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Table 3. Model firting result

Difference degree

-2log likelihood of frecedom Akaike information criterion P

(1) Total number of remaining teeth

Full saturared 1812 NA 1304

Full ACE 1817 6 1297 0-55
Full ADE 1822 6 1302 012
Full AE 1822 I 1300 <001
Full CE 1817 1 1295 0-99
E 1809 2 1366 <0-01
(2) Occult blood test

Full saturated 631 NA 161.5

Full ACE 638 6 155-7 0-41
Full ADE 638 6 1564 033
Full AE 638 1 154-4 0-40
Full CE 638 1 153-7 1-00
E 651 2 164-5 =001
(3) Maximum probing depth

Full saturated 886-0878 NA 490.0878

Full ACE 888-4528 6 480-4528 0-88
Full ADE 888:4523 6 4804523 0-88
Full AE 888:4528 | 4784528 0-98
Full CE

E 889.2907 2 4772907 066
(4) Score ol bone resorption

Full saturated 515-8 NA 1158

Full ACE 5215 4 1095 0-46
Full ADE 524-4 6 1124 0-20
Full AE 5244 1 1104 0-09
Full CE 521-5 1 107-5 0-96
E 574-1 2 1581 <001
(5) Decayed, filled and missing teeth

Full saturated 5158 NA 1158

Full ACE el 2.9 40 ~523.0 !
Full ADE 434 40 5234 i
Full AE —d2:9 1 ~525.0 0-54
Full CE

E 78 2 —476-2 <0-01
(6} Occlusal force

Full saturated 35443 NA 30563

Full ACE 35515 & 30515 0-31
Full ADE 35513 9 30513 0-32
Full AE 35515 | 3049:5 0-68
Full CE

E 3580-0 2 30759 <001
(7) Masticatory performance

Full saturated 28523 NA 23883

Full ACE 28623 0 23863 0-12
Full ADE 28625 6 2386-5 011
Full AE 28625 | 23845 0-61
Full CE 28654 1 23874 0-08
E 29123 2 2432-3 <0-01
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Table 3. (continuced)

Difference degree

-2}og likelihood of freedom Akaike information criterion P

(8) Stimulated salivary flow rate

Full sarurated 998-9 NA 4989

Full ACE 10117 6 499.7 0-05
Full ADE 1010-5 6 498-5 0-07
Full AE 10118 1 4977 0-27
Full CE

E 1046-1 2 530-1 <001
(9) Width of upper dental arch

Full saturated ~703:5 NA 635-8461

Full ACE ~716:9 6 634-5315 0-10
Full ADE ~620:3 6 634-3749 021
Full AE ~620-5 I 632:5315 0-69
Full CE

E -620-9 2 6387 <0-01
(10) Width of lower dental arch

Full saturated 7195 NA 463-47

Full ACE 725.7 6 4577296 0-40
Full ADE 7257 6 457-7281 0-40
Full AE 7257296 { 455.7296 0-97
Full CE

E 730:7952 2 4587942 0-08

Table 4. Percemage of variance of additive gencetic (4), common environmental (€) and unique environmental (F) variances for

mean clinical scores

Model

A (95% CI)

C (95% Cl)

E(95% CI)

Total number of remaining teeth
Occult blood test

Maximum probing depth

Score of bone resorption
Decayed, Filled and missing teeth
Occlusal force

Masticatory performance
Stimulated salivary flow rate
Width of upper demal arch
Width of lower dental arch

CE
CE
CE
AL
AE
AE
AE
AE
AE

052 (0-38, 0-66)
0-45 (0-30, 0-60)
063 (0-54, 0-99)
0-51 (0-35, 0-63)
0-28 (0-04, 0-52)
0-29 (002, 0-16)

0-65 (0-46, 0-93)
032 (0-14, 0-68)

0-63 (043, 0:90)

035 (0-28, 0-46)
0-68 (0-52, 0-88)
1-00 (0-83, 1-21)
0-37 (028, 0:49)
0-48 (0-34, 0-62)
055 (0-40, 0,70)
037 (0-22, 0-41)
049 (0-37, 0-65)
0-72 (0-48, 0:96)
0-71 (0-54, 0-98)

CI, Conlidence Interval,

The structural equation modelling was used, and the fitest model was estimated with Akaike information criteria, log likelihood,

degree of freedom and P-value.

factors conuibuted significantly to salivary flow rate,
occlusal force and masticatory performance but not to
the number of teeth and periodontal status. These
findings regarding the genetic contribution, particu-
larly to oral Tunction, would help improve awareness
among both dental practitioners and patients and
would play an important role in treatment planning.

