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Abstract The purpose of  this study  was  to construct  QOL
models  for the elderly that included ikigai as  a composition

factor and  to clarify  differences in twe kinds of  models,  one

constructed  for the elderly with  habitua] exercise  and  the other

for those  without  it.

  The suhjects  were  1,566 healthy cemmunity-dwelling

independent people aged  60 years or more  (752 males,  814

females>. First, the ratio  ef  subjects  with  ikigai was  calculated,

The ratios  of  subjects with  different kinds of  objects of  ikigai

were  also  calculated. Next, structural equation  models  (SEM)
were  constructed  on  the basis of  social,  physical, and  mentaI

QOL  and  ikigai, Fits ofthe  models  were  evaluated.  Tb examine

whether  the presence or absence  of  habitual cxercise  caused

any  difTerence in the QOL rnodel, subjects  were  divided into 4

groups according  to whether  they were  male  or female and

whether  they had or did not  have an  exereise habit. Multi-

population group simultaneous  analysis was  then performed
among  the four groups.
  More than  85%  of  the subjects  had objects of  ikigai. lkigai

is an important factor for comprehending  the QOL  of  the

elder]y, It was  possible to construct  QOL  models  fbr the

elderly  with  ikigni as a composition  factor. The effect  of

physical QOL  on  mental  QOL  was  negligible  in females

irrespective of  whether  they had an  exercise  habit. The effect

of social QOL on mental  QOL  was  profbund in agecl females

with  an exercise habit. The effect  of  the living situation on

mental  QOL was  profound in aged  females without  an  exercise

habit. The effect ofmental  QOL on  ikigai was  more  marked  in

subjccts without  an  exercise  habit than in those  with  an

exercise habit. J Ph.v,siol Anthmpol Appt Human  S(,i 24ew:
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Introduction

  Quality of  life (QOL), a concept  that allows us to

comprehend  the various  aspects  of  individuals totally and

efTers a viewpoint  that emphasizes  psychological aspects, is

important in understanding  
"Successfu1

 Aging" (Hoshino,
1996). UntiL the present, it was  thought  to be particularly
important to evaiuate the QOL  ofthe  elderly  from emotional  or

mental  aspects measuring  
"happy

 aging".  These aspects are

generally called  
"subjective

 happiness" and  are  evaluated  from

viewpoints  such  as life satisfaction, morale,  happiness, etc,

(Hoshino, 1996},

  WHOQOL  (WHO, 1996) developed as  an  index to evaLuate

QOL, synthetically  consists of  four concepts:  mental  domain.

physical domain, social re]ationships, and  the environment,  In

Japan, Shibata (1998) has proposed a  theoretical QOL  model,

which  consists ofthe  same  four domains as WHOQOL.  In this

model,  mental  QOL  has the highest rank,  and  lower in ranking,

secondary  factor struetures  where  the physical, social, and

living situations are located are  assumed  {Shibata,1998).
Sh{bata pointed out that it is important to recognize  that the

elderly  have social  roles and  insisted that the QOL  of  the

elderly  shou]d  be evaluated  with  consideration  of  ikig. ai  (Migai
is explained  below.)

  Ikigai rnay  be an element  ofQOL  peculiar to Japan. There is

no  word  with  identical rneaning  in European countries  or  in the

United States (Shibata, 1998). Shibata (1998) defined ikigai as

'`the
 consciousness  or fee]ing of  achievement  obtained  by a

person whcn  he or  she  is doing something  usefu1 fbr someone

else or for soeiety".  (Other researchers  defined ikigai

differently. For instance, Maeda et al. { 1979) defined ikigai as  a

subiective  happy feeling.)

  The contribution  of  physical aspects  to raising the QOL
level of the elderly is recognized.  FLijita (1989) reported  that

selrevaluation  of health contributed  most  markedly  to raising

and  maintaining  the QOL  level, fo11owed by social activities

and  the ability to carry  out  ADL,  According to a  review  by

Larson (1978), feelings of  health greatly influence subjective
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happiness. Recently it was  reported  that exercise contributes to

improvement in QOL greatly in elderly people who  suffered

from illness especiallM an  illness such  as cancer  (ACSM, 2004;
Matsushita and  Matsushima, 2004; Galvao and  Newton, 2005).

