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Abstract

Background

Working at old ages is regarded as a good way to keep one’s health according to the idea of

productive aging. However, there is not enough evidence yet whether retirement is good or

bad, or the kind of effects it has on the health of older adults aged 65 and over. We exam-

ined it by using a recent data of Wako city, a suburb area near Tokyo in Japan.

Methods

One thousand seven hundred sixty-eight participants answered to 3 waves of survey ques-

tionnaires: 2008, 2010, and 2012, successively. We considered 3 indicators of health; self-

rated health, mental health (GDS15) and HLFC (Higher-Level Functional Capacity: TMIG-

IC). In cross-sectional analysis, we compared these 3 indicators by three groups: full-time

worker, part-time worker, and non-worker. In longitudinal analysis, we compared these

three indicators by two groups: subjects who successively worked in 2008, 2010, 2012, and

subjects who worked in 2008 but retired before 2010. We used one-way and two way

repeated measures ANCOVA for these analyses, respectively.

Results

It was significantly clear that retirement worsened both mental health and HLFC in people

aged 65 years and over; especially, mental health worsened rapidly and HLFC gradually.

However, these indicators didn’t worsen in subjects who changed from full-time jobs to part-

time jobs. Quitting from part-time jobs deteriorated mental health gradually and HLFC mod-

erately compared to full-time jobs.
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Conclusion

The results support the activity theory that older adults who quit from full-time jobs deterio-

rated both mental health and HLFC, though at different speeds. If they make a transit to

part-time jobs, the deterioration would be moderate. It shows that working is an effective

way of social participation for older people aged 65 years and over in Japan.

Introduction
According to OECD (Organization for Economic Co-operation and Development) statistics,
Japan is the seventh in the 35 countries of OECD where the working rate of the elderly people
is high. [1]. As the proportion of elderly over 65 years old is estimated to increase rapidly and,
on the contrary, the number of labours decrease, the Japanese government is promoting older
people to engage into work [2]. “The Law concerning Stabilization of Employment of Older
Persons” was amended in April 2013; therefore, those who hope to work until 65 years of age
are protected to do so.

In Japan, the employee used to have a lifelong commitment to their first employment until
retirement after 1950s. When the seniority system was predominant, there were opinions that
older people should retire as early as possible not to disturb younger people [3]. There are
many studies indicating that retirement has either a good effect or no relation at least on one’s
health [4],[5],[6],[7],[8],[9] which supports disengagement theory [10]. On the other hand,
there are also many researches suggesting that retirement worsens one’s health [11],[12],[13],
[14],[15],[16], which supports activity theory [17].

Disengagement theory and activity theory are the diametrically opposite notions about the
relationship to the society for older people which have been disputed for a long time in geroto-
logical study. According to the disengagement theory, it is natural for older people to withdraw
from society gradually as they age. Because they become short of stamina, the mental and phys-
ical health improves by leaving hard work. On the other hand, according to the activity theory,
maintaining relations with the society leads to successful aging. By this notion, withdraw from
the society by retirement deteriorates one’s health.

The subjects of the former researches in Japan [8],[9] were restricted as full-time regular
workers and the subjects of the latter [16] were under 65 years old. There is no Japanese research
focusing on the people aged 65 and older except for the one indicating that work may protect a
decline in BADL only in men, by using an 8-year longitudinal survey [18]; however, the data
used was from the year 1990s. In Japan, we have experienced rapid ups and downs of the econ-
omy in the last twenty years and this, in turn, has violently changed the employment environ-
ment, generating either many willing and unwilling early retirees or other flexible and diversified
types of employment such as non-regular workers [19]. People’s attitude toward retirement may
drastically change, but it has not been verified in the last these fifteen years. Moreover, there are
few researches focusing on the people aged 65 years and over who have retired in Japan.