© 2014 John Wiley & Sons Lid
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ABSTRACT

Objectives: Oral health-related quality of life (OHRQoL) is being increasingly used in epide-
miologic studies of dentistry. However, patient-reported OHRQoL does not always coincide
with clinical measures. Previous studies have shown a relationship between OHRQoL and
personality, but did not concomitantly investigate oral function. We aimed to examine the
association among personality traits, oral function, and OHRQoL using a large sample of
community-dwelling Japanese elderly.

Methods: The participants (n = 938; age, 69-71 years) were drawn from a complete enumer-
ation of an urban area and a rural area of both the Tokyo metropolitan area and Hyogo
Prefecture. The self-perceived impact of OHRQoL was measured using the Geriatric Oral
Health Assessment Index (GOHALI). The oral status and socioeconomic characteristics were
recorded in each participant, and personality traits (neuroticism, extraversion, openness to
experience, agreeableness, and conscientiousness) were assessed with the NEO-five-factor
inventory. Multiple linear regression analysis was performed to examine the relationships
between OHRQoL and other factors, with p < 0.05 considered to be statistically significant.
Results: Neuroticism was negatively associated with the GOHAI score in bivariate analyses
(Spearman rank-order correlation coefficient (rs) = —0.20), whereas extraversion was positively
associated (rs = 0.17). In the regression analyses, neuroticism (standardized partial regression
coefficient(f) = —0.179) and extraversion { = 0.094) were significantly associated with the GOHAI
scores independently of the number of teeth, maximal occlusal force, and financial status.

* Corresponding author. Tel.: +81 6 6879 2956; fax: +81 6 6879 2957.
E-mail address: ikebe@dent.osaka-u.acjp (K. Ikebe).

hitp//dx.dolorg/10.1016/). jdent.2014.12.011

0300-5712/+« 2015 Elsevier Ltd. All rights reserved.
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Conclusions: Personality traits are associated with OHRQoL independently of objective
measures of oral health status in community-dwelling elderly Japanese.

Clinical significance: This study showed personality traits are associated with OHRQoL
independently of dental status and oral function in old Japanese people. As elderly patients
undergo increasingly complex dental treatments, there is a need to evaluate patient
personality traits prior to dental treatment and predict patient expectations and responses
to planned treatment. This is advantageous in determining the most appropriate therapy.

i 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Oral health-related quality of life (OHRQoL) measures are
increasingly being used in epidemiological studies of dentist-
ry, and previous studies have identified a relationship between
oral status and OHRQoL."® In clinical practice, however, a gap
is present between treatment outcomes and patient satisfac-
tion, especially among elderly patients.”” Distinction between
objective assessment (by the clinician) and subjective assess-
ment (by the patient) is important. Objective measures are
measures of stages of disease processes, not measures of
health. Subjective measures deal with health and the impact
of disease on health. The correlation between subjective and
objective measures is often moderate to weak.

Wilson and Cleary developed a conceptual model of the
relationship between general health and measures of patient
health-related QoL. They concluded that characteristics of the
individual and environment affect QoL both directly and
indirectly.”

Specifically, personality has been related to the functional
status of the patient. In the field of medicine, one study
showed that personality had a greater impact on QoL after
colorectal surgery for malignant disease than did common
clinical variables such as underlying disease and the presence
of a stoma.'” In another study, the QoL scores among patients
with head and neck cancer were partly predicted by
treatment-related factors (e.g., TNM stage and treatment
level), but were 2.5 to 10.0 times more closely associated with
psychological factors."”

Several studies in the field of dentistry have demonstrated
arelationship between QoL and patient personality. More than
20 years ago, van Waas et al. described a relationship between
patient satisfaction and psychological factors in wearers of
complete dentures.”” Kressin et al. concluded that negative
affectivity, which is a general disposition to experience
subjective distress, was significantly associated with OHRQoL
ratings in a study of older men."* Another study found that
neuroticism, extraversion, and openness may influence dental
perceptions and play a significant role in shaping satisfaction
with dentition in younger people.’* Thomson et al. suggested
that personality may be related to oral health by affecting
patients’ self-reported health, increasing the risk of oral
disease and altering their attitudes to disease.””