  Thus, selfievaluation of  health and  ability to perform ADL,
which  are related  to the physical aspect, may  contribute most

to raising  the QOL  level of  the elderly.

  However, the effect  of  exercise  was  not  examined  in the

QOL model  with  ikigai. Even  though selflevaluation  ofhealth

and  ADL  favorably affect QOL, encouraging  the elderly to

exercise may  be meaningless  ifexercise does not  contribute  to

raising the QOL Ievel. Therefbre, to ciarify the effect of

exercise  on  the elderly, it is necessary  to compare  two groups,
one  with  and  the other without  habitual exercise in the ()OL
model  with  ikigai,

  With community-dwelling  elderly people as  subjects,  this

study  aimed  to examine  whether  the presence or  absence  of

habitual exercise resulted in any  difference in the QOL model
ofthe  elderly in addition  to ikigai.

Methods

I. Subjectsandsurvaymethod

  The subjects  were  elderly  people, mainly  participants in

local lifelong learning circles,  which  provide cultural  and

physical activities  such  as  ceramic  art  and  trim gymnastics,
Whether they participated in the circles  regularly  or  irregularly
or whether  they participated in social activities other than

learning circlcs was  not examined,  The fo11owing six  cities

were  selected for this study  by purposive selection. Kushiro

(Hokkaido), Akita (Akita prefecture), Mito (Ibaragi
prefecture), Kanazawa  (Ishikawa prefecture), Fukui (Fukui
prefecture), Komaki  (Aichi prefecture) and  Gifu (Gifu
prefecture). One to three hundred questionnaires were

distributed to subjects  in each  city  (total 1,900 questionnaires},
An auther  who  worked  in a university  in each  city  visited

every  subject, as the interviewer in charge  ofthe  citM and  read

offthe  questions and  collected the questionnaires at the time of

visit. Preceding an  explanation  of  the surveM  interviewers
made  it clear  that subjects  could  refuse  the interview and  that

such  a  refusal  would  not  result  in any  disadvantage. INle

recovered  1,865 questionnaires, Among  them,  those with

incorrectly completed  face sheets  (concerning gender, age,

medical  history, etc.) were  excluded,  We finally obtained  I,566
completed  questionnaires from 752 males  and  814 females

Table 1 Samplesize

(effective recovery  rate,  84g(b).

2. Survay

  In view  of  the reports of  Shibata (1998), the QOL of  the

elderly was  assumed  to consist  ofthe  fbllowing factors: menta1

QOL, physical QOL, social QOL, the living situation, and

ikigai. The items that were  used  to evaluate  each  factor were  as

fo11ows.

1) MentaleOL

  The  fo11owing scales  were  selected  for assessment  ofmental

QOL because we  considered  that their yalidity  and  reliability

were  guaranteed and  they had been used  frequently in the past.
I-a, Depression

  The Selflrating Depression Scale (SDS) (Zung,1965) and

The Center fbr Epidemiologic Studies Depression Scale (CES-
D) (Rad}ofZ1977) have been used  widely  for assessment  of

depression. The CES-D, which  has been used  frequently for
evaluation of the QOL ofthe  elderly, was  chosen  for this study.
In making  up  the questions for the questionnaire we  referrcd  to

a version translated into Japanese by lrhtomi et al. (1993). In
this scale, the higher the score, the more  severe  the depression,
i-b. Satiopction

  The Life Satisfaction Index A  (LSIA) was  used  to evaluate

the  degree of  satisfaction  with  life (Adams, 1969). In the

LS[A, the theoretical structure  of  fivc factors was  shown,  and

the LSIA was  used  as  an  evaluation  index on  condition  by the

general factor (Wada, 1984). A  higher score  indicated a  higher
level ofsatisfaction,

1-c. Mbrale

  The PGC  morale  sca]e was  devised by Lawton (1975). For
this study, we  used  the translated Japanese version (Koyano,
1984). Morale was  a concept  originally representing  strength

of  spirit  of  soldiers  on  the battlefield or  of  employees  in the
workplace.  Kutner introduced the concept  into the study  of

aging  for the first time (Koyano, 1984). The scale  fbr each  item
was  deterrnined according  to Koyano  ( 1984). A  high degree of
morale  was  indicated by higher scores,

