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Table 1
Prevalence of Sarcopenia and Low Muscle Mass, Strength, and Physical Performance
Men
Overall G5~69 7074 75~79 8084 8589 P for Trend
0= 568 n=76 =190 0= 172 n =82 n =48
Sarcopenia 124 (21.8) 2 (2.6) 10(5.3) 40 (23.3) 36 (43.9) 36 (75.0) <001
Low muscle mass 218 (384) 16 (21.1) 54 (28.4) 64(37.2) 48 (58.5) 36 (75.0) <.001
Low strength 200 (35.2) 10 (13.2) 28 (14.7) 70 (40.7) 50 (61.0) 42 (87.5) <001
Low physical performance 24 (4.2) 0(0.0) 2(11) 6(3.5) 8(9.8) 8(16.7) <.001
Women
Overall 65--69 7074 75~79 8084 85-89 P for Trend
n = 1314 =278 n =372 n =414 n =180 n =170
Sarcopenia 290 (22.1) 32 (11.5) 44 (11.8) 112 (27.1) 64 (35.6) 70 (54.3) <001
Low muscle mass 508 (38.7) 68 (24.5) 112 (30.1) 178 (43.0) 100 (55.6) 50 (71.4) <.001
Low strength 468 (35.6) 64 (23.0) 72.(19.4) 170 (41.1) 112 (62.2) 50 (71.4) <001
Low physical performance 54 (4.1) 10 (3.6) 6 (1.6) 8(1.9) 16 (8.9) 14 (20.0) <.001

Values are in n (%),

OR = 5.30) than nonsarcopenic older adults. In a similar study con-
ducted in ltaly, 27.3% of participants with sarcopenia and 9.8% of
participants without sarcopenia experienced falls over a 1-year period
(hazard ratio = 3.45)3% Studies have identified physical frailty as the
risk factor for falls and fear of falling in older adults.>>% It is possible
that a vicious cycle of sarcopenia can lead to lower physical perfor-
mance and the resulting changes in physical ability can lead to a higher
incidence of falls and greater fear of falling.

Sarcopenia is associated with adverse health outcomes. TFor
example, Janssen et al*’ showed that the estimated direct health care
cost related to sarcopenia was $18.5 billion in the United States in
2000. Furthermore, Landi et al®® showed that 67.4% of participants
with sarcopenia and 41.2% of participants without sarcopenia died
during a 7-year follow-up in a study of older adults aged 80 years and
older (hazard ratio = 2.95). Our study showed that sarcopenia is
highly prevalent among adults aged 80 years and older. Because older
adults are the greatest consumers of health care and have a high risk
of death, it is very important to begin prevention of sarcopenia early,
possibly before the age of 65.

There were several limitations to this study that warrant mention.
First, the study design was cross-sectional and no outcome data are
available. Further research with a longitudinal design is required to
clarify whether sarcopenia determined by our algorithm can predict
adverse health outcomes in Japanese older adults. Second, the SMI

measurement was estimated using BIA, a method not recommended to
assess muscle mass by the EWGSOP. However, it is not feasible to
measure muscle mass in community-dwelling older adults using dual-
energy x-ray absorptiometry (DEXA), so BIA is a more practical
screening method to use in large samples, especially in a community
setting. However, to determine the specific effect of an intervention,
a more accurate measurement, such as DEXA, computed tomography,
or magnetic resonance imaging, should be used in future studies. Third,
serum data were not measured. Therefore, the relationship between
sarcopenia and IGF-1 could not be determined. Finally, the presence of
sarcopenia might not be able to predict falls in older adults, as this study
was based on the participants having experienced a fall in the previous
year. Further study is required to confirm our findings in participants
with sarcopenia who do not experience falls.

In conclusion, the prevalence of sarcopenia using the EWGSOP-
suggested algorithm for sarcopenia in men and women was 21.8%
and 22.1%, respectively, and the prevalence of sarcopenia increased
age dependently in those older than 75 years in both genders. The
prevalence of sarcopenia in men and women showed an opposite
trend in the young old and in the old old (those older than 85 years).
In addition, participants with sarcopenia had an increased risk for
falls and a greater fear of falling. Outcome studies are needed to
determine the diagnosis of sarcopenia and the cutoff values for
walking speed, HGS, and muscle mass.

Table 2
" Characteristics and Physical Performance in Study Participants With or Without Sarcopenia by Gendler

Men Women

Sarcopenia Nonsarcopenia Sarcopenia Nonsarcopenia

ne=124 n = 444 n =290 n = 1024

Mean SD Mean SD P value Mean S Mean SD P value
Demographic
Age 81.1 4.8 74.0 4.8 <.001 776 54 73.9 5.3 <.001
Body mass index 22,2 2.7 234 3.0 <.001 223 33 23.0 3.2 .002
Sketetal muscle mass index 5.53 0.73 7.16 1.01 <.001 4.23 0.46 5.65 0.94 <.001
Fall related
Fall incidents, n (%) 48 (38.7) 74 (16.7) <.001 94 (32.4) 254 (24.8) 006
Fear of falling, n (%) 84 (67.7) 112(25.2) <.001 244 (84.1) 512 (50.0} <.001
Physical performance
10-m walking time, s 10.0 33 7.7 1.8 <,001 10.0 3.1 7.8 2.0 <001
Timed up and go fest, s 10.2 35 6.6 1.9 <.001 9.1 3.0 7.1 1.8 <.001
Functional reach, cm 23.4 6.6 298 6.2 <.001 239 72 26.7 5.8 01
One leg stand, s 9.5 9.2 20.2 18.3 <.001 12.8 175 19.9 15.1 <001
Five chair stand, s 9.3 1.7 8.2 2.0 004 9.0 2.1 8.2 2.6 032
Handgrip strength, kg 23.0 5.4 34.0 57 <.001 15.9 2.7 22.9 4.6 <.001
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RTICLI: EPIDEMIOLOGY,
RACTICE AND HEALTH

Validation and translation of the Kihon Checklist
(frailty index) into Brazilian Portuguese

Priscila Yukari Sewo Sampaio, Ricardo Aurélio Carvalho Sampaio, Minoru Yamada, Mihoko Ogita and
Hidenori Arai

Department of Human Health Sciences, Kyoto Universily Graduate School of Medicine, Kyoto, Japan

Aim: To translate the Japanese Kihon Checklist (frailty index) into the Portuguese language, and to validate the use
of the checldist for the assessment of the clderly Brazilian. population.

Methods: A semantic analysis was carried out, along with pretesting of bilingual participants. The checklist was
validated against the Edmonton Frail Scale.

Results: A total of 188 Brazilian older adults (mean age 69.5 £ 7.47 years) participated in the present study. In the
semantic analysis, six elderly participants reported no difficulty with responding to the Portuguese version of the
Kihon Checklist. During pretesting with 21 bifingual participants, we found a strong correlation between the total
scores of the original version of the Kihon Checklist in Japanese and the translated version in Portuguese (r = 0.764,
P <0.001). According to the validation process, which involved 161 participants, there was a significant correlation
between the total scores of the Kihon Checklist and the Edmonton Frail Scale (= 0.535, P < 0.001), and between each
domain of the checklist with the total score of Edmonton Frail Scale (lifestyle © = 0.429, P < 0.001; physical strength
©=10.367, P<0.001; nutrition 1= 0.211, P = 0.002; eating ©=0.213, P =0.001; socialization t = 0.269, P <0.001;
memory 1= 0.285, P < 0.001; and mood 1= 0.359, /< 0.001). Furthermore, the Portuguese version of the Kihon
Checklist showed satisfactory internal consistency (Cronbach’s . cocfficient: 0.787).

Conclusions: The Portuguese language version of the Kihon Checklist presented good internal consistency and
validity. Therefore, we encourage its application in the elderly Brazilian population with an aim of monitoring their
frailty to prevent or delay the loss of functional dependence and any other adverse health outcomes. Geriatr Gerontol
Int 2013; eo: eo—oo,

Keywords: community-dwelling older people, Edmonton Frail Scale, frailty, Kihon Checklist, validation.

impairments;*® and (ii) the frailty phenotype is identified
to detect people who find themselves between the inde-
pendent and the dependent life stages.”

Introduction

The rapid increase in the number of frail older adults

is considered a major healthcare challenge.'* In recent
years, the term “frailty” has been repeatedly discussed in
the research literature, and several definitions have been
proposed.* However, there is insufficient evidence to
accept a single definition of frailty, and no single defi-
nition is currently considered to be a gold standard.* In
general, there are two predominant approaches to defin-
ing frailty: (i) frailty is treated as a count of health

Accepted for publication 8 July 2013.