However, no consensus regarding the association between
personality and OHRQoL has yet been reached. Furthermore,
our previous studies illustrated a significant association
among number of teeth, masticatory performance, occlusal

force, and OHRQoL.*'® Thus, both oral status and personality
have been individually associated with OHRQoL, but no
study has concurrently examined the association among
personality traits, oral function, and OHRQoL. Although one
study examined the number of remaining teeth in their study
participants,”® we do not consider this to be an adequate
objective assessment of oral function.

We hypothesized that personality traits are associated with
OHRQoL independently of oral status and function. Thus, the
aim of this study was to examine the association of personality
traits, dental status, and oral function with OHRQoL in a large
sample of community-dwelling elderly Japanese.

2. Methods
2.1.  Study population and procedure

This was a cross-sectional examination of data collected
during the baseline assessment of a prospective study of
health and longevity called Septuagenarians, Octogenarians,
Nonagenarians Investigation with Centenarians (SONIC). The
research data were collected from two main regions of eastern
and western Japan (the Tokyo metropolitan area and Hyogo
Prefecture, respectively). Two additional areas (an urban area
and a rural area of each region) were included in each of the
main regions: Itami City, Hyogo (western, urban); Asago City,
Hyogo (western, rural); Itabashi ward, Tokyo (eastern, urban);
and Nishitama County, Tokyo (eastern, rural). Our sample of
study participants was drawn from a complete enumeration of
the district. The study participants and procedure are detailed
elsewhere.”’

The study protocol was approved by the Institutional
Review Board of Osaka University Graduate School of
Dentistry (approval number H22-E9). Participants with no
occlusal contact with their own teeth or prostheses were
excluded because of the inability to measure their bite force.
This was the only exclusion criterion. All participants in this
study gave written informed consent to participate.

2.2. Numbers of remaining and carious teeth, denture use,
and maximal occlusal force

Registered dentists performed all dental examinations with
a dental mirror and an explorer without X-rays, and the
numbers of rernaining and carious teeth and use of removable
dentures were recorded. The presence of crown and root
caries requiring restorative treatment was detected by means
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of visual and tactile examination. In this study, a crown lesion
reaching the dentin layer or a root lesion with a softened
surface was defined as a dental caries. Teeth with initial and
arrested lesions were not considered to be carious teeth.

Evaluation of masticatory performance involves a compre-
hensive evaluation of oral function with respect to eating, but
such evaluation is impractical in a large number of elderly
people because it is very time-intensive. Therefore, we used
the maximal occlusal force as a proxy measurement because it
is highly correlated with the objectively measured masticatory
performance’™* and can be tested in just a few seconds. The
bilateral maximal occlusal force was measured with pressure-
sensitive sheets of 97-pm thickness (Dental Prescale SOH R
type; Fuji Film Co., Tokyo, Japan).”® The participants per-
formed maximal clenching in the intercuspal position with
the pressure-sensitive film placed between the maxillary and
mandibular dental arches. Participants with removable partial
dentures kept their dentures in place during measurement.
The inter-examiner and intra-examiner reliability of this type
of measurement is described elsewhere."’

2.3.  Subjective measures

2.3.1. OHRQoL measures

OHRQoL was measured with the 12-item Japanese version'® of
the Geriatric Oral Health Assessment Index (GOHAI).** Among
several measures of OHRQoL, the Oral Health Impact Profile
(OHIP)** and the GOHAI are currently the most comprehensive.
In this study, we used the GOHAlI because it gives greater weight
to functional limitation and pain/discomfort and has a weaker
“ceiling effect” than does the OHIP-14.'%* The GOHAI has
demonstrated high reliability and validity, and the 12 questions
are designed to assess functional limitations, pain and
discomfort, psychological impacts, and behavioural impacts.
Responses were based on a six-point Likert-type scale for
each item (all the time=0, very often=1, fairly often=2,
sometimes = 3, seldom =4, and never=5). The total GOHAI
score was derived by summing the scores for each item, and
thus ranged from 0 to 60, with higher scores indicating better
OHRQoL.

The validity and reliability of the GOHAI had been
confirmed. The internal reliability of the GOHALI in this study
population was calculated with Cronbach’s « for all items and
found to be high (0.86). The test-retest reliability of the
instrument was previously calculated for a similar population
using the intraclass correlation coefficient, which was 0.77 for
the GOHAL’

2.3.2.  Persondlity traits
We administered the Japanese version of the NEO-five-factor
inventory’”** to measure the major personality traits.