2) PbysicaleOL

  The ADL  questionnaire was  used  to assess ADL  (Sato et al.,

20eO). Its validity  and  reliability  are being examined.  The scale
has been used  for physical screening  and  is considered  to be

usefu1 to assess ADL  in aged  people who  function at a

relatively high level. The  scale consists of  12 items. Subjects

Age Exerciseexperience

60-64 65-69 70-74 75-79 80-848S-Habitua]exercise  Withouthabitualexercise Tbta]

GenderMaleFema]e133167208219222196ll5136S4S62040 228203 5246tl 752814

Tbtal 28842741825111047 431 1135 IS66
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were  requested  to select one  from among  three options  for
each  question. Scoring depended on predetcrmined ru]cs  (Sato
et al., 2000).

  Questions concerning  selfievaruation ofphysical  fitness and

health were  as fo11ows (numbers in parentheses jndicate scores

given to individual categories).

2-a. Seijtevatuation ofPltysicatYitness
  [Inferior (1)], [Moderately inferior (2)], [Norrnal (3)].
[Moderately excellent  (4)], and  [Excellent (5)]
2-b. Seijlevaluation ofhealth
  [Unhealthy (1)], [Not very  hea]thy (2)], [Moderately healthy

(3>], and  [itery hcalthy (4)]
2-e. Raguiar visits  to medical  institutions

  [M:s(1)] and  [No (2)]

[Dissatisfied(5)]
4-b, Sleep duration

  [Able te sleep  very  well  (1)], [Able to sleep reasonab]y  wel1

(2)], [Unable to sleep very  well  (3)], and  [Unable to sleep at all

well  (4)]4-c.
 7lrkingmeaLg

  [Rcgularly (1)], [More or less regularly {2)]. [Not very

rcgularly  (3)], and  [Irregularly (4)]
4-d, Smoking

  [Non smoking  (1)], [Sornewhat <2)], [Avcrage (3)], [Aboye
average  (4)], and  [Heavy (5)]
4-e. Drinking

  [A non-drinker  (1)], [Seldom (2)], [Somet{mes {3)], and

[Almost everyday  (4)]

3) SocialeOL
3-a, FYequencyqfpio,sicalexereises

  [No physical exercise performed (O)], [Several times per

year (1 )], [i-2 times per month  (2)], [2-3 times  per week  (3)],
and  [Almost everyday  (4)]
3-b. Ileriod during which  exercise  antVbr  sports  had been
routinelypet;ibrmed

  [Less than  halfa year (1}], [More than  halfa year but less
than one year (2)], [More than one  year but less than 3 years
(3)], [Morc than 3 years but less than  5 years (4)], and  [More
than 5 years (5)]
3-e. furticipation in volunteer  activities

  [Almost everyday  (1 )], [2-3 times  per week  (2)], [1-2 times
per month  (3)], [Several times  per year (4)], and  [Do not
participate (5)]
3-d, Numberof'close.ti'iends

  [Many (1)], [Several {2)], [One (3)], and  [No closc ftiends
(4)]3-e.

 Going-out

  [Alrnost every  day (1)], [3-4 days per week  {2)], [1-2 days
per week  (3)], and  [Do not go out (4)]
3:fl Time.hameforfatureplans

  [More than 5 years (1)], [3 lrlears (2)l, [One year (3)], [Halfa
year (4)l, and  [one month  (5)]
  Jn view  of the definition of  habitual exercise, we  introduced
a  new  variable  

"exercise
 experience"  into this study, The value

for 
"exercise

 experience"  was  obtained  by multiplying  the
frequency of physical exercise by the period during which

exercise  andlor  sports had been routinely  performed,

4) Livingsituation

  For assessment  ofthe  living situation, we  selected  items that
had been included in the lifestyle survey  based on  a healthy
routine (Breslow, 1977) but not included in the items for
assessment  of  the three kinds of  QOL  described above. Since
smoking  and  drinking activities showed  marked  deviation in
rcaction categories,  they were  excluded  from analysis,

4-a, Economiecondition

  [Nlery satisfied  (1)], [More or less satisfied (2)], [Not
satisfied  but not  dissatisfied (3>], [Slightly dissatisfied (4)], and