Correspondence: Professor Hidenori Arai MD PhD, Department
of Human Health Sciences, Kyoto University Graduate School
of Medicine, $3 Kawahara-cho, Shogoin, Sakyo-ku, Kyoto
606-8507, Japan. Email: harai@kuhp.kyoto-u.ac.jp

© 2013 Japan Geriatrics Society

_20_

Independent of the adopted approach, valid and low-
cost frailty assessment tools are required for both
research and clinical purposes.® Therefore, the Japanese
Ministry of Health, Labor and Welfare proposed a frailty
index named the “Kihon Checklist” (KCL) that identi~
fies vulnerable older adults as those with a higher risk of
becoming dependent.”'? The KCL is used for screening
frail older adults and is based on the needs of the
Japanese long-term care insurance system." The KCL
has 25 yes/no questions divided into domains: life-
style, physical strength, nutrition, eating, socialization,
memory and mood (Table 1). A subject is identified as
showing frailty if they score 10 points or more in the
lifestyle domain. In addition, the results of the KCL can
be analyzed separately by each domain. Scoring three

doi: 10.1111/ggi. 12134 | 1
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Table 1 Kihon Checklist

1 Do you use public transport (bus or train) to go out by yourself? 0.Yes 1.No
2 Do you shop for daily necessities? 0.Yes 1.No
3 Do you manage financial matrers such as savings or deposits by 0.Yes 1.No
yourself?
4 Do you visit the homes of friends? 0.Yes 1.No
S Do you give advice to friends or family members? 0.Yes 1.No
Physical strength
6 Are you able to go up stairs without using handrails or the wall 0.Yes 1.No
for support?
7 Are you able to stand up from a sitting position without support? 0.Yes 1.No
8 Are you able to walk continuously for 15 minutes? 0.Yes 1.No
9 Have you experienced a fall in the past year? 1.Yes 0.No
10 Do you feel anxious about falling when you walk? 1.Yes 0.No
Nutrition
11 Has your weight declined by 2-3 kg in the past 6 months without 1.Yes 0.No
dieting?
12 Height:_ m Weight: kg "BMI less than 18.5? 1.Yes 0.No
Eating
13 Have you experienced more difficulty chewing tough foods than 1.Yes 0.No
you did 6 months ago?
14 Do you ever experience choking or coughing when drinking soup 1.Yes 0.No
or tea?
15 Do you feel uncomfortable feelings of thirst or dry mouth? 1.Yes 0.No
Socialization
16 Do you go out at least once a week? 0.Yes 1.No
17 Do you go out less often than you did last year? 1.Yes 0.No
Memory
18 Do others point out your forgetfulness or tell you “you always ask 1.Yes 0.No
the same thing”?
19 When you want to make a call, do you usually search for the 0.Yes 1.No
telephone number and call on your own?
20 Do you sometimes not know what the date is? 1.Yes 0.No
Mood
21 (in the past 2 weeks) You feel no sense of fulfilment in your life. 1.Yes 0.No
22 (in the past 2 weeks) You cannot enjoy things that you enjoyed 1.Yes 0.No
before.
23 (in the past 2 weeks) You feel reluctant to do things that you 1.Yes 0.No
could do easily before.
24 (in the past 2 weeks) You do not feel that you are a useful person. 1.Yes 0.No
25 (in the past 2 weeks) You feel exhausted for no apparent reason. 1.Yes 0.No

Lifestyle comprises questions 1-20.

If body mass index (BMI; weight / height?) < 18.5, the respondent scores: yes/1 point.

points or more indicates low physical strength in the
respective domain, and scoring two points indicates low
nutritional status in the respective domain. Scoring two
points or more in the eating domain suggests low oral
function. A negative answer on question number 16
indicates “house-boundedness”, one point or more in
the memory domain suggests low cognitive function,
and finally, scoring two points or more in the mood
domain indicates depression risk.'"

2|
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The KCL has been used in several Japanese studies.
Ogawa et al. concluded that the KCL showed a good
concurrent validity against the Fried's criteria for evalu-
ating frailty."* The KCL in that study had a sensitivity of
60% and a specificity of 86.4%. Fukutomi et al. showed
that the risk groups in all categories in the KCL were
associated with lower activities of daily living, lower
subjective quality of life scores and higher scores on the
geriatric depression scale.”® Another study used the

© 2013 Japan Geriatrics Society



Brazilian version of Kihon Checklist

KCL as an important assessiment tool for investigating
the cost-effectiveness of a community-based exercise
program that reduced and prevented the necessity
for care and disability in frail Japanese older adults.'
Considering the contributions of the KCL to the
research, clinical and policy-making spheres, it is an
important and versatile measurement that should be
extended to countries such as Brazil, which is lacking in
frailty assessment tools, that can be ecasily applied to the
aged population and that can be applied to communities
where the number of elderly (in Brazil, determined by
the chronological age of 60 years or older) is rapidly
increasing as other developing countries. Between 1999
and 2009, the number of the country’s residents who
are aged at least 60 years grew from 9.0% to 11.4%,
reaching 21 million inhabitants, according to the Bra-
zilian Institute of Geography and Statistics;'® and this
number is expected to rise to 29.8% of Brazil's total
population by the year 2050." Therefore, our purpose
was to develop the KCL for use with elderly Brazilian
adults by translating a version into Brazilian Portuguese
and adapting it to the Brazilian culture.

Methods

This was an epidemiological observational study.

Participants

The participants were recruited by municipal health
units and by a recreational club in Curitiba, Parana
State. The inclusion criteria were living in the commu-
nity, aged 60 years or older and being able to respond to
the questionnaire. The additional inclusion criterion
for the pretest of the beta version was being bilingual
(Japanese and Brazilian Portuguese speaker); and for the
validation of the Kihon Checklist — Brazilian Portuguese
version was being able to carry out the physical tests.
The participants who did not match these criteria or
those who did not want to participate in research pro-
cedures voluntarily were excluded from the present
study. The southern area of the country was chosen
because of the large population of Japanese subjects in
the region.

The municipal health units regularly organize meet-
ings to promote health education, physical exercise
practice, group activity and other activities, and the
units were chosen because of their direct contact with
a variety of community-dwelling elderly adults. The
second recruitment location was a recreational club that
promotes Japanese culture with activities directed at all
community members, not exclusively Japanese ones.
Considering the number of older adults engaged in the
activities offered by the health units and the recreational
club, the estimated number of members potentially eli-
gible to participate in this research was 120 subjects

© 2013 Japan Geriatrics Society

from the first recruitiment location and 250 subjects
from the second location.

The subjects were recruited from April to June 2012;
the older adults” members of those institutions received
oral and written explanation about the research proce-
dutes by the researchers themselves and the leaders of
the recreational groups offered by those institutions.
Participation in the present study was voluntary, and all
participants signed an informed consent form. A total of
218 participants were recruited to participate in this
research (99 older adults from the health units and 119
members from the recreational club); however, we
excluded 30 subjects (15 in each institution) from the
analysis because of age lower than 60 years and poor
responses in questionnaires, leaving 188 community-
dwelling Brazilian older adults (84 from the health units
and 104 from the recreational club; Table 2).

Data collections were carried out in June 2012. The
study protocol was approved by the Kyoto University
Graduate School of Medicine Ethics Committee
(E~1575).

Procedures

In accordance with previous validation studies,™* the
procedures of the present study consisted of semantic
analysis with six volunteers along with pretesting of 21
bilingual participants (Japanese and Brazilian Portu-
guese speakers), and the validation procedure involved
161 participants.

Translation of Kihon Checklist original version to
Brazilian Portuguese language

The translation of the KCL into Brazilian Portuguese
was carried out by two native Brazilians members of this
study project. Each researcher prepared a Brazilian Por-
tuguese translation, discussed both versions and then
prepared an initial Brazilian Portuguese version of the
KCL (KCL~PT). This version was then reviewed by a
native Brazilian specialist in the Portuguese language.

Next, the KCL-PT was back translated into Japanese
by two Brazilian Japanese language experts who were
not previously aware of the KCL-PT. The transfators
received the initial translated version and translated it
back into Japanese. After each translator prepared a
version, they discussed their translations and then pre-
pared the final KCL-PT back-translated version that
was submitted for analysis by a Japanese committee of
specialists.