Precisely, the current working status of the people over 65 years and older is not clear
enough. What kind of people are working or how they are working in Japan? The Silver
Human Resource Center was the largest independent employment support system in Japan to
share works with older people, collaborating with many public institutions or local authorities
[20]. However, the works the members share are restricted to low wage and light work within
20 hours a week and the number of its members is about 730 thousands nationwide which is
only about 2% of elderly people in Japan [21]. The statistics shows that about 19.5% of the
elderly people are working [1], but it is not clear yet about the rest of them.
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Moreover, due to the employment environmental change in the last twenty years, many
alternatives have occurred in older workers, such as going to Hello-Work (public employ-
ment security office with no age restriction) [22], using commercial temporary staff services,
starting a new business by themselves, or engaging in Nonprofit Organizations. Recently,
they can also get allowances to participate in other social activities as volunteers (to get
vouchers, regional money, or paid vacation). There, they can work not as only full-time
workers but also part-time or telecommuting workers [23]. Especially in older job seekers,
there are few job offers of regular employee, but mainly part-time employee in opposition to
their intentions [22]. It is also not clear the difference of the effects by these types of employ-
ment yet.

Also, we have to recognize the different situations between those working under 65 years
old and over 65 years old. According to the Annual white paper on the Aging Society 2014,
71.0% of the people over 60 years old in Japan don’t feel any trouble at their life economic sit-
uations [24]. They tend to start their second lives after ensuring enough assets, monthly
steady pensions and social securities. At their first retirement, people may be anxious about
their financial situation, but it is more important for them how to spend their rest of life at
the retirement after 65 years old, because the financial situation cannot be changed easily by
any means after 65 years old. Moreover, the work they can do is limited by the physical con-
ditions even though they have enough experiences, and they are less ambitious about the eco-
nomical attainments than younger generations. Older people prefer to emphasize their
contribution to society at working. It is a kind of health promotion or participation to the
regional community for improving their well-being [25]. Social participation at older age is
regarded to have good effects for one’s health as a preventive measure from isolation. It is
expected even to reduce medical expenses. This study aims to clarify the effect of working as
a way of social participation and change in the working status on the health of the people
over 65 years old using the data that reflects the change of employment environment these
days.

Materials and Methods
The occupations the older people engage in are very different between in urban and rural areas.
Agriculture, forestry, and fishery are main fields of working at older age in rural areas but not
in urban areas [18]. Wako city is located at the South-East part of Saitama prefecture which has
been developed as a bed town within the range of 15–20 kilometers directly connected to
Tokyo metropolitan area by three railways. Over 50% of workers or students living in Wako
city commute to Tokyo. Agricultural lands are about 11.1% of the city area [26].

In 2008, the population of this city was 74,879 and that of those over 65 years old was
10,003. The study sample were 4,169 (41.7% of population) which consisted of two mail sur-
veys (Wave 1-A and Wave 1-B), excluding the elderly living in institutional care facilities and
registered as Care-Level 2 whose criteria was partially dependent in basic activities of daily liv-
ings such as toileting or feeding, and more severe from all the elderly 65 years and older living
in the city. Wave 1-A complied of representative samples of 2,528 elderly over 65 years old
who were randomly selected residents of Wako-City on July 1st in 2008. Wave 1-B complied of
all residents registered as living alone on October 1st in 2008, exclusive of Wave1-A subjects
(n = 1,641). We collected completed replies from 1,773 subjects (70.1%) of Wave 1-A and
1,141 subjects of Wave 1-B (69.5%). We followed up these subjects with identified ID number.
This survey questionnaires were conducted by mail at three different times 2008 (Wave 1),
2010 (Wave 2), and 2012 (Wave 3) in this city. We analyzed the answers of 1,768 people with
continuous valid responses at these 3 times.
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Ethical considerations
This research had been all approved by the Ethics Committee (IRB: Institutional Review Board)
of the Tokyo Metropolitan Institute of Gerontology. Participants were explicitly informed that
the data produced in the survey would be confidential, would not affect their treatment, and
would be used only for academic research purpose. All participants gave their informed written
consents to each survey by themselves. We didn’t accept the consent by any surrogate.

Measurements
We used the following four variables at 3 waves in this study.

1. Working Status
Respondents were asked about their working status at each wave from the three options:
“Working more than 35 hours per week”, “Working less than 35 hours per week”, and “Not
working”. We regarded “Working more than 35 hours per week” as a full-time worker (F),
“Working less than 35 hours per week” as a part-time worker (P), and “Not working” as a
non-worker (N).