" Ikigai

  To assess the presence or  absence  of  ikigai, it is possible to
use  a  psychological scale pub]ished previously, such  as the
Purpose in Life fest <PIL), Japanese version {PIL study  group,
1993), tn the present study, howcvcr, we  devised the fbllowing

question and  categories in view  of  the ideas of  Shibata (1998)
and  Maeda  et al. (1979) and  to rninimize  the subject's  burden
associated with  fi11ing out  the questionnaire,

  The question was  
`CDo

 you have an  ikigai?". The reaction

categories  were:  a rnember  of his or her family, friend or

relative  (1}, travel (2), socia] contribution  or  volunteer  activity

(3), hobby (4), business (5), and  absence  ofan  object  of  ikigai

(6). Subjects were  a]lowed  to choose  mu]tiple  optjons.

  Scores 1-6 were  converted  to a dummy  variable  in such  a

way  that subjects  with  an  ikigai had a new  score  1 and  those

without  an ikigai had a  new  score O,

3. Ana]yses

  The ratio  of subjects with  ikigai was  calculated and  the
ratias  of  subjects with  different kinds of  objects  of  ikigai were

also  calculated.  In addition, values  of  the basic statistics  wcre

calculated  for individual questionnaire iterns. Differences in

mean  values  between groups with  and  without  habituat

exercise  were  examined  by t-test,

  Structural equation  models  {SEM) (Bolren, 1993) were

constructed  on the basis of social, physical, and  mental  QOLs
and  ikigai. Fits ofthe  model  were  cvaluated  by the goodness of
fit index (GFI, AGFI  and  RMSEA).

  In order to examine  whether  the presence or absence  of

habitual exercise caused  any  difference in the QOL modc],

subjects were  divided into 4 groups according  to whether  they

were  male  or  female and  whether  they had an  exercise habit or
not.  The mu]ti-population  simultaneous  analysis was  then

performed among  the fbur groups. Upon performing the

analysis, restrictions  were  set between the actua] variable  and

the potential variable, and  a  difference between standardization

coeMcients  was  examined  with  regard  to the relationship

between potential variables,  The  significant  level for statistica]

testing was  1%.
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Table 2 Proportionofsubjectswith ikigai exercise  habit,

Male Female
Discussion

n% n%

Witheutanobjectofikigai
Anobjectofikigai

11164114.g85.210171312,487,6

Total 7S2 tOO814  100

Results

  Thble 2 shows  the proportions of  males  and  females with

objects  of  ikigai. More  than 85.69,6 of males  and  more  than

87.4% of  females had certain  objects  of  ikigai.

  fable 3 shows  the values  of  basic statistics  for individual

items chosen  as  the framework of QOL, as  well  as results of

significance  tests of differences between groups with  and

without  habitual exercise. In males,  no  significant  differences

were  revealed  between the two  groups fbr age, regular visits  to

medical  institutions, drinking, going-out, future p]ans,
srnoking,  economic  conditions,  sleep  duration, or  regular

rneals.  In females, no  significant differences were  revealed

between the two groups for regular visits  to medical

institutions, CES, smoking,  economic  conditions,  sleep

duration, or  regular meals  (p>=O.Ol>,
  Figures 1 and  2 shows  QOL  models  with  values for the

goodness of  fit indices separately for the 4 groups of  subjects

divided according  to gender as  well  as to the presence or

absence  of habitual exercise, Values of the GFI, AGFI, and

RMSEA  were  O.91, O.88, and  O.04, respectively,  in both

groups. In order  to show  difTerences among  the mode]s  more

clearlM  the significance of  diffbrences in the standardization

coerncients  (SC) between the groups were  examined  (fable 4).

  ]n males,  the standardization presurnption value from the

living situation to mental  QOL, that from social  QOL  to

mental  QOL, and  that from physical QOL to mental  QOL  were

almost  identical to each  other irrespective of  whether  the

subjects had an  exercisc  habit. On the other  hand

standardization presumption values  obtained  similarly  wcrc

different from each  other in fernales and  showed  the trend to be

difTerent depending upon  the presence or absence  of  an

exercise  habit.