The committee of specialists aimed to verify if the
KCL-PT back translation contained any questions
with different meanings compared with the original
Japanese-language version of the KCL. When the spe-
cialists approved the back-translated version, assured
of the content similarity between both versions,
the version translated into Brazilian Portuguese was

| 3
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Table 2 Participant characteristics

Variables Total Semantic Bilinguals Validation
n=7188 n=06 n=21 n=161
Valid % ()  Valid % (n) Valid % (#) Valid % (n)
Age Mean + SD 69.52£7.47 67991 73.81£8.98 69.05+7.0
Sex Female 74.5 (140) 100 (6) 71.4 (15) 73.9 (119)
Marital status Single 4.8 (9) 0 4.8 (1) 5 (8)
Married 54.0 (101) 16.7 (1) 47.6 (10) 56.3 (90)
Divorced 7.0 (13) 16.7 (1) 4.8 (1) 6.9 (11)
Widowed 34.2 (64) 66.7 (4) 42.9 (9) 31.9 (51)
Living situation Alone 17.6 (33) 33.3 (2) 14.3 (3) 17.4 (28)
With partner 30.3 (57) 0 23.8 (5) 32.3 (52)
With child 21.8 (41) 16.7 (1) 23.8 (5) 21.7 (35)
With. partner and child 24.5 (46) 16.7 (1) 28.6 (6) 24.2 (39)
Other 5.3 (10) 33.3 (2) 9.5 (2) 3.7 (6)
Educational level Elementary school 42.3 (77) 50 (3) 33.3 (6) 43 (68)
Junior high school 15.4 (28) 33.3(2) 16.7 (3) 14.6 (23)
High school 12.6 (23) 0 22.2 (4) 12 (19)
University 25.8 (47) 0 16.7 (3) 27.8 (44)
Other 3.8(7) 16.7 (1) 11.2 (2) 2.6 (4)
Japanese descent Yes 51.1 (95) 0 100 (21) 46.5 (74)
Activity Work 22.9 (40) 66.7 (4) 10 (2) 22.8 (34)
Volunteer 10.9 (19) 0 20 4) 10.1 (15)
Retirement 66.3 (116) 33.3 (2) 70 (14) 67.1 (100)
Medication Yes 82.4 (155) 100 (6) 71.4 (15) 83.2 (134)
No. medications Mean + SD 2.68+224 4+141 344196 3.23+2.07
Frequency of medical None 12.5 (23) 0 14.3 (3) 12.7 (20)
consultation (past 1-2 times 59.8 (110) 40 (2) 76.2 (16) 58.2 (92)
6 months) 3-4 times 17.9 (33) 20 (1) 9.5 (2) 19 (30)
S times or more 9.8 (18) 40 (2) 0 10.2 (16)
Hospitalization Yes 12.4 (23) 16.7 (1) 4.8 (1) 13.2 21)
(last year)
Self-rated health Very good to good 48.1 (90) 16.7 (1) 3011 48.8 (78)
Normal 34.8 (6S) 33 3(2) 33 3 (7) 35 (56)
Not so good to bad 17.1 (32) 0(@3) 14.3 (3) 16.3 (26)
Life satisfaction Very satisfied to satisfied 87 7 (165) 66 7 (4) 90.4 (19) 88.2 (142)
Nor satisfied neither unsatisfied 9 (13) 16.7 (1) 4.8 (1) 6.8 (11)
A bit unsatisfied to unsatisfied ‘5.5 (10) 16.7 (1) 4.8 (1) 4.9 (8)

BMI Mean + SD

26.15+£4.55 32.59+5.25 24.24%2.79 2616%4.S

BMI, body mass index.

designated the KCL-PT alpha version, and the study
proceeded to semantic -analysis.

Semantic analysis of the Kihon Checklist Brazilian
Portuguese alpha version

The study volunteers were asked to answer the KCL-PT
alpha version and a feedback report. The report was
analyzed to verify if there was any topic in the checklist
that was difficult to understand. If there was a topic with
such a problem, we modified the checklist and restarted
the semantic analysis. When the feedback reports
indicated satisfaction with the modified checklist, we

4 |

designated the modified version as the beta version
(Table 3) and submitted it for pretesting with bilingual
participants.

Pretest of beta version with bilingual participants
(Japanese and Brazilian Portuguese speakers)

The volunteers were asked to answer the two KCL ver-
sions (the KCL original version in Japanese and the
KCL~PT beta version in Portuguese). When both check-
lists correlated significantly (sce statistical analysis
section for further details), we designated the Portuguese
version as the KCL-PT and submitted it for validation.

© 2013 Japan Geriatrics Society
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Table 3 Kihon Checklist Brazilian Portuguese beta version
£

Voce visita & casa de seus amigos?
Vocé conversa com seus familiares ou amigos?

Voce caminha mais do que 15 minutos?
Vocé sofreu alguma queda (caiv) no dltimo ano?
10 Voct sente medo de cair?

N RN W

11 Nos dltimos 6 meses, vocé emagreceu 2 a 3 quilos (sem estar de dieta)?
kg IMC menor que 18.57
- 4 ~ - . P . ~
13 L correto afirmar que “vocé ndo consegue comer alimentos de consisténcia dura tio bem

12 Qual a sua altura? m Qual o seu peso?

como 6 meses atrds”?
14 Voce se engasga quando toma chd ou sopa?

15 Vocé se sente desconfortdvel com a sensagio de boca seca?

16 Voce sai de casa mais do que uma vez por semana?

17 Em comparagiio ao Gltimo ano, vocé tem saido menos de casa?

18  As pessoas tem chamado sua atengfio quanto ao seu esquecimento, como: “vocé faz as

mesmas perguntas o tempo todo”?

19 Voce faz ligagdes telefonicas checando vocé mesmo o nimero de telefone?

20 E correto afitmar que “as vezes, vocé nio sabe que dia ot més ¢ hoje”?

21 Nas dltimas 2 semanas, vocé estd insatisfeito com sua vida didria?

22 Nas dltimas 2 semanas, vocé acha sem graga as atividade com as quais vocé se divertia antes?
23 Nas dltimas 2 semanas, voc sente dificuldade ao fazer coisas que antes achava fdcil de fazer?
24 Nas dltimas 2 semanas, vocé sente que nido é mais Gtil para os outros?

25 Nas tltimas 2 semanas, vocé se sente exausto sem razio?

Vocé consegue usar onibus ou trem sem necessidade de ajuda?
Vocé faz compras para o seu dia a dia sem necessidade de ajuda?
Vocé administra sua conta/poupanga bancdria sozinho (a)?

Voct sobe escada sem o apoio de corrimio ou parede?
Vocé se levanta da cadeira sem usar o brago da mesma como apoio?

0.5im 1.Ndo
0.Sim 1.Nio
0.Sim 1.Ndo
0.Sim 1.Nio
0.Sim 1.Nio
0.Sim 1.Nido
0.Sim 1.Nio
0.Sim 1.Nio
1.8im 0.Ndo
1.8im 0.Nio
1.Sim  0.Nio
1.Sim 0.Nio
1.Sim 0.Nido

1.Sim 0.Ndo
1.8im  0.Nio
0.Sim 1.Nido
1.8im 0.Nio
1.Sim  0.Nio

0.Sim 1.Ndo
1.5im  0.Nio
1.Sim  0.Ndo
1.8im 0.Nio
1.8im  0.Nio
1.Sim 0.Nio
1.8im 0.Nio

1Se fndice de Massa Corporal (=peso / altura?) < 18.5, o respondente assinala: sim/1 ponto.

Validation of the Kihon Checklist Brazilian
Portuguese version

The participants were asked to carry out two assess-
ments that measure frailty, the KCL-PT and the
Edmonton Frail Scale (EFS), which was chosen because
it has already been translated to Portuguese, adapted to
Brazilian culture and successfully validated in Brazil." In
addition, the LIS was chosen because it has potential as
a practical and clinical measure of frailty with good
construct validity, good reliability, and acceptable inter-
nal consistency.* The EFS addresses cognition, balance
and mobility, mood, functional independence, medica-
tion use, social support, nutrition, healthy attitudes,
continence, burden of medical illness, and quality of
life. Higher levels of frailty on the EFS are represented
by higher scores, with a maximum possible score of 17
points."™

Statistical analysis

The Kolmogorov-Smirnov test was used to verify the
normality of the data. Descriptive analysis was used to
verify the feedback reports during the semantic analysis.

© 2013 Japan Geriatrics Society
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We used Spearman’s correlation analysis to investigate
the correlation between the total scores of the original
Japanese version of the KCL and the KCL-PT during
pretesting with bilingual participants, and to verify the
correlation between the KCL-PT and the EFS during
the validation process. In addition, we used Kendall’s
Tau to verify the correlation between each KCL-PT
domain with the total score of the EFS. The bivariate
comparisons of the EFS total score between the
KCL-PT frail participants and non-frail participants
were analyzed with the Mann-Whitney U-test. Multiple
regression analysis was used to verify the contributions
of the KCL-PT to the EFS. Finally, we calculated a
Cronbach’s o coefficient to verify the internal consis-
tency of the KCL-PT. All analyses were carried out
using the Statistical Package for the Social Science
(SPSS; IBM, Chicago, 1L, USA), version 20.0.