The big-five model is the predominant model of personality
in psychology. The NEO Personality Inventory measures
five main personality traits: neuroticism, extraversion, open-
ness to experience, agreeableness, and conscientiousness.
The test used in the present study comprised 60 questions
that analysed these five major personality dimensions:
neuroticism (including anxiety, angry hostility, depression,
self-consciousness, impulsiveness, and vulnerability), extra-
version (including warmth, gregariousness, assertiveness,

activity, excitement-seeking, and positive emotions), open-
ness (including fantasy, aesthetics, feelings, actions, ideas,
and values), agreeableness (including trust, straightforward-
ness, altruism, compliance, modesty, and tender-minded-
ness), and conscientiousness (including competence, order,
dutifulness, achievement striving, self-discipline, and delib-
eration). Each dimension was assessed using 12 questions,
and the participants were asked to indicate on a five-point
scale how much each parameter applied to them. This testisa
comprehensive method for measuring personality, has good
reliability and validity, and is the gold standard for personality
assessment.

2.4.  Sociodemographic characteristics

The sociodemographic characteristics measured in the pres-
ent study were selected from among the variables previously
reported to be associated with OHRQoL. Each participant also
was interviewed regarding their sociodemographic character-
istics by one of the psychologists using a standardized
questionnaire. Gender, self-rated financial status (dissatisfied,
moderate, or satisfied), highest education level (junior high
school, higher school/technical school, or university degree),
and family structure (living alone or living with spouse or
child’s family) were recorded because they are reportedly
associated with OHRQoL.*+**

2.5.  Statistical analysis

Data analysis was conducted using SPSS Version 19.0 for
Windows software (SPSS Inc., Chicago, IL, USA). Spearman's
rank-order correlation coefficient was calculated to determine
the association between the GOHAI score and the number of
teeth, number of carious teeth, maximal occlusal force, and
personality traits. The Mann-Whitney U test was used to
compare the GOHAI scores for different genders, education
levels, financial status, family structures, and denture use. A
multiple linear regression analysis was carried out to test the
association between each explanatory variable and the GOHAI
score after controlling for the other factors. We used multiple
regression analysis in three stages: the first included control
variables only (gender, financial status, education level, and
family structure), the second added the number of remaining
teeth and occlusal force, and the third added personality traits.
The GOHAI score was square-root-transformed to prevent
violation of the normal distribution of the standardized
residual value of the model.'*”" The aforementioned explan-
atory variables were introduced into three models using the
enter method. In all cases, p < 0.05 was considered to denote a
statistically significant difference.

3. Results

We collected complete data from 938 participants (443 men, 495
women). The mean + standard deviation of the number of
remaining teeth was 20.3 + 8.6. These data showed that 762
(81.2%) participants had at least one missing tooth, while 73
participants (7.8%) were edentulous in a single arch and 43
(4.6%) were completely edentulous. In contrast, 176 participants
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Table 1 - Median GOHAI scare, by sociodemographic characteristics. -

(18.8%) had >28 teeth. The mean number of carious teeth was
0.57. The mean maximal occlusal force was 515 + 320 N.

The mean and median GOHAI scores were 50.83 and 52,
respectively. The median GOHAI scores subgrouped by socio-
demographic characteristics are presented in Table 1. Bivari-
ate analyses using the Mann-Whitney U test showed no
significant difference in the GOHAI score according to gender
and family structure. In contrast, participants who graduated
from high school, who were in good financial condition, and/or
did not wear a removable denture had better GOHAI scores
than did participants who did/were not (Table 1).

The number of teeth (Spearman rank-order correlation
coefficient (rs) = 0.427), number of carious teeth (rs = ~0.092),
occlusal force (rs = 0.401), neuroticism (rs = —0.204), extraver-
sion (rs=0.170), openness (rs=0.070), agreeableness
(rs =0.121), and conscientiousness {rs=0.162) were each
significantly correlated with the GOHAI score (Table 2).

