kyougoku M. Psychometric properties of 
Classification and Assessment of Occupational Dysfunc-
tion for healthcare professionals. Jpn Occup Ther Res. 
2015d; 34: 403–13.

[20] Nakai Y. The validity of Eating Attitudes Test (EAT) (in 
Japanese). Seishin Igaku. 2003; 45(2): 161–5.

[21] Fukushi M. Re-examination of cut-off values for galacto-
semia screening and discussion of standard cut-off values 
(in Japanese). J Jpn Soc Mass-screening. 2010; 20(3): 
199–210.

[22] Teraoka M, Kyougoku M. Estimating latent rank of occu-
pational dysfunction for healthcare workers (in Japanese). 
Jpn Occup Ther Res. 2017; 36(3): 309–19.

[23] Shojima K [online]. The batch-type neural test model: 
A latent rank model with the mechanism of generative 
topographic mapping [cited 2022 February 10]. Available 
from: http://shojima.starfree.jp/ntt/index.htm.

[24] Shiraga K, Kawano K. Interpreting health-related quality 
of life using latent rank theory (in Japanese). Jpn J Psy-
chol. 2018; 89(3): 251–61.

[25] Makizako H, Shimada H, Doi T, Tsutsumimoto K, Naka-
kubo S, Hotta R, et al. Predictive cutoff values of the 
five-times sit-to-stand test and the timed “up & go” test 
for disability incidence in older people dwelling in the 
community. Phys Ther. 2017; 97(4): 417–24.

[26] Kendall PC, Howard BL, Hays RC. Self-referent speech 
and psychopathology: The balance of positive and nega-
tive thinking. Cognit Ther Res. 1989; 13(6): 583–98.

[27] Beck AT. Cognitive therapy and the emotional disorders. 
UK: Penguin; 1976.

[28] Harrell TH, Ryon NB. Cognitive-behavioral assessment 



Yun S et al. 15Asian J Occup Ther 19: 8−15, 2023

of depression: Clinical validation of the Automatic 
Thoughts Questionnaire. J Consult Clin Psychol. 1983; 
51: 721–5.

[29] Hollon SD, Kendall PC, Lumry A. Specificity of de-
pressotypic cognitions in clinical depression. J Abnorm 
Psychol. 1986; 95: 52–9.

[30] Kodama M, Katayanagi H, Shimada H, Sakano Y. The re-
lationships among stress coping with automatic thoughts, 
state of anxiety, and depressive symptoms in college 
students (in Japanese). The Human Sciences (Human 
Research Center, Waseda University). 1994; 7: 14–26.

[31] Eguchi M, Kunikata H. Construct validity and reliability 
of Automatic Thoughts Questionnaire-Revised (ATQ-R)  
(in Japanese). Nihon Hokenkagaku Gakkaishi. 2015; 
17(4): 187–94. 

[32] Iwasa H, Masui Y, Inagaki H, Yoshida Y, Shimada H, 
Otsuka R, et al. Development of the Japan science and 
technology agency index of competence to assess func-
tional capacity in older adults: Conceptual definitions 
and preliminary items. J Gerontol Geriatr. 2015; 1: 
2333721415609490.

[33] Iwasa H, Masui Y, Inagaki H, Yoshida Y, Shimada H, 
Otsuka R, et al. Assessing competence at a higher level 
among older adults: development of the Japan Science 
and Technology Agency Index of Competence (JST-IC). 
Aging Clin Exp Res. 2018 ;30(4): 383–93.

[34] Kodama S, Kurimori S, Hoshi T. Association between 
feelings of happiness among community-dwelling, inde-
pendent, elderly individuals in an Okinawan farm village 
and survival three years later (in Japanese). Nihon Koshu 
Eisei Zasshi. 2018; 65(5): 199–209.

[35] Ministry of Health, Labour and Welfare of Japan [online]. 
Comprehensive survey of living conditions [cited 2021 
April 10]. Available from: https://www.mhlw.go.jp/toukei/
list/20-21.html.

[36] Shojima K. Exametrika (Version 5.5) [online]. [cited 2022  
February 10]. Available from: http://antlers.rd.dnc.ac.jp/ 
~shojima/exmk/jindex.htm

[37] Kwon SM, Oei TP. Cognitive change processes in a 
group cognitive behavior therapy of depression. J Behav 
Ther Exp Psychiatry. 2003; 34(1): 73–85.

[38] Alsaleh M, Lebreuilly R, Lebreuilly J, Tostain M. The 
relationship between negative and positive cognition and 

psychopathological states in adults aged 18 to 20. J Ther 
Comport Cogn. 2016; 26(2): 79–90.

[39] McLean CP, Asnaani A, Litz BT, Hofmann SG. Gender 
differences in anxiety disorders: prevalence, course of ill-
ness, comorbidity and burden of illness. J Psychiatr Res. 
2011; 45(8): 1027–35.

[40] Carayanni V, Stylianopoulou C, Koulierakis G, Babat-
sikou F, Koutis C. Sex differences in depression among 
older adults: are older women more vulnerable than 
men in social risk factors? The case of open care centers 
for older people in Greece. Eur J Ageing. 2012; 9(2): 
177–86.

[41] Girgus JS, Yang K, Ferri CV. The gender difference in de-
pression: are elderly women at greater risk for depression 
than elderly men? Geriatrics. 2017; 2(4): 35.

[42] Araújo L, Ribeiro Ó. Incapacity paradox of very-old 
people (in Portuguese). Acta Med Port. 2011; 24: 189–96.

[43] Henchoz K, Cavalli S, Girardin M. Health perception and 
health status in advanced old age: A paradox of associa-
tion. J Aging Stud. 2008; 22(3): 282–90.

[44] Wagman P, Björklund A, Håkansson C, Jacobsson C, 
Falkmer T. Perceptions of Life Balance Among a Work-
ing Population in Sweden. Qual Health Res. 2011; 21(3): 
410–8.

[45] Wagman P, Håkansson C. Exploring Occupational Bal-
ance in Adults in Sweden. Scand J Occup Ther. 2014; 
21(6): 415–20.

[46] Durocher E, Gibson BE, Rappolt S. Occupational Justice: 
A Conceptual Review. J Occup Sci. 2014; 21(4): 418–30.

[47] Hasebe S, Kohiyama K. Clinical usefulness of occupa-
tional therapy focused on the severity of occupational 
dysfunction among three hospitalized patients in a conva-
lescent rehabilitation ward: A case study. Jpn Occup Ther 
Res. 2021; 40(3): 351–8.

[48] Milligan C, Dowrick C, Payne S, Hanratty B, Neary D, 
Irwin P, et al. [online]. Men’s sheds and other gendered 
interventions for older men: Improving health and well-
being through social activity: A systematic review and 
scoping of the evidence base. Lancaster: Lancaster Uni-
versity Centre for Ageing Research [cited 2021 April 10].  
Available from: http://envejecimiento.csic.es/documentos/
documentos/lancaster-ac-uk-men-in-sheds2013-02-2015.
pdf.