Results

Translation process

After the analysis by the Japanese specialists, it was
suggested that we modify question number 14 of the
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back-translated KCL-PT version. The newly generated
version was submitted for a second analysis and was
subsequently approved.

Semantic analysis

In the semantic analysis, a total of six community-
dwelling Brazilian older women (mean age 67.0+
9.91 years) answered the KCL-PT alpha version and the
feedback report. The majority of participants (66.7%)
required approximately 10-15 min to respond to the
KCL-PT alpha version, and the language used in the
checklist was considered to be very easy or easy to
understand, according to their reports. In addition, the
participants reported that the checklist contained no
questions that were difficult to answer or uncomfort~
able. All participants reported that the checklist
included their main questions regarding frailty.

Bilingual participants

A total of 21 participants (mean age 73.8 + 8.98 years)
answered both versions of the KCL. The median scores
of the original Japanese KCL was 2 points (minimum 0
to maximum 9), and the median scores of the KCL-PT
beta version in Brazilian Portuguese language was also 2
points (minimum 0 to maximum 6). There was a strong
correlation between the total mean scores of both ver-
sions (r = 0.764, P < 0.001).

Validation process

A total of 161 participants (mean age 69.1 + 7.0 years)
answered the KCL-PT and the EFS. The median score
of the KCL-PT was 3.5 points (considered to represent
non-frailty according to the reference score, min O-max
13), and the median score of the EFS was 3 points
(considered to represent non-frailty according to the
reference score, minimum 0 to maximum 10). Further-
more, the total scores of the KCL-PT and EFS pre-
sented a significant correlation {r=0.535, P <0.001)
when analyzed with Spearman’s correlational analysis
and scatter plot (Fig. 1).

The KCL-PT (2§ items) showed a satisfactory internal
consistency (Cronbach’s o coefficient: 0.787). The
median score for the various domains was as follows:
lifestyle, 3 points (minimum 0 to maximum 13); physi-
cal strength, 1 point (minimum 0 to maximum S); nutri-
tion, 0 points (minimum 0 to maximum 1); eating,
1 point (minimum 0 to maximum 3); socialization,
0 points {(minimum 0 to maximum 2); memory, 1 point
(minimum 0 to maximum 3); and mood, 0 points
(minimum 0 to maximum 5).

Furthermore, all the domains of the KCL-PT corre-
lated with the total score of EFS. The KCL-PT score
explained approximately 39% of the EFS score
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Figure 1 Correlation between the total scores of the Kihon
Checklist and the Edmonton Frail Scale.

(R*=0.387, P<0.001). The domain with the highest
influence on the EFS score was physical strength (coef-
ficient B = 0.330, P = 0.03), followed by mood (coeffi-
cient p = 0.196, P = 0.01; Table 4).

The participants were divided into non-frail and frail
groups according to the KCL-PT frailty score cut-off
points, and we verified that the EFS total score differed
significantly between the groups. The KCL-PT frail
group was also frailer than the non-frail group accord-
ing to the EFS, as they presented higher total scores
(Table 5).

Discussion

The results of the translation and validation of the
KCL-PT procedures were satisfactory. The total score
of the Brazilian Portuguese language beta version
strongly correlated with the original version of the KCL
(r=0.764, P<0.001), as we observed in the results of
the pretesting with bilingual participants. In the valida-
tion procedure, the total scores of the KCL-PT and the
EFS were moderately correlated (r = 0.535, P < 0.001),
and all domain scores of the KCL-PT were correlated
with the EFS total score. Furthermore, there was a dif-
ference in EFS total scores between the participants who
were considered frail and those who were considered
non-~frail according to the KCL-PT.

The KCL-PT domain with the highest influence on
the EFS total score was physical strength (coefficient
B =0.330, P = 0.03). Several studies consider that physi-
cal function is a particularly important aspect when
determining frailty, and have reported that a decline of
muscle mass, mobility and balance is associated with
becoming frail *** Therefore, it is valuable to focus on
physical function to prevent disabilities in carrying out

© 2013 Japan Geriatrics Society
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Table 4

Relationship between the Kihon Checklist Brazilian Portuguese

version and the Edmonton Frail Scale score (n = 161)

Edmonton Frail Scale total score

Kihon Checklist Kendall's « Pvalue Regression P-value
Domain coefficient f3

Factors Coefficient R?=0.387 <0.001
Lifestyle 0.429 <0.001 0.073 0.788
Physical strength 0.367 <0.001 0.330 0.031
Nutrition 0.211 0.002 0.090 0.267
Eating 0.213 0.001 -0.005 0.966
Socialization 0.269 <0.001 0.075 0.433
Memory 0.285 <0.001 0.145 0.167
Mood 0.359 <0.001 0.196 0.014

Table 5 Differences of the Edmonton Frail Scale total score according to
the frailty condition by Kihon Checklist cut-off points (# = 161)

Kihon Checklist Edmonton Frail Scale total score P-value
Domains Non-~frail Frail

Median Median

(min—max), n (min—max), n
Lifestyle 3 (0-10), 157 6 (5-9), 4 0.015
Physical strength 2 (0-10), 138 4 (2-10), 23 <0.001
Nutrition 3 (0-10), 161 - -
Eating 2 (0-10), 121 3 (0-10), 40 0.012
Socialization 3 (0-10), 113 5 (3-9), 48 0.002
Memory 2 (0-9), 77 3 (0-10), 84 <0.001
Mood 2 (0-9), 138 4 (1-10), 23 <0.001

Analyzed using Mann-Whitney U-test.

activities of daily living and also in instrumental activi-
ties of daily living, which is one of the principal factors
for institutionalization and is also associated with mor-
tality among older adults.**?¢ However, frailty is not
unidimensional; the focus must be extended to include
aspects such as cognition, mood and social support.*' In
the present study, we verified the contribution of the
mood domain score of the KCL-PT to EFS total score
(cocflicient B = 0.196; P = 0.01). Evidence suggests that
depression in the aged population is also associated with
functional impairment and increased mortality,**®
The EFS does not directly address the lifestyle, eating
or socialization domains that are addressed by the KCL-
PT. Those differences might explain the low regression
coefficients of these domains with the EFS total score. It
was intriguing that the nutrition and memory domains
of the KCL-PT, which have corresponding domains in
the EFS, did not present a significant regression coeffi-
cient for the EFS total score. However, when we ana-
lyzed just the specific domains, and not the total EFS
total score, we verified a significant correlation between

© 2013 Japan Geriatrics Society

those domains (nutrition domain Kendall’s 1t coeffi-
cient = 0.483, P < 0.001 and memory domain, Kendall's
T coefficient =0.221, P = 0.002).

Although the KCL-PT domains presented a signifi-
cant regression coefficient with EFS, the value could
be considered low (R*=0.387, P<0.001). The EFS
domains, such as general health state, social support,
medication use and continence, that were not directly
investigated by the KCL-PT could represent the
remaining cocfficient value that is unexplained by KCL-
PT. Despite these differences, the essences of both
frailty assessments were deemed similar because their
total scores were significantly correlated, suggesting that
the EFS was a suitable assessment of frailty for use in
validating the Kihon Checklist in Brazil.

Although this is a pioneer study using the KCL in
Brazil, we unfortunately could not compare our results
with other Brazilian studies present in the literature.
Despite this limitation, we believe that the quality of
the KCL-PT was satisfactory in terms of internal
consistency (Cronbach’s o. coefficient = 0.787), and the

| 7
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KCL-PT is considered a valid frailty index for use with
elderly Brazilian adults because its results correlated
with those of the already-validated EFS. Therefore, we
suggest the use of the KCL-PT to screen and monitor
the elderly Brazilian population’s frailty conditions.

Even though frailty confers morbidity, mortality and
healthcare costs,'” causing an increased strain on all
healthcare systems and family structures, this type of
syndrome can be avoided or delayed with identification
and early intervention.! The awareness of this syndrome
and its risks can be useful in supporting the care of frail
elderly patients by healthcare workers, and thus can
decrease patients’ risks for adverse health outcomes.”
Therefore, the ability to measure frailty is critical for this
process at a healthcare policy level, as well as clinically,
and information about frailty can support program
planners by identifying the range of services that might
be required, and the anticipated level of need for those
services. Clinically, frailty stratification can help in plan-
ning interventions or predicting a patient’s risk of death
or need for institutional care® The KCL-PT can be
used to answer this emergent and emergency demand in
screening the frailty of the elderly Brazilian population
as a first step in facing and confronting frailty in this
population.