In the incremental regression analysis (Table 3), we defined
three models in which various factors were gradually added to
assess their impact, both in isolation and in combination, on
OHRQoL. In the first regression model, which included only
possible confounding factors (gender, education level, finan-
cial status, and family structure), the independent variables
explained only 2.5% of the variance, and only financial status
was significantly associated with OHRQoL (standardized
partial regression coefficient () = 0.125). In the second model,

Table 2 - Correlation between GOHAI score with oral
- status; maximal occlusal-force'and person

which included oral status, the R? value was 0.186 (greater
than that in the first model). Both the number of teeth
(# =0.176) and maximal occlusal force (# = 0.236) were signifi-
cant variables. In the final model, in which personality traits
were added to the second model, R? was 0.249 (highest value of
the three models). In this model, in addition to the factors
already identified as being significantly linked to OHRQoL, we
showed that neuroticism (#=-0.179) and extraversion
(B = 0.094) were significantly related to OHRQoL after control-
ling for other variables. The maximal occlusal force (# = 0.237),
number of teeth (=0.155), and denture use (f=-0.095)
remained significant variables and had comparable standard-
ized partial regression coefficients. Financial status was still
significantly associated with OHRQoL. Occlusal force, the
number of teeth, and each personality trait were independent
of one another because the variance inflation factors for these
independent variables were <2.5.

4, Discussion

In the present study, personality traits were associated with
OHRQoL independently of dental status and objective mea-
sures of oral function in independent elderly Japanese.
Neuroticism and extraversion were, respectively, negatively
and positively correlated with OHRQoL.

In this study, dental, medical, and psychological profes-
sionals comprehensively evaluated health and longevity in
the same individuals. Because of the numerous measure-
ments and statistical methods used, the sample size needed to
reflect power considerations. We estimated the total sample
size to be about 904 by G'Power software when the defined
effect size was small, & error was 0.05, power = 1 —~ g error was
0.8, and number of predictors was 13 in the multiple linear
regression. Therefore, a sample of 938 subjects was sufficient
for our study.

We recruited community-dwelling Japanese in the 69- to
71-year age range and conducted an oral examination on each
subject. According to the most recent Japanese national
survey in 2011,”” the mean number of teeth in 65- to 69-
year-olds was 21.2 and that in 70- to 74-year-olds was 17.3.
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Table 3 — Multiple regression analysis models for assessing correlation between GOHAI scores and number of teeth,
maximal occlusal force, personality traits and confounding factors as independent variables.

The mean number of teeth in this study was 20.3, and we
considered this group to be an accurate reflection of the
national average for similarly aged Japanese. Regarding
education level, 27.6%, 48.1%, and 24.3% of our subjects had
<9 years, 10 to 12 years, and >13 years of education,
respectively, while 35.9%, 48.7%, and 15.4% of individuals in
the Japanese census of 2010 had reached these respective
education levels.” In terms of family structure, 12.7%, 48.2%,
and 39.1% of our subjects lived alone, lived with a spouse, and
lived with a child’s family, respectively, while 13.7%, 43.5%,
and 42.7% of individuals in the Japanese census of 2010
reported these respective family structures. The family
structures of our study population were comparable with
those reported in the national data; however, the overall
education level was relatively higher than that reported in the
national data.

The narrow age range in this study is a disadvantage to
generalizability. However, the narrow age range is also an
advantage because health consciousness and oral health
strongly reflect one’s social situation and the era in which one
has grown up, neither of which can be adjusted by statistical
procedures. For example, whereas 24.1% of 80-year-old
Japanese people had 20 teeth in 2005, 38.3% of Japanese
people in the same age group had >20 teeth only 6 years later
in 2011.” One of the advantages of this study is that the
participants were homogeneous in age, and a generation gap
was thus avoided.

Spearman rank-order tests showed that all personality
traits were correlated with the GOHAI score. However, the
correlation coefficients, excluding that for neuroticism, were

small. The negative relationship between neuroticism and
OHRQoL is consistent with previously reported findings.*”

The incremental regression analysis results partially sup-
portour hypothesis. The number of teeth and maximal occlusal
force were associated with the GOHAI score, and neuroticism
and extraversion were independently associated with the
GOHAI score. The association between the GOHAI score and
both education level and financial status is consistent with
previous studies demonstrating a role of education” and
financial condition™ in the prediction of OHRQoL.

In many medical conditions, the patient's personality is a
major factor related to QoL. Such conditionsinclude Parkinson’s
disease™; cancers of the stomach,”” breast,”** colorectum,™
and head and neck'"; menopause’”; and a history of receiving a
kidney®* or bone marrow transplant.’” However, the relation-
ship between personality and QoL has been rarely investigated
in the field of oral health. Almost all previous studies have
shown profound effects of neuroticism on reported QoL in
patients with a variety of malignant diseases, but the mecha-
nism by which this effect occurs requires further consideration.
Costaand McCrae stated that symptomreporting may be biased
by neuroticism,”* and we hypothesize that highly neurotic
individuals tend to perceive and/or complain more about health
concerns.”’ Neuroticism, a fundamental personality trait, is
defined as a disposition to experiencing subjective distress and
aversive mood states. Neurotic individuals consistently report
worse self-perceived health.™