  In females, no  significant  correlation was  found between

mental  QOL  and  physical QOL (SC=O.05-O,08). The

correlation  between mental  QOL and  social  QOL  was  hlghest

in female with  an exercise habit (SC==O.60). No significant

differences were  found between subjects  with  an exercise habit

and  without  it both in males  and  in females (a=O,Ol). The

influence of  the living situation  upon  mental  QOL  was  most

pronounced in females without  an exercise habit. Significant

differences were  noted  only  between mental  QOL  and  ikigai

both jn males  and  females. The correlation between mental

QOL  and  ikigai was  more  marked  in subjects  without  an

  In a preliminary study  on  7,402 independent people aged  70

years or more  (Honma, 1999), 86.4% ef  males  and  87%  of

females were  found to have ikigai, Aoki (1994) studied ikigai

in the independent elderly using  a  Japanese version  of  the PIL

test. He  found that about  85% ofmales  and  females had ikigai,

such  as having a definite meaning  or purpose in life, This value

is comparable  to that obtained  in the present study, As

proposed by Shibata, ikigai is an important element  of the

structural concept  of  the QOL of the elderly  and  should

consequently  be considered  to be a dependent variable  in the

QOL model,

  The meaning  of  ikigai for individuals changes  depending on

how  they  perceive ikigai. While taking  ikigai as an  exogenous

variable,  we  therefbre constructed  mental  QOL models  on  the

basis of the QOL  model  of  the elderly proposed by Shibata

(1998) (Figs. 1 and  2). NZilues of the fit index exceeded  a

certain  level in the models  constructed  in this study,  This

indicates that ikigai is one  of  the structural elements  of  the

model,  and  consequently  a factor related  to the QOL of  the

elderly. The WHO  defined QOL  as 
"individuals'

 perception of

their position in life in the context of  the culture  and  value

systems  in which  they live and  in relation  to their goals,
expectations,  standards, and concerns"  (WHO, 1996). It seems
to be appropriate  consequently  to take ikigai as a  prediction
variable in the QOL  model  ofthe  elderly.

  However, the contribution  of  the rnental QOL, which  was

assumed  to be a factor influencing ikigai, was  not  very

pronounced in the present study. ConsequentlM it seems

necessary  to explore another  factor more  influential to ikigai or

to construct  another  model,  Results ofa  fo11ow-up study fbr 36

months  by Honma (1999) indicate that prolongation ofactivity

expectancy  and  life expectancy  depends upon  the presence of

ikigai and  daily activities to encourage  health, It is obvious  that

the presence of  ikigai has a favorable effect on  daily activity

and  life expectancy.  In view  ofthe  results of the present study,

it seems  not enly  necessary  to examine  the effect of ikigai on

raising mental  QOL but also  to examine  the direct effects of

health behavior and  daily life on  ikigai.

  Values of  the basic statistics were  examined  statistica]ly

between subjects with  and  without  an  exercise  habit for each

item of QOL, Significant diffbrences were  fbund between the

two groups for many  items comprising  physical, mental,  and

social QOL, whereas  no  significant  differences were  found for

items comprising  the living situation. These results  indicate

that although  an  exercise  habit has no  significant  efTect on  the

living situation, it has some  efTect  on  QOL,
  Results of numerous  epidemiological  studies have indicated

that, irrespective of age, high levels of  physical activity are

important to maintain  high levels of  physical fitness and  to

establish  a desirable life style (fanaka and  Lee, 1996). The

results of our  study  also indicate that an  exercise  habit is
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effective  in improving QOL, as has been pointed out

repeatedly  in general.
  The effects  ofthe  living situation,  social  QOL, and  physical
QOL on  mental  QOL were  not  markedly  different between two

groups of  males,  one  performing and  the other  not perfbrming
habitual exercise.  These three factors seem  consequently  to be
correlated with  mental  QOL in a similar  way,  In contrast, the

living situation  and  social QOL  had quantitatively different
effects on  mental  QOL in females, depending upon  whether

they had habitual exercise, while  physical QOL  had neg]igible

effects on  mental  QOL irrespective ef  an  exercise  habit. The

last finding suggests  that improvement of physical QOL does
not necessarily lead to improvement of  mental  QOL  in

females,
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                             Fig, 2 Factor structure ofQOL  model  of  female.