The present study had several limitations, including
the limited sample size and possible bias as a result of
the choice of recruitment location. We suggest future
studies that recruit a larger sample size, include different
regions of Brazil and different institutional settings,
such as communities for the elderly (urban and rural
areas), nursing homes and other settings. Furthermore,
additional studies to verify the association of the
KCL-PT with other measures of health are necessary.

We successfully translated the KCL into Brazilian
Portuguese and validated the instrument’s application
in an elderly Brazilian population. We encourage the
application of the KCL-PT to investigate frailty in older
adults with an aim of preventing or delaying functional
dependence and other adverse health outcomes caused
by the aging process. Given the simple 25 yes/no ques-
tion structure of the KCL-PT, the checklist is suitable
for clinical application, research and the needs of policy
malkers.
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ARTICLE INFO ABSTRACT

Background/Purpose: Quality of life (QOL) is an important health outcome of the aged population, and it is
determined by many factors. Evidence shows that the place where older people live is associated with
their health and QOL; however, the environmental factors of QOL have not been clearly investigated.
Therefore, the purpose of our study was to verify the difference in QOL between Japanese elderly people
living in rural and urban areas and the role of activity and participation routine in their QOL.

Methods: Participants were 830 community-dwelling older adults recruited in a municipal college in an
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ﬁi{x/’ﬁ;‘m urban area (n = 550, age = 68.5 = 4,3 years) and in a health center in a rural area (n = 280,
Aged age = 69.8 - 7.8 years), both in Japan. QOL was assessed by WHOQOL-BREF and WHOQOL-OLD, both
Participation developed by the World Health Organization. The occupational routine was measured by a questionnaire
Quality of life concerning frequency of engagement in several activities, Variables were compared by t test, Chi-square

test and the Mann—Whitney U test. Additionally, multiple regression analysis was used to verify the
relation between QOL and occupational routine.
Results; Participants living in the urban area had higher QOL scores than those living in the rural area
(BREF urban = 3.68 : 042 vs, rural = 3.43 £+ 040, p < 0.01; OLD urban = 3.56 # 042 vs,
rural = 3.46 = 041, p < 0.05). In WHOQOL-BREF, physical, work, and reading and writing activities were
positively related with QOL in the urban group; and physical and art activities in rural participants. In
WHOQOL-OLD, no difference was found; however, social activity was important for both groups.
Conclusion: Our findings showed that QOL states and related occupational routine differed between
urban and rural areas. Urban participants had better QOL scores than rural ones and (among the ac-
tivities) physical, work, and reading and writing activities were associated with their QOL. For the rural
group, physical and art activities were important. Furthermore, social activity was an important activity
for QOL in both populations.
Copyright ® 2013, Asia Pacific League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
LLC. All rights reserved.

Rural health
Urban health

1. Introduction

The aged population is a growing concern around the world,
This is especially so in Japan which is considered to be a super-aged
society with the highest proportion of elderly people,’ representing
23.1% of its total population in 2011.2

Many studies have explored the health outcomes of the aged
population to plan the interventions to be offered and to predict
health and social care needs. One of these outcomes is quality of life

* Corresponding author. 53 Kawahara-choe, Shogoin, Sakyo-ku, Kyoto 606-8507,
Japan,
E-mail address: sewo.yukari.55n@st.kyoto-u.acjp (LY. Sewo Sampaio).

(QOL), which has been the focus of much attention and numerous
surveys.>~® Among this research, there is evidence that the place in
which one lives is one of the factors that influences the health and
QOL of older people. People living in rural areas presented lower
QOL scores than those from urban areas; such results may be
explained by environmental differences, educational resources,
social and health assistances, occupation, and other factors>~*¢
However, contradictory results were also found regarding the
relation between living place and QOL, and it was reported that
rural or urban environments had a minor influence on QOL among
the older population.'t

Considering the contrasting results found in the literature about
QOL in urban and rural residents, combined with the lack of in-
formation related to QOL and occupational routine, we designed

2210-8335/$ — see front matter Copyright © 2013, Asia Pacific League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan LLC. All rights reserved.
http://dx.doi.org/10.1016/j.jcgg.2012.11.004
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a study to verify the differences of QOL hetween Japanese older
adults living in rural and urban areas, and to analyze the relation-
ship between QOL and occupational routine with an urban—rural
perspective.

2. Methods
2.1. Participants

The urban participants were recruited in a municipal college
for the elderly and the rural participants in a healthcare center,
both in Japan. We recruited in these two areas because of the
differences of sociodemographic indexes and base economic ac-
tivities to properly charvacterize an urban and a rural area. The
population of the urban area was over 2 million citizens in a total
area of around 300 km?* with industrial activity, while the popu-
lation in the rural area was less than 20,000 inhabitants in a total
area of around 900 km® with agricultural activity as the source of
wealth creation.

The criteria for inclusion were community-dwelling individuals
over 60 years old who were able to complete the questionnaires.
We included people aged GO years or older because we aimed to
investigate work activity as part of the occupational routine; in
most companies in Japan, the retirement process usually starts
from the age of GO years. Older adults who had difficulty in com-
pleting the questionnaires and research procedures independently
were excluded from this study.

A total of 830 individuals were invited to participate in this
research. In the urban area, 550 elderly people were recruited of
whom 287 completed the procedures, In the rural area, 280 elderly
people were recruited of whom 178 completed the procedures. A
total of 465 Japanese older adults were included in the statistical
analysis in our study (Table 1).

2.2, Data collection and procedures

We met the institutions’ directors in the rural and urban areas,
explained the research project and received their permission to
conduct the surveys. We then met the older adults in the in-
stitutions, explained the study and asked them to participate. The
invitation was made orally and in writing. The questionnaires were
distributed with the informed consent form attached and the
answered questionnaires represented the agreement to participate,
Each participant took approximately 30 minutes to fill out the
questionnaires, and sent the completed questionnaires to the main
researcher by mail. Data were collected from August 2009 to

Table 1
Participants’ characteristics (1 == 465),
Variable Rural % Urban % p
(n=178) (n = 287)
Age (y) {mean £ SD) 698:1:78 685:143 003
Gender Male 44.4 55.6 0.02
Educational level Elementary school 3.9 0 0.01
Junior high school 32.0 5.8
High school 52.8 53.6
Junior college 34 6.2
University 34 28.3
Other 4.5 6.2
Living arrangement  Alone 205 193 047
Couple 52.3 49.1
Three or more 222 27.7
Other 5.1 3.9
Presence of medical ~ Yes 64.3 63.9 0.93

service

SD = standard deviation,

January 2010. This research was approved by the ethics committee

at Nagoya University in June 2009 (Protocol number 9-606).
2.3. Measurements

2.3.1. Sociodemographic characteristics

A brief questionnaire was used to collect demographic variables
regarding gender, age, education level, living arrangement and
presence of medical services use. Because of ethical concerns, we
could not investigate the economic status of the participants in this
study.

2.3.2. Quality of life

QOL was assessed through two questionnaires: WHOQOL-BREF
Japanese version'* and WHOQOL-OLD Japanese preliminary ver-
ston.® Both were developed by the World Health Organization
(WHO), which suggests applying both assessments in conjunction
when assessing QOL in older adults. WHOQOL-BREF is divided
into physical, psychological, social relationship and environment
domains. The scores for each item range from 1 (poor) to 5 (good);
a higher score means a higher level of QOL. The internal consis-
tency tested by Cronbach « ranges from 0.66 to 0.82. Discriminate
validity is 31.2 for physical health; 12.3 for psychological health;
8.4 for social relationships, and 6.6 for environment. In our
stucy, the internal consistency reliability tested by the Cronbach
o of the WHOQOL-BREF (26 items) in the urban participants was
0.911 and in the rural participants it was 0.893, The comple-
mentary assessment to measure the QOL of older adults was the
WHOQOL-0LD divided into six domains: sensory abilities, auton-
omy, past—present—future activities, social participation, death
and dying, and intimacy. The scores are similar to those for the
WHOQOL-BREE. The WHOQOL-OLD Japanese preliminary version
showed a high validity score, excluding the question of death and
dying.'® The consistency for the final version of the Japanese
WHOQOL-OLD instrument has not yet been published; however,
we tested its internal consistency reliability by the Cronbach a and
found the values of 0.854 in the urban group and 0.832 in the
rural one,

2.3.3. Activity and participation

Occupational routine was measured by an original activity and
participation questionnaire with 10 questions concerning fre-
quency of engagement in several activities (Table 2). These activ-
ities were chosen based on occupational performance areas in the
Occupational Therapy Practice Framework focused on occupations
and daily life activities,'® while others were taken from Activity and
Participation in International Classification of Functioning, Dis-
ability and Health'” and others were chosen based on a previous
study that included engagement in activities.'®

24. Statistical analysis

Participants’ characteristics were investigated using descriptive
analysis. Aiming to verify the differences of sociodemographic
characteristics between urban and rural participants, we per-
formed the t test for continuous variables and the Chi-square test
for categorical variables; the significant level was considered to be
p < 0.05. Regarding occupational routine, the urban—rural differ-
ences were analyzed using the Mann—Whitney U test and the
relationship between QOL and occupational routine was analyzed
independently for each living area by multiple regression analysis
via the stepwise model. The stepwise method was chosen to verify
which model better fits the relation between all investigated ac-
tivities and QOL. Moreover, collinearity diagnostics were carried
out in the multiple regression analyses.
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Table 2
Questionnaire for participation in activities.