Conversely, extraversion is associated with an outgoing
nature and less severe feelings of stress. Extraverts tend to
perceive their health status more positively.” The effect of
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IV. IFREECROFITH « Bkl

JOURNAL OF DENTISTRY 43 (2015) 342-349 347

extraversion on OHRQoL, which was positive in our study,
differs across existing studies but is hypothesized to improve
coping resources for dealing with troublesome symptoms. **
After adding personality traits, the partial correlation coeffi-
cients for the number of remaining teeth and occlusal force
showed little change from those determined in Model 2,
whereas the personality traits themselves showed some
correlation with OHRQoL. These results suggest that person-
ality traits must be taken into consideration when assessing
OHRQoL. Elderly people with high neuroticism and low
extraversion were more likely to have a low OHRQoL score,
irrespective of oral status. Indeed, Watson and Pennebaker
stated that “individuals high in neuroticism are more likely to
over-report physical symptoms and to experience negative
emotions in response to difficult circumstances and conse-
quently report a lower QoL.”*® Several studies that performed
objective health assessments demonstrated associations
between self-rated QoL and not only objective assessment
measures, but also personality in patients with head and neck
cancer'* and colorectal disease.'® However, until now there
has been no evidence of an association among objective oral
function, personality traits, and QoL. As stated in previous
studies, personality traits seem to be related to the oral health
status and self-rated oral function.

In the present study, we did not identify any associations
between treatment results and patient satisfaction. However,
almost all elderly people have a history of oral disease and
dental treatment. Therefore, self-assessment of an individua-
I's present oral health status may be related to satisfaction
with previous treatment. The demands of elderly patients for
dental treatment are becoming increasingly complex, so it is
worth evaluating patient personality traits prior to dental
treatment and predicting patient expectations and responses
to planned treatment. This may be advantageous in deter-
mining the most appropriate therapy (i.e., that which is most
likely to be tolerated) for a given patient.

Several aspects of our study design limit our conclusions.
The first point of concern is the narrow range of our study
population, which included only nonclinical, noninstitution-
alized, 70-year-old community-dwelling Japanese people,
most of whom were physically and cognitively healthy despite
the sample being drawn from a complete enumeration of the
resident record. All study participants came to the research
venue voluntarily by referring to the map and were considered
cognitively eligible. As a result, persons with dementia were
spontaneously excluded from this study. Consequently, our
results cannot be generalized to younger, older, or less healthy
people. Unfortunately, calibration of the dental examination
among the examiners could not be performed. However, all of
the examiners were registered prosthodontists of the Japan
Prosthodontic Society; therefore, the results of the examina-
tions are expected to reliable.

Another point of limitation is that along with most other
studies in this area, our study was cross-sectional rather than
longitudinal in nature, rendering it difficult to identify any
causal relationships. However, we are following up the
participants every 3 years in an effort to establish causal
connections among personality traits, changes in oral status,
and QoL. Numerous possible confounders of OHRQoL exist;
however, a considerable number of them are unknown, and

we could not address the: full range of confounders in the
present study. :

In conclusion, personality traits are associated with
OHRQoL independently of dental status and oral function in
community-dwelling 70-year-old Japanese people.
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Abstract

As the frontrunner of ageing countries, we would like to introduce the role of public health nurses in Japanese
long-term care prevention projects in the community and our research on healthy longevity in this review article.
Previous studies in Japan reported that lack of participation in social activities was significantly related to an
increased risk to suffer from disability and subsequently requiring the application of Japanese long-term care
insurance. As for primary/secondary prevention for old populations, public health nurses are expected to develop
and utilize the social capital in health promotion interventions at individual and community levels in Japan. Since
2006, long-term care insurance was revised focusing on preventive care by detecting people aged 65 years and
older who are at high risk of needing future care or support. There will be increasing demand for health care
professionals to promote a community's overall health status in cost-effective ways, and public health nurses should

play an important role to make it.

Keywords: Aged society; Community; Long-term care prevention;
Public health nurse; Old-old; Young-old

Introduction

According to the Japanese national census, over the past 50 years
the percentage of the older population has increased fourfold from
5.7% in 1960 to 23.1% in 2010 [1}. This increasing rate is the fastest in
the world. As the frontrunner of ageing countries, we would like to
introduce the role of public health nurses in Japanese long-term care
prevention projects in the community in this article. In this article, the
following definition applies to public health nursing according to
American Public Health Association: “Public health nursing is the
practice of promoting and protecting the health of populations using
knowledge from nursing, social, and public health sciences” [2].