2. Self-rated health
Self-rated health is a subjective opinion about one’s general health status which is asked at
the beginning of the questionnaire, such as “how do you feel about your health status?”
from four options of “very good”, “good”, “fair”, and “poor”. We categorized the options:
“very good” and “good” as 1 and “fair” and “poor” as 0 with regard to the data analysis.

3. Mental Health: GDS15
We use the Japanese version of Geriatric Depression Scale 15 (GDS15) to measure the
respondents’mental health. GDS15 is a screening tool for depression of older people [27]. It
consists of 15 items with self-reported measures about feelings in daily life. The answers
were labeled as ‘yes’ (1) or ‘no’ (0). Positive items are reverse coded (e.g., ‘Are you satisfied
with your life?’ ‘Do you feel happy most of the time?’). Total scores range from 0 to 15 with
higher scores indicating more depressive symptoms.

4. Higher-Level Functional Capacity (HLFC): TMIG-IC
Tokyo Metropolitan Institute of Gerontology Index of Competence (TMIG-IC) is a widely
used standard scale to measure HLFC in Japan and its validity has been tested repeatedly
[28]. It evaluates 13 tasks about instrumental activities of daily living (5 items), intellectual
activities (4 items), and social roles (4items). Each task was assessed with a "yes" or "no."
Each "yes" counted as one point, for a maximum of 13 points. Higher scores reflected a
higher functional level of higher-level competence.

Procedure
At first, we compared self-rated health, mental health and HLFC by working status; full-time
worker (n = 220), part-time worker (n = 273), and non-worker (n = 1275) at Wave1. Secondly,
to understand the effect of the change of working status, full-time worker at Wave1 was set as
the control variable, and we compared the following three groups: (F,F,F) which shows 55 peo-
ple who continued to work as full-time workers at Wave2 and Wave3; (F,P,P) which shows
13 people who changed their status to part-time workers at Wave2 andWave3; and (F,N,N)
which shows 20 people who were unemployed at Wave2 andWave3. Finally, we compared the
two groups of (F,N,N) and (P,N,N) which shows 41 people who were part-time workers at
Wave1 but become unemployed at Wave2 andWave3, in order to clarify the difference of the
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effects of retirement from full-time job and part-time job. In our longitudinal analysis, we
define the difference between Wave 1 andWave 2 as a short time effect and the difference
between Wave 1 and Wave 3 as a long-term effect.

Statistical Analysis
In this study, we used one-way and two-way repeated measures ANCOVA (Analysis of Covari-
ance) to distinguish the effects of each group. First, we compared the health related scores by
working status as a cross-sectional analysis using one way ANCOVA. Sex, age, years of school-
ing, annual couple income, occupation (self-employed or not) were set as covariates. Secondly,
to clearly differentiate the effects of the change in working status and time-effect, we compared
three groups of (F,F,F)(F,N,N)(F,P,P) and two groups of (F,N,N)(P,N,N) by two-way repeated
measures ANCOVA as longitudinal analyses using same covariates as a cross-sectional analy-
sis. We analyzed all data with IBM SPSS statistics for Windows version 20.0 (IBM Corp.,
Armonk, NY, USA).

Results

Baseline Characteristics
Table 1 shows the baseline characteristics of the participants at Wave1 by working status. Full-
time and Part-time workers were relatively younger than non-workers (p<0.001 by F test) and
more males (p<0.001 by Chi-squared test). Part-time workers had higher educational attain-
ments (p<0.001 by Chi-squared test). Annual couple income of full-time workers were higher
than part-time workers or non-workers (p<0.001 by Chi-squared test). Percentage of self-
employment was higher in full-time workers (p<0.001 by Chi-squared test).

Cross-sectional analysis
Fig 1 shows the result of cross-sectional analysis at Wave1. Full-time and part-time workers were
almost at a same level but significantly better than non-workers at self-rated health, GDS15, and
TMIG-IC by one way ANCOVA (p<0.001) with the 5 covariates previously mentioned.