Activity and Participation Questionnaire

This questionnaire concerns the frequency of engagement in several activities. Considering the last 2 weeks, please, circle the number that you decide most appropriate.

Example: Drink green tea (condition: drink green tea 3—4 times in a week)
Never Seldom Quite often
1 (0 times/week) 2 (12 times/week)

@ (3~4 times/week)

Always
5 (7 times/week)

Very often
4 (56 timesfweek)

1. Housework (washing; cleaning; shop daily; repair house, garden; care for the family; other)

1 2 3 4 5

2. Work (full time job; part time job; informal work; include volunteering)

1 2 3 4 5

3. Contact with friends and family who live apart (imeeting; visit; talk by telephone; contact by mail; other)

1 2 3 4 5

4. Using transport or driving a car

1 2 3 4 5

5. Social activity (community event; elderly's club; religious activity; other)

1 2 3 4 5

6. Reading and writing (read a book, a newspaper; write a letter, a poem; other)

1 2 3 4 5

7. Physical activity (walking; gate ball; gymnastics; sports; others)

1 2 3 4 5

8. Handicraft (knitting; sewing; articles made out of paper by hand)

1 2 3 4 5

9. Art activity (appreciate movie; art museum,; picture; musical instrument performance; chorus; tea ceremony, flower arrangement, etc.)

1 2 3 4 5

10. Watching TV and listening to music

1 2 3 4 5
3. Results 3.2, Activity and participation

3.1. Quality of life

Participants living in the urban area had a higher total mean
score for QOL than those in the rural area as indicated by t test
analysis (BREF urban = 3.68 - 0.42 vs. rural = 3.43 4 0.40, t = 5.75,
p < 0.01; OLD urban = 3.56 - 0.42 vs. rural = 3.46 4 041, t = 2.4,
p < 0.05).

In WHOQOL-BREF, participants living in the urban area had
higher mean scores in the physical (t = 3.88, p < 0.01), psycho-
logical (t = 4.02, p < 0.01) and environment domains (t = 8.21,
p < 0.01) (Fig. 1).

Moreover, in WHOQOL-OLD, the urban participants also had
higher mean scores in the autonomy (t = 2.72, p < 0.01) and in-
timacy domains (t = 2.15, p < 0.05) in comparison with those from
the rural area (Fig. 2).
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Fig. 1. Difference between scores in WHOQOL-BREF questionnaire domains between
urban and rural participants. **p < 0.001,

Individuals from the urban area had higher participation in
reading and writing (U = —3.33, p < 0.01), contacts with friends and
family that live apart from them (U = —2.87, p < 0.01), physical
activities (U = —4.17, p < 0.01) and art activities (U = —7.38,
p < 0.01) than those from the rural area. While participants from
the rural area were more engaged in work activities (U = —3.43,
p < 0.01) than their urban counterparts (Table 3).

3.3. Relation between QOL and activity and participation
The important activities among the occupational routine were
different between urban and rural individuals as indicated by

multiple regression analyses. In WHOQOL-BREF, in the urban
group, the best model included work activity, reading and writing,
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Fig. 2. Difference between scores in WHOQOL-OLD questionnaire domains between
urban and rural participants. 'p < 0.05. ”’p < 0.001.
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Table 3

Participation in activities according to the living area,
Activity Rural n Median (interquartile) Urban n Median (interquartile) p
Reading and writing 162 5 (3~5) 285 5 (4-5) 0.01
Contact with friends and family 163 3 (2—4) 287 4 (3—4) 0.01
Physical activity 161 3 (2—4) 287 4 (3-5) 0.01
Art activity 162 1(1-3) 287 3(2-3) 0.01
Work 158 2 (1-4) 285 1(1-3) 0.01
Watching TV and listening to music 164 5 (4--5) 287 5 (4-5) NS
Housework 164 5 (3~5) 286 4 (3-5) NS
Using transport or driving a car 159 4 (2-5) 284 4 (4-5) NS
Social activity 162 3 (2~3) 285 3(2—-3) NS
Handicraft 162 1(1-2) 285 1(1-2) NS

NS = not significant,

and physical activity. [n the rural group results, these activities were
not included; however, in their case, art activity showed a rela-
tionship with QOL (Table 4). The collinearity diagnostics results
showed that there was no variable with collinearity in the multiple
regression analyses in both groups (tolerance coefficients in urban
group: work activity = 0.998; physical activity = 0.919; reading and
writing = 0.921; tolerance coefficients in rural group: physical
activity = 0.98; art activity = 0.98).

In WHOQOL-OLD, differences between individuals from urban
and rural areas were not found. The activity included in the best
model suggested by a stepwise method was social activity in both
populations (Table 4),

4. Discussion

Japan is an industrialized country with one of the largest
economies in the world. Its economy is consistent in branches
related to international trade developed mainly in urban areas, but
the engagement in rural activities such as agriculture is consid-
erably lower. One clear reflection of this inequality is the difference
in population density; in 2010 most of the total population was
concentrated in urban areas (66.8%) as opposed to rural areas
(33.2%).1° There were further differences, as our findings showed.

In the present research we observed that urban individuals had
a better QOL in comparison with those from the rural area in dif-
ferent domains from WHOQOL-BREF and WHOQOL-OLD, a ten-
dency also confirmed by other studies.® This difference may be
explained by socioeconomic status, such as education level and
occupational social class, which varies according to the living area.
Other studies stated that socioeconomic status was a critical factor
predicting the health status of older people and was also related to
QOL among Asian elderly people.20=2% In our study, urban partici-
pants showed higher educational levels and industry-based eco-
nomics, while rural participants showed lower educational levels

Table 4
Influence of participation in activities on quality of life by living areas.

WHOQOL-~ BREF

Rural Urban
R? = 0,148 p = 001 R? = 0.103 p =001
Factor Regression Factor Regression
coefficient f§ coefficient 8
Art activity 0.257 Physical activity 0.184
Physical activity 0.257 Reading and writing 0.174
Work activity 0.139
WHOQOL-OLD
Rural Urban
R? = 0.072 p =001 R? = 0.055 p = 0.01
Factor Regression Factor Regression
coefficient coefiicient 3
Sacial activity 0.269 Social activity 0.235

and were more involved in agricultural activities, as already men-
tioned. Additionally, we suggest that the better QOL scores of urban
participants are because of their higher engagement in activities
positively related to their QOL, such as physical activity and reading
and writing in comparison with rural participants who showed
lower participation in QOL-related activities.