Primary prevention for long-term care

The percentage of the older population is estimated to continue
increasing rapidly and reach up to 26.8% in 2015 as reported by the
National Institute of Population and Social Security Research [3].
Japan will face a super-aged society in the near future, in which 40% of
the population will be over 65years-of-age [3]. However, prolongation
of life expectancy is inevitably associated with greater numbers of frail
old people who need help in daily activities. The percentage of the old-
old population (aged 75 years and over) in 2012, comprising more frail
people compared to the young-old population, exceeded 11.9% of the
nation’s population in Japan [3].

In such a situation, many older Japanese wish to be healthy for their
entire life and continue to live in their hometown with a sense of
security until the end of their life. Under such circumstances, we
should establish a society in which old people can enjoy a healthy,
satisfying life through social participation and contribution. For an
active ageing society, the World Organization (WHO) policy

framework requires action on the following three basic pillars: Health,
Participation and Security. As for the policy framework, enhanced
participation in social activities is required to attain the goal of active
aging [4]. Also in Japan, the government started the Health Japan
Project (the 2nd term) in April 2013, which is a 2nd version of a 10-
year national campaign intended to prolong length of healthy life and
to improve quality of life. As many older retired peoples are expected
to have more time to participate in various activities in the
community, participation in social activities would increasingly play a
key role in contributing to the health of older adults in today’s aging
society in Japan [5].

Previous studies have investigated the association between
participation in social activities and various health outcomes [6]. In a
study in Sweden, it was found that social participation was the
strongest predictor of low physical activity [7]. Also in a study
conducted in Japan reported that lack of participation in social
activities was significantly related to an increased risk to suffer from
disability and subsequently requiring the application of Japanese long-
term care insurance (LTCI) [8]. In addition, participation in social
activities is supposed to be very important in the community, since it
may develop social capital. Social capital refers to the quantity and
quality of social relationships such as formal and informal social
connections as well as norms of reciprocity and trust that exist in
community [9]. Many recent studies have found that high levels of
social capital are associated with better health [10,11].

Since public health nurses are the main community health
practitioner who had been promoted and protected the health of
populations, as for primary/secondary prevention (Figure 1) for old
populations, public health nurses are now expected to develop and
utilize the social capital in health promotion interventions at
individual and community levels in Japan [12].
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function in at least physical strength, nutritional status, oral function
and overall low score on questions 1-20. When we approach them, we
also should refer the categories of “houseboundness”, “low cognitive
function” and “depression risk” to make preventive interventions
more effective. “Houseboundness” referred people who answered “no”
to question 16. “Low cognitive function” referred to people who had at
least one or more negative conditions in questions 18-20, and
“depression risk” referred to people who had two or more negative
responses (questions 21-25)[16,17].

Various preventive intervention programs were provided in the
community by the local government and have been proved to be
effective for preventing functional or cognitive decline of older people.
Public health nurses are playing an important role to perform these
intervention programs as the practitioner in the
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Secondary prevention for long-term care

An increase in long-term care expenses due to the increase of an
aging population can affect the insurance premiums of both the old
and the actively working generation [13]. With the comprehensive
reform of social security and the tax system, establishing an integrated
community care system and ensuring the sustainability of the Japanese
long-term care insurance (LTCI) system is an essential topic {13].
LTCl in Japan was introduced in 2000 to cover social care for 2 million
people aged 65 years and older, and the number of insured people
under LTCI doubled by 2006 [14]. Since 2006, LTCI was revised
focusing on preventive care by detecting people aged 65 years and
older who are at high risk of needing future care or support [15]. The
preventive care project provides community-based exercise programs
and programs to improve cognitive function and malnutrition status.
Many local governments are trying to detect community dwelling
older people who are at high risk, using the basic health check list
called “Kihon Checklist” (Table 1) [14]. The basic health check list
consists of 25 items and seven categories (daily life, physical ability,
nutrition, oral condition, seclusion, forgetfulness, and mind) for the
screening of older people who have functionally or cognitively
declined [16,17]. A subject is identified as showing “low physical
strength” if they score three or more negative responses in questions
6-10. “Low nutritional status” is assessed by answers to both questions
11 and 12, with negative answer indicating lower status, and “low oral
function” was defined as two or more negative responses in questions
13-15. A subject is identified as showing frailty if they answered at
least 10 or more negative responses in questions 1-20 (interpreted
“Overall low score on questions 1-20” in Table 1) [17]. The target
people for the secondary preventive care project, who are at high risk
of needing future care or support, are defined by the criteria of the
Japan Ministry of Health, Labor and Welfare as those who show lower