Longitudinal analysis
Fig 2 shows statistically significant differences both in main effect (working status) and in
interaction effect (working status by time) of GDS15 (p = 0.002, 0.033) and TMIG-IC

Table 1. Baseline characteristics of the participants at Wave1.

Total Full-time Part-time None p

N = 1768 N = 220 N = 273 N = 1275

Age Mean(SD) 73.4(7.0) 70.2(4.8) 71.1(5.1) 74.3(7.3) <0.001†

Sex Male(%) 42.2 68.6 52.6 36.1 <0.001‡

Educational attainment college degree or more (%) 25.6 26.2 30.7 24.6 <0.001‡

Annual couple income �2.99 million JPY(%) 64.5 38.8 55.9 70.5 <0.001‡

3–4.99 million JPY 24.0 30.8 25.9 22.6

5–9.99 million JPY 8.3 20.3 12.1 5.5

�10 million JPY 3.2 10.1 6.2 1.5

Occupation Self-employed(%) 16.2 41.2 22.7 10.5 <0.001‡

† by F test

‡ by Chi-squared tests

doi:10.1371/journal.pone.0144069.t001
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(p<0.001, 0.001) between (F,F,F), (F,P,P) and (F,N,N). Fig 3 also shoes differences between
(F,N,N) and (P,N,N) in the main effect (working status) of TMIG-IC (p = 0.004) and interaction
effect (working status and time) of self-rated health (p = 0.021) (Table A and Table B in S1 File).

Table 2 is the result of multiple comparisons with Bonferroni corrections. We found signifi-
cantly different types of appearance between mental health (GDS15) and HLFC (TMIG-IC) in
a short-term and long-term between Wave1 and Wave2 (p = 0.002,<0.001), and between
Wave2 and Wave3 (p = 0.699, 0.012) of (F,N,N). The effects on mental health emerged in a
short-term, though the effects on HLFC gradually continued in a long-term.

Discussion
According to the cross-sectional analysis, working over 65 years old relates significantly to the
high scores of self-rated health, mental health (GDS15), and HLFC (TMIG-IC). Part-time
workers attained almost equal scores as full-time workers. According to the longitudinal analy-
sis of comparison shown at (Fig 2), we found a causal relationship that retirement has a bad
effect on both mental health and HLFC, but it doesn’t significantly have an effect on self-rated
health. On the other hand, the people who changed their jobs from full-time to part-time were
not affected, which is the same as the people who continued working full-time. In the compari-
son of the two groups in Fig 3, the effect of quitting from their part-time job on mental health
was slower than that of full-time job but reached the same level in a long-term. On the con-
trary, the effect on HLFC started 2 years after Wave 1.

The fact that retirement leads to the deterioration of one’s health, after age adjustment
means that working has a good effect to maintain one’s health. Consequently, this study sup-
ports the activity theory of working people over 65 years old.

Fig 1. Cross-sectional analysis of working status at Wave1 by one-way ANCOVAwith 5 covariates of
age, sex, years of schooling, annual couple income, occupation (self-employed or not). ** p<0.01 by F
tests.

doi:10.1371/journal.pone.0144069.g001

Fig 2. Longitudinal analysis of 3 groups by repeatedmeasures ANCOVA. (F,F,F) shows the subjects
who continued fromWave 1 toWave 3 as full-time workers. (F,P,P) shows the subjects who changed from
full-time work to part-time work betweenWaves 1 and 2. (F,N,N) shows the subjects who quitted their full-time
work betweenWaves 1 and 2. Status: main effect of working status, Time: main effect of time series,
Status*Time: interaction effects of working status and time series.

doi:10.1371/journal.pone.0144069.g002
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We have considered five reasons for it. First, the characteristics of the jobs they engage are
different. For instance, the jobs for those 65 years older tend to be generally very easy. They
don’t feel nervous doing these jobs. That may be why they don’t feel relax when quitting their
jobs.

Secondly, the attitudes the jobs require are also different; the former jobs are their lifelong
jobs to earn livings but the latter usually means only an addition. They are not required to
work at responsible positions with high pressure but as individuals outside the seniority system
such as guard, garbage collector, cook, or caretaker of an apartment [22]. That would be why
part-time job also has almost the same effects.