 The correlation (SC) of  mental  QOL  with  social QOL had development

significant value  (O.30-O,60) in females with  and  without

habituaT exercise.  The effect  ofphysical  QOL on  mental  QOL  itsel£
was  neg!igible in females with  an  exercise habit. Howevcr, The im

social  QOL was  fbund to influence menta1  QOL moderately  in

the group. An exercise habit consequently  seems  to have a

beneficial efTect on  mental  QOL  in females through  to ameliorate

"e -7

         of social QOL  during participation in physica]

activities rather than thrQugh improvement of  physical ability

      portance ofa  social  network  to the elderly has long
been pointcd out  (Masuchi and  Kishi, 2001). Social support,

an  example  ofwhich  is support  by close  friends, was  reported

         mental  stress (Masuchi and  Kishi, 2001). The
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4 Significance ofdifTerences  in the standardization  presumption value  between exercise  groups

Male Female

HabitualeKerclse   Without

habitual exercise

Habitualexercise   Witbeut

habitualexercisc

Mental QOL <-  Physical QOL
Mental QOL <-  Social QOL
Mental QOL <-  Living situation

    Ikigai <-  Mentat QOL

 e.34

 O,28-O.30

 O,26

 O.25

 O.35-O.35<O.33**

 O.05

 O.60-O.23

 O.27

 e,os

 O.30-O.51<O,37**

ValuesarestandardizationcoeMcients
**p<O.Ol

results  of  the present study  suggest  that social ()OL has a

powerfu1 effect  on  mental  QOL in females with  an exercise

habit, and  that the exercise habit should  be assumed  to be a
factor of social QOL,
  Since a close relationship was  previously fbund between
selfievaluation of  health and  the degree of  satisfaction

(Ishihara et al,, 1989), it has been thought  that physical QOL
regulates  and  modulates  mental  QOL. On  the other  hand
Sidney and  Shephard (1977) reported  that although  athletic

training led to improvement of  health, it had no  effect  on  the

degree of  satisfaction.  In view  of  the findings of the present
study, these apparently  contradictory  results may  be explained
by the assumption  that physical QOL  and  habitual exercise

influence mental  QOL  not  directly, but indirectly through a

third factor.

  The  liying situation  jnfluenced mental  QOL  most

profoundly in females with  no  exercise  habit. In these females,
mental  QOL is considered  to depend mostly  on  the basic living
situation,  Since the amount  of  social  support  is closely

correlated  to the degree of  satisfaction  (Kim et al., 1999), the
effbrt to maintain  basic activities  of  daily life seerns  to

contribute much  to ikigai and  mental  QOL in aged  females

with  no  exercise  habit, who  probably have scanty  social

support.

  In males  as  well  as  in females, subjects  with  an  exercise

habit differed from those without  the habit only  in the

relationship between mental  QOL and  ikigai. In both genders,
habitual exercise  modifies  the extent te which  menta1  ()OL
influences ikigai, and  mental  QOL  contributes  more

profoundly to ikigai in subjects  without  an  exercise  habit than

in those  with  the habit, Based on  the aboye  findings, it is

conceivable  therefore that an  exercise  habit in the aged  benefits
ikigai directly and  indirectly.

Conclusions

  This study  was  made  to construct  QOL  models  for the

elderly  that included ikigai as  a  composition  factor and  also  to

clarify  differences in two  kinds ofmodels,  one  constructed  for

the elderly with  habitual exercise  and  the other  fbr those

without  it.
  The main  results  were  as  fo11ows:

  1. fkigai i'san important factor in order  to comprehend  the

QOL  of the elderly,

  2. It was  possible to construct  QOL models  for the elderly
with  ikigai as  a  composition  factot

  3. The  effect  of  physical QOL on  mental  QOL was

negligible in females irrespective of  whether  they had an
exercise  habit.

  4. The effect ofsocial  QOL on  rnental QOL was  profound
in aged  females with  an exercise habit.

  5, The effect of  the Iiving situation on  mental  QOL was

profound in aged  females without  an exercise habit,

  6. The effect  ofrnental  QOL on  ikigtii was  more  marked  in

subjects without  an  exercise  habit than in those with  an

exercisehabit.
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