Even that urban participants had a better QOL, the overall QOL
from urban and rural Japanese participants was poor in comparison
with other countries, especially the social domain, confirming other
studies conducted in Japan,*?** In a cross-cultural study, Japan
had the worst score in the social domain compared to 32 other
countries.?® This low score may be related to the findings that the
social activity related positively with QOL, however rural and urban
residents showed low engagement in social activity. It is important
to mention that social activity related positively to QOL in both
groups when assessed by WHOQOL-OLD; but the same was not
observed when assessed by WHOQOL-BREF. Therefore, we rein-
force the importance of application of both WHOQOL assessments
to investigate in depth the QOL demands of older adults,

Regarding the influence of occupational routine in QOL, art ac-
tivity was important only for the QOL in participants from the rural
area. This finding may be explained by few options for leisure time;
entertainment options are limited in comparison with urban areas.
One study confirmed the urban—rural imbalance in terms of leisure
activities and facilities, concluding that in rural areas there is a lack
of leisure opportunities while in urban areas the opposite situation
is observed with plenty of leisure facilities and opportunities for
leisure activity.” Despite the fact that art was an activity related
only to the QOL of rural residents, reading and writing was sig-
nificantly important for urban QOL. Such findings may be linked
with the higher educational level of urban participants. Addition-
ally, they might have more access to bookstores in their living place,
which encourage the habit of reading and writing. Moreover, work
activity was also important for QOL in urban participants. It is
known that higher qualification is directly related to more and
better opportunities of work; moreover, the urban environment
presents the possibility to be engaged in pleasurable work because
of the presence of a wide spectrum of choices among big companies
and industries.” Such favorable conditions may increase profes-
sional and life satisfaction and positively influence QOL. The same
background cannot be extended to the rural area where the ma-
jority of work opportunities are related to agricultural labor,

In both groups, physical activity was positively related with QOL.
This association is well established as reported by other studies,
where significant correlations were found between physical activ-
ity and QOL scores.>* Even in the oldest old people, increases in
the level of physical fitness suggest better contribution to the
improvement of QOL28

Another activity important for QOL in both groups was social
activity. As old age can be seen as a period of life in which the older
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adult is free to explore personal fulfilment, self-realization and
leisure, social activity might be a good contributor to achieve these
expectations.’®3® The benefits of social activity include re-
establishing and strengthening interpersonal relationships, creat-
ing opportunities to give and receive social support, maintaining
social roles and self-validating experiences that can enhance feel-
ings of psychological well-being.' These findings were compatible
with other previous studies that confirmed social participation as
an important factor for QOL in the aged population.®? However, in
our study we observed a deficit on its engagement and an impaired
QOL in the social domain in both cohorts. Irrespective of their living
place, older adults must be encouraged to enjoy the events offered
by their local community and they must be stimulated to become
an active community member favoring human exchange.

Considering our findings, we suggest that extra attention must
be given by those close to older adults in a retirement process
irrespective of their living area. The retirement period triggers
a new occupational routine in the aging process because of the
removal of a busy work routine, Therefore, retirement may provide
freedom for the older adult to explore new interests and occupa-
tions; or may result in isolation from routine and community, often
leading to declining health and QOL.*® Accordingly, we suggest the
introduction of health promoters to adjust to the peculiarities of
each living area and provide opportunities for older adults to
engage in activities that are important for their QOL; for urban
participants, physical, reading and writing, work and social activ-
ities; while for rural participants, physical, art and social activities.
We reinforce the importance of bringing new challenges to elderly
people by exploring these activities as much as possible to enrich
their routines and consequently their lives. Once an individual has
had first contact with an activity and enjoys it, they can continue it
by themselves. However, if older adults resist the offered activity,
a suitable strategy may be for a friend, neighbor or family member
to participate in the process with them. It is possible to prepare an
interesting occupational routine with the mentioned QOL-related
activities combined with individual hobbies that provide pleasure
and wellbeing for older adults, bringing vital energy to their lives.
Thus, as health promoters, we encourage the use of our findings to
guide older adults toward improving their lives.

The limitations of this study were the different proportion of
participants between urban and rural areas and in gender, age
group and educational level. Additionally, we mitigated the rela-
tionship between participation in activities and QOL because of the
low, however statistically significant, regression coefficients and
contribution ratios. Furthermore, future research is needed to
explore other factors that may influence the rural and the urban
Japanese QOL, such as income, spirituality, social discrimination,
self-criticism, regrets, pain, disease, medication etc,!31

In summary, this research achieved its purpose of verifying the
difference in QOL between rural and urban Japanese participants
and the influence of occupational routine on their QOL. The urban
participants had better QOL scores in comparison with rural par-
ticipants, and the occupational routine correlated with QOL in
a different manner according to the living area. For urban partici-
pants, the reading and writing, physical, and work activities were
related to their QOL, while for rural participants the physical and art
activities were important for their QOL as assessed by the
WHOQOL-BREF. Social activity was important for QOL in both
groups as assessed by the WHOQOL-OLD.

1t is known that many efforts have been made through Japanese
policies to minimize the urban—rural disparities; however, our
findings suggest that improvements are still needed, such as pro-
viding universal opportunities for both urban and rural older adult
residents. The implications for the practice of our study are to
facilitate the planning of a meaningful routine for older adults,

being mindful of the peculiarities of each cahort such as the dif-
ferent factors affecting their QOL. For further studies, we recom-
mend more in-depth investigation into the relationship between
QOL and occupational routine in different cohorts and other
QOL-related variables.
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Self-reported quality of sleep is associated with bodily pain,
vitality and cognitive impairment in Japanese older adults

Ricardo Aurélio Carvalho Sampaio, Priscila Yukari Sewo Sampaio, Minoru Yamada, Tadao Tsuboyama
and Hidenori Arai

Department of Human Health Sciences, Kyoto University Graduate School of Medicine, Kyoto, Japan

Aim: Poor sleep can affect physical and mental health, and consequently people’s quality of life (QOL); however,
only a few studies have addressed the potential associations of physical and mental health with quality of sleep (QOS)
in Japan. The present study aimed to investigate the association of QOS with sociodemographic and lifestyle
characteristics, cognitive status, nutrition, depression, seclusion, and QOL in Japanese community-dwelling older
adults.

Methods: Data were collected through self-administered questionnaires and other specific tests in 145 (age 73 years
[range 70-77 years]) participants. The x2-test ot Fisher's exact test were used to compare categorical variables stratified
by QOS, and the Mann-Whitney U-test was used for continuous variables. Furthermore, logistic regression analyses
were carried out to verify the associations with QOS.

Results: The poor QOS group had more males (P < 0.05), a shorter self-reported sleep duration (P < 0.001), higher
body mass index (P < 0.05) and higher risk of depression (P < 0.05), whereas the good QOS group showed higher
scores in the QOL summary and domains of physical component (P < 0.01), general health (P < 0.001), bodily pain
(P < 0.001) and vitality (P < 0.001). In the logistic regression model, cognitive status (OR 0.13, 95% CI 0.03-0.55),
bodily pain (OR 0.91, 95% CI 0.84-1.00) and vitality (OR 0.82, 95% CI 0.73-0.92) were associated with QOS.

Conclusion: The present study provides evidence that QOS is linked to cognitive status, bodily pain and vitality in
Japanese older adults. We maintain that screening a person’s sleep characteristics in a community setting might be
relevant to identify those older adults at risk of a poor QOL and frailty in the early phase, triggering further health
analyses. Geriatr Gerontol Int 2013; ee: ee—ce,

Keywords: bodily pain, cognitive status, quality of life, quality of sleep, vitality.

Introduction qualitative and quantitative aspects of their sleep pattern
and distribution.®
Sleep is a key factor for the restoration, maintenance Researchers have been challenged to develop research
and improvement of a person’s health. Because sleep protocols to assess sleep characteristics in older adults
disturbance can affect physical and mental health, it due to the complex interactions and several confound-
consequently affects people’s quality of life (QOL). ing factors that are associated with the aging process;
Studies have identified that poor sleep quality is associ- however, the importance of the studies related to this
ated with chronic health dysfunctions! and depression,? theme remains clearly relevant for public health.¢
and can be an early sign of physical® and cognitive Several methods are used for assessing sleep, including
decline.*> Such conditions are observed especially in objective and subjective measurements; the “gold
older adults who might experience changes in both the =~ standard” of objective sleep measurement is polyso-

mnography. Unfortunately, its use in research is not
always feasible because of the intensive cost and labor.
Accepted for publication 31 July 2013. Overall, a common method to assess sleep includes
self-report methods; however, one of the concerns
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of Human Health Sciences, Kyoto University Graduate School about subjective reports regards its validity. Generally,

of Medicine, 53 Kawahara-cho, Shogoin, Sakyo-ku, Kyoto the association between the objective and subjective
606-8507, Japan. Email: harai@kuhp.kyoto-t.acjp sleep measures appears to be modest,” but studies have
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shown that the subjective assessment is more sensitive
to detect differences in one’s sleep characteristics than
the objective measurements. Regarding this, a study
found significant differences of quality of sleep (QOS)
between older chronic pain patients and a control group
without sleep complaints, as assessed by their subjective
sleep reports; however, with the exception of sleep dura-
tion, the groups did not differ in the actigraphically
obtained measures of QOS.*

Hence, considering the modest results in the litera-
ture regarding the subjective quality of sleep and QOL
of Japanese older adults, we carried out a study to inves-
tigate the self-reported QOS and its associated factors,
such as sociodemographic and lifestyle chavacteristics,
cognitive status, nutrition, depression, seclusion and
QOL, in Japanese community-dwelling older adults.
We hypothesized that sleep characteristics are related to
important health measurements, and thus their screen-
ing in a community setting can be useful to identify
older adults at risk of a poor QOL and frailty in the early
phase, trigger further health analyses and determine the
requirec approaches.