Thirdly, retirement may cause the secession from the effects of social participation to health.
They may have lost the connection to society by retirement which can only be maintained by
engaging to work. This study shows that the effects of retirement both on mental health and
HLFC occur at different speed. The long-term effects on physical and functional capabilities
appear slower than mental aspects. That may be because isolation proceeds slowly and harms
HLFC correspondingly after losing the connection with the society.

Fourthly, it may by a reverse causation that poor health causes retirement. By the multiple
comparison of each groups by each waves (Table 2), we can find one significant value between
(F,P,P) and (F,N,N) at Wave1. Whether older people choose part-time job or retirement at
quitting from full-time job may be affected by the health status and if they choose retirement,
the health status becomes worse. Other reverse causations are not seen statistically.

Fifthly, there may be some intermediate factors. For example, the decrease of income due to
retirement may be the reason of health deterioration. Actually, there is a significant difference
of the annual couple income between (F,F,F) and (F,P,P) or (F,N,N)at Wave 2 (p<0.001,
p = 0.017), but the correlations between the annual income and GDS or HLFC at Wave 2 are
not statistically significant. Therefore, the possibility of income decreases as the intermediate
factor is limited.

Apart from that, we have clarified the effect of part-time job. Although there are many older
job-seekers for full-time jobs [22], it seems to be enough to maintain their health by doing
part-time jobs and a good transition when quitting from full-time job to avoid rapid deteriora-
tion of health in those over 65 years old.

This study has various limitations. This research was conducted only 3 times in 4 years. We
must examine whether the effects are only temporal or permanent by conducting longer
researches. The interval is also 2 years, so the definition of short-term and long-term is by the
convenience of statistical operations. Also, the variety of occupations was not considered. Self-
employment, which is contained statistically more in the subjects of this research, or farming,
which is more in rural areas, may be different from other occupations. The sample sizes of the
ANCOVAs are relatively small even though they are statistically significant. Although this

Fig 3. Longitudinal analysis of 2 groups by repeatedmeasures ANCOVA. (F,N,N) shows the subjects
who quitted their full-time work betweenWaves 1 and 2. (P,N,N) shows the subjects who quitted their part-
time work betweenWaves 1 and 2.

doi:10.1371/journal.pone.0144069.g003
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analysis was based on a large quantity of the samples, it is expected to be supplemented to raise
the precision of the results by the additional research, for example, by the qualitative studies.

In Japan, the policy called “community care system” is promoting for 2025 as the solution
of our unprecedented ageing society. Engagement in the work of older people is expected to be
a part of it as one of the variety programs to prompt older people to social participations.
Working is expected to be higher and, thus, be regarded as the most productive activity than
volunteer, hobby, or other programs. So, the fact that working is desirable to maintain one’s
health as this study clarified should be known widely.

Nevertheless, at the same time, retirement over 65 years old leads to deterioration of one’s
health. To maintain their health even after retirement, we are expected to support them a

Table 2. Results of multiple comparisons by two-way repeatedmeasures ANCOVA.

(F,F,F)(F,P,P)(F,N,N)

Self-rated health

Status W1 W2 W3 Time (F,F,F) (F,P,P) (F,N,N)

(F,F,F)_(F,P,P) 1.000 1.000 1.000 W2_W1 1.000 0.487 0.551

(F,P,P)_(F,N,N) 0.656 0.307 1.000 W3_W1 0.719 1.000 0.552

(F,F,F)_(F,N,N) 0.528 0.612 1.000 W3_W2 0.599 0.317 0.087

GDS

Status W1 W2 W3 Time (F,F,F) (F,P,P) (F,N,N)

(F,F,F)_(F,P,P) 1.000 1.000 1.000 W2_W1 0.886 0.757 0.002**

(F,P,P)_(F,N,N) 0.317 0.013* 0.007** W3_W1 0.868 0.810 0.036*

(F,F,F)_(F,N,N) 0.471 <0.001*** 0.002* W3_W2 0.771 0.615 0.699

TMIG-IC

Status W1 W2 W3 Time (F,F,F) (F,P,P) (F,N,N)

(F,F,F)_(F,P,P) 0.494 1.000 1.000 W2_W1 0.534 0.510 <0.001***

(F,P,P)_(F,N,N) 0.02** 0.002** <0.001*** W3_W1 0.004** 0.559 <0.001***

(F,F,F)_(F,N,N) 0.105 <0.001*** <0.001*** W3_W2 <0.001*** 0.870 0.012

(F,N,N)(P,N,N)

Self-rated health

Status W1 W2 W3 Time (F,N,N) (P,N,N)

(F,N,N)_(P,N,N) 1.000 1.000 0.149 W2_W1 0.517 0.663

W3_W1 0.573 0.023*

W3_W2 0.196 0.002**

GDS

Status W1 W2 W3 Time (F,N,N) (P,N,N)

(F,N,N)_(P,N,N) 1.000 0.216 1.000 W2_W1 0.013* 0.051

W3_W1 0.043* 0.002**

W3_W2 0.701 0.159

TMIG-IC

Status W1 W2 W3 Time (F,N,N) (P,N,N)

(F,N,N)_(P,N,N) 0.281 0.003* <0.001*** W2_W1 <0.001*** 0.719

W3_W1 <0.001*** 0.004**

W3_W2 0.019* 0.002**

F: Full-time worker, P: Part-time worker, N: Non-worker.

* p<0.05

**p<0.01

***p<0.001 was applied by t-tests with Bonferroni Corrections.

doi:10.1371/journal.pone.0144069.t002
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seamless shift to the next program of social participation [29]. Thereby, the studies about the
comparison or the relation between working and other programs are expected after this.

Supporting Information
S1 File. Table A Descriptive statistics before adjustments by covariates. F: Full-time worker,
P: Part-time worker, N: Non-worker, GDS: the short form of Geriatricl Depression Scale,
TMIG-IC: TMIG Index of Competence to measure Higher-Level Functional Capacity.
Table B Effect sizes of two analysis by repeated measures ANCOVA: (F,F,F)(F,P,P)(F,N,N)
and (F,N,N)(P,N,N). DV: dependent variable, SS: Type III Sum of Squares, df: degrees of
freedom, MS: Mean Squares, F: F value, p: tested by F test; � p<0.05, ��p<0.01,
���p<0.001, pη2: partial η squared. 5 covariates were used of Sex, age, years of schooling,
annual couple income, occupation (self-employed or not). F: Full-time worker, P: Part-
time worker, N: Non-worker, GDS: the short form of Geriatric Depression Scale, TMIG-IC:
TMIG Index of Competence to measure Higher Level Functional Capacity.
(DOCX)

Acknowledgments
We are grateful to Mr. Tonai, Mr. Abe (Wako City office) and all people participated in this
study.

Author Contributions
Conceived and designed the experiments: UM YFMN TF HS. Performed the experiments:
MN TF MH KN TK YM. Analyzed the data: UM HU YF. Contributed reagents/materials/anal-
ysis tools: UM TF MHHS YF. Wrote the paper: UM.

References
1. Labour force statistics [Internet]: Organization for Economic Co-operation and Development. Available:

http://www.oecd.org/std/labour-stats/

2. Cabinet Office. Government of Japan: Provision of aging society in 2013. In: White paper on the Aging
Society 2013. Tokyo: 2013. pp. 55–7. Japanese. Available: http://www8.cao.go.jp/kourei/whitepaper/
index-w.html

3. Genda Y. Averting the Clash of Generations. In: A Nagging Sense of Job Insecurity: The New Reality
Facing Japanese Youth. Tokyo: Chuo-Koron publishing; 2001. pp. 97–112. Japanese.