Methods
This study had a cross-sectional design.

Participanis

The participants were community-dwelling Japanese
older adults, recruited in western Japan through local
press advertisements requesting healthy community~
dwelling volunteers to collaborate in this research. We
met all the subjects willing to participate on a specific
day in November 2012; we explained the research pro-
tocol and then carried out the data collection, excepting
pedometer. During tests, the participants were assisted
by trained assistants. We recruited people aged 65 years
or older who could carry out normal activities of daily
living (ADL) and fill out the questionnaires. We
excluded those individuals who had any of the follow-
ing: (i) moderate or severe cognitive impairment (i.e.
Mini-Mental State Examination [MMSE] score <21
points); (if) uncontrolled cardiovascular, pulmonary or
metabolic diseases; (iil) any orthopedic conditions that
could restrain normal ADL; (iv) any type of surgery
during the previous 3 months; (v) forced bed rest during
the previous 3 months; or (vi) current treatment for
cancer. All participants were informed of the purpose
and procedures of the study, and written consent was
obtained. A total of 179 participants were recruited to
participate in this research; however, 34 of them were
excluded from the analysis because they were aged
lower than 65 years and/or missing data in question-
naires. A total of 145 participants met the criteria for the
study and were willing to carry out the study proce-
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dures. Research procedures started in July, and data
were collected in November 2012,

The study protocol was approved by the Kyoto Uni-
versity Graduate School of Medicine Ethics Committee
(No. E1470, 2012).

Quality of sleep

The QOS was determined through a single question,
“During the past month, how do you rate your sleep
quality?”, and the answers were provided on a four-point
Likert scale with the following options: (i) very good; (i)
good; (iii) poor; and (iv) very poor. We dichotomized the
QOS measure into very good/good (good; coded as 0)
versus poor/very poor (poor; coded as 1).

General assessmenis

The participants answered a self-administered ques-
tionnaire regarding: (i) sociodemographic characteris-
tics, such as age, living situation, educational level,
current work and financial satisfaction; (i) lifestyle and
health condition regarding the frequency of smoking
and alcohol consumption, number of medical consul-
tations in 6 months, number of medications and mor-
bidities; and (iii) other relevant health indicators, such
as self-reported sleep duration, body mass index (BMI),
regular practice of physical activity, pedometer counts
in 14 days, MMSE, Mini-Nutritional Assessment
(MNA), Geriatric Depression Scale (GDS), the Life-
Space Assessment (L5A) and QOL.

The participants were asked about the presence of
several morbidities (e.g. lower back pain, diabetes,
osteoporosis, hypertension, hyperlipidemia, arthropa-
thy and respiratory disease); their report was considered
in the analysis when they were assumed to use pre-
scribed medications for the specific morbidity. In addi-
tion, the presence of more than one chronic condition
was included for analytical purposes.

The self-reported sleep duration referred to the time
when the participants slept at night during the past
month. Height and weight were measured, and the BMI
was calculated as the bodyweight divided by height
squared. For classification purposes, the considered
BMI cut-offs were those proposed by the Japan Society
for the Study of Obesity (i.e. underweight, BMI
<18.5 kg/m?* normal weight, BMI 18.5 to 25 kg/m? and
obese, BMI 225 kg/m?).?

Furthermore, regarding the pedometer data (Yamax
Powerwalker EX~510; Yamasa, Tokyo, Japan), the par-
ticipants were instructed to wear the instrument in the
morning and register the number of steps in a diary at
the end of the day. After 2 weeks, they were asked to
send the pedometers and the diary record by mail to the
researchers. The diary record was then matched with
the pedometer memory, and the average of the step
counts during the 2 weeks was used for the analysis.
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Furthermore, well-recognized health screening tools
in the health sciences literature were used to better
identify the participants’ general health characteristics:
MMSE, for cognitive function in older adults;* MNA,
for a rapid nutritional assessment;'® GDS, for psycho-
logical characteristics;" and LSA, related to seclusion
and decline in ADL and physical function.” QOL was
verified by the Short-Form 8 items (SF-8), which is
an abbreviated version of SF-36 and consists of eight
questions (domains) regarding general health, physical
functioning, role-physical, bodily pain, vitality, social
functioning, mental health and role-emotional. Such
domains were also considered as physical and mental
component sumunaries, as previously specified.® A
higher score in the SF-8 indicates a better QOL score.

Statistical analysis

The Kolmogorov—-Smirnov test was used to verify the
normality of the data. The data are presented as the
median (interquartile range) or respective percentage.
The y*-test or Fisher’s exact test were used to compare
groups stratified by QOS with respect to sex, education,
living situation, work, financial satisfaction, smoking,
alcohol, number of consultations in 6 months, number
of medications, morbidities, comorbidities and regular
physical activity categories. Additionally, the x*-test was
used to compare the pedometer counts and LSA cat-
egorized according to values above or below the median
(6562 steps/day and 86, respectively) due to their
skewed characteristics, and the MMSE, MNA and GDS
scores were categorized according to their respective
cut-offs (i.e. 24, 12 and five, respectively). The Mann—
Whitney U-test was used to compare age, BMI, self-
reported sleep duration, and the SF-8 component
summaries and domains. Logistic regression was
carried out to analyze the potential associations for
QOS in Japanese older adults. Sociodemographic, life-
style and health condition variables were analyzed one
by one as covariates in a partially adjusted model by sex
and self-reported sleep duration. Finally, variables that
reached P<0.1 in the partially adjusted model (e.g.
comorbidities, MMSE, GDS, LSA, SF8 physical and
mental component sumumaries, general health, bodily
pain, vitality, social functioning, and mental health)
were inserted in a fully adjusted model, and analyzed as
covariates considering QOS as a dependent variable.
Statistical significance was set at P < 0.05. All analyses
were carried out using the Statistical Package for the
Social Science program version 20.0 (spss; IBM,
Chicago, IL, USA).

Results

A total of 145 subjects participated in the present study;
they were then divided according to their QOS report
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into good sleep (n=115) and poor sleep (n=30)
groups. In addition, the data in tables are also presented
as the total sample. Their sociodemographic character-
istics are shown in Table 1. No significant difference
was found with respect to age; however, regarding sex,
more males had a poor QOS (P < 0.05). Additionally, no
significant differences were found for educational level,
living situation, current work or financial satisfaction.

Regarding lifestyle and health conditions, the current
number of smokers was less than 10% of the total
participants, and less than 50% of the participants
drank alcohol. There were no differences in the consul-
tation frequency in 6 months, number of medications
or morbidities (Table 2).

We found significant differences in the self-reported
sleep duration (P <0.001), BMI (P <0.05), GDS (P<
0.05), SF-8 - physical component summary (P < 0.01),
general health (P <0.001), bodily pain (P <0.001) and
vitality (P < 0.001) between those individuals who evalu-
ated their QOS as good and as poor. The poor QOS
group had a shorter self-reported sleep duration, higher
BMI and higher risk of depression than the good QOS
group.

Furthermore, the good QOS group showed signifi-
cantly higher scores in the different QOL summaries
and domains: SF-8 — physical component (P <0.01),
general health (P < 0.001), bodily pain (P < 0.001) and
vitality (P < 0.001). No significant differences were
found regarding regular physical activity, pedometer
counts or other variables (Table 3).

In the partially adjusted model (by sex and self-
reported sleep duration), BMI and GDS failed to remain
significantly different between groups. However, having
a normal cognitive condition appeared to be a protective
factor against poor QOS (odds ratio 0.24, 95% confi-
dence interval [Cl] 0.07-0.83). The SF-8 physical com-
ponent summary, general health, bodily pain and vitality
domains remained significant. Comorbidities (P = 0.06),
LSA (P=0.05), SF-8 mental component summary
(P =0.06) and mental health (P = 0.05) showed a ten-
dency towards significance. Those individuals with
higher QOL scores were less likely to assess their QOS
as poor (Table 4).

In Table S, a fully adjusted model was analyzed in a
stepwise logistic regression method. Considering this
model, MMSE (odds ratio 0.13, 95% CI 0.03-0.55),
bodily pain (odds ratio 0.91, 95% CI 0.84-1.00) and
vitality (odds ratio 0.82, 95% CI 0.73-0.92) were then
confirmed as protective factors for participants who
evaluated their QOS as poor.

Discussion
To our knowledge, only a few studies have investigated

QOS in Japanese older adults, and none have directly
analyzed the associations of QOS with a broad range of
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