4. Ekerdt DJ, Baden L, Bossé R, Dibbs E. The effect of retirement on physical health. Am J Public Health.
1983; 73(7):779–83. PMID: 6859363

5. Midanik LT, Soghikian K, Ransom LJ, Tekawa IS. The effect of retirement on mental health and health
behaviors: the Kaiser Permanente Retirement Study. J Gerontol B Psychol Sci Soc Sci. 1995; 50(1):
S59–S61. PMID: 7757831

6. Reitzes DC, Mutran EJ, Fernandez ME. Does retirement hurt well-being? Factors influencing self-
esteem and depression among retirees and workers. Gerontologist. 1996; 36(5):649–56. PMID:
8942108

7. Mein G, Martikainen P, Hemingway H, Stansfeld S, Marmot M. Is retirement good or bad for mental and
physical health functioning? Whitehall II longitudinal study of civil servants. J Epidemiol Community
Health. 2003; 57(1): 46–49. PMID: 12490648

8. Osada H, Ando T. Effects of retirement on mental health and psychological well-being. Job Stress Res.
1998; 5:106–11. Japanese.

9. Sugisawa A, Sugisawa H, Nakatani Y, Shibata H. Effect of retirement on mental health and social well-
being among elderly Japanese. Nihon Koshu Eisei Zasshi. 1997: 44(2):123–30. Japanese. PMID:
9130849

10. Cumming E, Henry WE. Growing old: The process of disengagement. New York: Basic Books; 1961.

Effects of Retirement on the Health of Older People in Japan

PLOS ONE | DOI:10.1371/journal.pone.0144069 December 3, 2015 9 / 10

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0144069.s001
http://www.oecd.org/std/labour-stats/
http://www8.cao.go.jp/kourei/whitepaper/index-w.html
http://www8.cao.go.jp/kourei/whitepaper/index-w.html
http://www.ncbi.nlm.nih.gov/pubmed/6859363
http://www.ncbi.nlm.nih.gov/pubmed/7757831
http://www.ncbi.nlm.nih.gov/pubmed/8942108
http://www.ncbi.nlm.nih.gov/pubmed/12490648
http://www.ncbi.nlm.nih.gov/pubmed/9130849


11. Bossé R, Aldwin CM, Levenson MR, Ekerdt DJ. Mental health differences among retirees and workers:
findings from the Normative Aging Study. Psychol Aging. 1987; 2(4):383–9. PMID: 3268232

12. Hammerman-Rozenberg R, Maaravi Y, Cohen A, Stessman J. Working late: the impact of work after 70
on longevity, health and function. Aging Clin Exp Res. 2005; 17(6):508–13. PMID: 16485870

13. Christ SL, Lee DJ, Fleming LE, LeBlancWG, Arheart KL, Chung-Bridges K, et al. Employment and
occupation effects on depressive symptoms in older Americans: does working past age 65 protect
against depression? J Gerontol B Psychol Sci Soc Sci. 2007; 62(6):S399–403. PMID: 18079428

14. Schwingel A, Niti MM, Tang C, Ng TP. Continued work employment and volunteerism and mental well-
being of older adults: Singapore longitudinal ageing studies. Age Ageing. 2009; 38(5):531–7. doi: 10.
1093/ageing/afp089 PMID: 19474036

15. Li Y, Xu L, Chi I, Guo P. Participation in productive activities and health outcomes among older adults in
urban China. Gerontologist. 2014 Oct; 54(5):784–96. doi: 10.1093/geront/gnt106 PMID: 24030035

16. Sugihara Y, Sugisawa H, Shibata H, Harada K. Productive Roles, gender, and depressive symptoms:
evidence from a national longitudinal study of late-middle-aged Japanese. J Gerontol B Psychol Sci
Soc Sci. 2008; 63(4): 227–34.

17. Havighurst J. Successful aging. In Williams R, Tibbitts C, DonahueW, editors. Processes of aging.
New York: Atherton; 1963. pp. 299–320.

18. Fujiwara Y, Shinkai S, Kobayashi E, Minami U, Suzuki H, Yoshida H, et al. Engagement in paid work as
a protective predictor of BADL disability in Japanese urban and rural community-dwelling elderly resi-
dents: An 8-year prospective study. Geriatr Gerontol Int. In press. doi: 10.1111/ggi.12441

19. Suzuki M, Ito M, Ishida M, Nihei N, Maruyama M. Individualizing Japan: searching for its origin in first
modernity. Br J Sociol. 2010; 61(3):513–38. doi: 10.1111/j.1468-4446.2010.01324.x PMID: 20840430

20. Harada K, Sugisawa H, Shibata H. Causes of elderly people leaving senior citizens human resource
centers in Japan. Jpn J Gerontol. 2009; 31(3):350–8. Japanese.

21. Harigane M, Ishibashi T, Oka M, Osada H. Aging at work in Japan’s Silver Human Resource Center.
Jpn J Gerontol. 2009; 31(1):32–8. Japanese.

22. Minami U, Suzuki H, Kuraoka M, Kobayashi E, Fukaya T, Uchida H, et al. An initiative to develop a new
employment support facility for older job seekers in metropolitan areas. Nihon Koshu Eisei Zasshi.
2015; 62(6):281–93. doi: 10.11236/jph.62.6_281 Japanese. PMID: 26268596

23. Hotta T. The conditions and problems of the social participation of the elderly people at present. Jpn J
Geriatr Psychiatry. 2003; 14(7):853–8. Japanese.

24. Cabinet Office. Government of Japan: Economic situations of older people. In: White Paper on the
Aging Society 2014. Tokyo: 2014. pp. 11–4. Japanese. Available: http://www8.cao.go.jp/kourei/
whitepaper/index-w.html

25. Mats-Costa C, Besen E, James JB, Pitt-Catsouphes M. Differential impact of multiple levels of produc-
tive activity engagement on psychological well-being in middle and later life. Gerontologist. 2014; 54
(2):277–89. doi: 10.1093/geront/gns148 PMID: 23213083

26. Statistical Chart [Internet]: Wako City. Japanese. Available: http://www.city.wako.lg.jp/home/shisei/
toukei/you_2_13/you_2_13_01.html

27. Sheikh JI, Yesavage JA. Geriatric Depression Scale (GDS): Recent evidence and development of a
shorter version. In: Brink TL, editor. Clinical Gerontology: A Guide to Assessment and Intervention.
NewYork: The Haworth Press; 1986. pp. 165–73.

28. KoyanoW, Shibata H, Nakazato K, Haga H, Suyama Y. Measurement of competence: reliability and
validity of the TMIG Index of Competence. Arch Gerontol Geriatr 1991; 13:103–16. PMID: 15374421

29. Fujiwara Y. Relationships, seamless, life course, multiple support, integrated community care system.
J Jpn Soc Intergener Studi 2014; 4(1):17–23. Japanese.

Effects of Retirement on the Health of Older People in Japan

PLOS ONE | DOI:10.1371/journal.pone.0144069 December 3, 2015 10 / 10

http://www.ncbi.nlm.nih.gov/pubmed/3268232
http://www.ncbi.nlm.nih.gov/pubmed/16485870
http://www.ncbi.nlm.nih.gov/pubmed/18079428
http://dx.doi.org/10.1093/ageing/afp089
http://dx.doi.org/10.1093/ageing/afp089
http://www.ncbi.nlm.nih.gov/pubmed/19474036
http://dx.doi.org/10.1093/geront/gnt106
http://www.ncbi.nlm.nih.gov/pubmed/24030035
http://dx.doi.org/10.1111/ggi.12441
http://dx.doi.org/10.1111/j.1468-4446.2010.01324.x
http://www.ncbi.nlm.nih.gov/pubmed/20840430
http://dx.doi.org/10.11236/jph.62.6_281
http://www.ncbi.nlm.nih.gov/pubmed/26268596
http://www8.cao.go.jp/kourei/whitepaper/index-w.html
http://www8.cao.go.jp/kourei/whitepaper/index-w.html
http://dx.doi.org/10.1093/geront/gns148
http://www.ncbi.nlm.nih.gov/pubmed/23213083
http://www.city.wako.lg.jp/home/shisei/toukei/you_2_13/you_2_13_01.html
http://www.city.wako.lg.jp/home/shisei/toukei/you_2_13/you_2_13_01.html
http://www.ncbi.nlm.nih.gov/pubmed/15374421