community. However, it is pointed out that there is a large gap
between the number of people participating in preventive intervention
programs and the people who are screened out as having any health
problems to prevent further decline [14]. Though the preventive
programs are effective for those who had participated in, it is not
efficient considering the number of older people dwelling in the
community. Therefore, many local governments are now trying to
shift these preventive intervention programs by not only focusing on
the people who are screened out as being functionally or cognitively
declined (at the second prevention stage), but also on healthy older
population (at the primary prevention stage) together, so as to
promote the health status of the whole community. Designing long-
term care prevention interventions to promote a community’s overall
health status in cost-effective ways is the key to establish a society
where older people can live with a sense of security in their
community. To realize it, a macroscopic integration and cooperation
among industries, education institutions, administration and
community through an interdisciplinary approach including medical
science, nursing science, nursing care, study of gerontology, social
welfare, social science, engineering, psychology, economics, religion
and ethics should be made [5]. As the community health practitioner,
public health nurses are expected to make the best use of their practice
characteristics, “focusing on the health needs of an entire population”,
“conducting assessment of population health using a comprehensive,
systematic approach”, “developing and implementing community-
wide health promotion programs”, and “working in community
partnerships and interdisciplinary teams” [18]. Although public health
nurses have the advanced skills in population/community health
management, their role has been underutilized and not well
understood [19, 20]. Public health nurses should now play their
emerging role to develop those primary and secondary prevention
projects utilizing their skills and resources, especially in this world’s
most aged society Japan.
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Basic health check list for those over 65years old
Date
Name
Years & date of birth
NO Questionnaire Cirele eitherone,
1 daily fife 1 Do you use normally teavel by bus or train by yourself? 0 VYes 1 No
2 Do you go out and by daily necessities by youraell? 0 Yes {1 No
3 Do you manage your own deposits and savings at the bank’} 0 Yes 1 No
4 Do you aften go out ta visit your friends? 0 Yes J1 Neo
Do you consult with your family or friends about, theiy .
N your Tty ot 0 Yes |1 No
bproblems?
2 physical ability 1 A . ,
physical nbility 6 JAre you able to go upstairs without holding rail ov wall? 0 Yes 1 No
7 JAre you able 1o stand up from the chaiv without any aids? | 0 Yes |1 No
Physieal strength
8 Hre you able to keep walking for about 15 minujes? 0 Yes 1 No i -6 s
w0y
9 Have you fallen during the past yen? 1 Yes O No
10 |De you worry about falling down? I Yes J]O No Overall low score on
- - question 1+20
@ nutrtion 11 filave you lost more than 2-3kg in the past months? I Yes 0 No <10
Nutrition stitus
12 fherght [ weight kg (MM “t
BMI = weight (k) = height (m)> height{m)
4 oral condition “ompared with six months ago, do you have difficulty inj .
131, 1 Yes |0 Na
ating hard food?
Oval Tunction
14 {Do you vhoke when you dvink tea or spup? I Yes [0 No "
15 {Do you often feed your mouth dry? 1 Yes |0 No
5 seclnsion 16 D0 your go out more than once in o week! 0 Yes I No
Househoundness
~l B ’ . 5 QI6=1
17 [Compured with Iast year, to you go out less often? T Yes |0 No
6 Tovgetfolness Do peaple around you say you repeat the same thing and ) X
18 I Yes |0 Ne
have become forgetfnl?
., . Ungnitive fanetion
19 1Do you make phone calls by vourself? I Yes [0 No ki .
e
20 1o you Gind yoursell not knowing today's date? 1 Yes | O No
T omind I do not feel any Ddfifhnent in my daily life during the Lasy . .
21 1 Yes 0 No
wo weeks.
| can nov enjoy things 1 used to enjoy during the last two
2 1oy thing oy during the & I Yes {0 Mo
eeks.
., [During the last wwe weeks, I am not willing to do what | 5 X Depression visk
21 . 1 Yes |0 No
ould do easily before. ]
During the last two weeks, 1 do not feel 1 um useful 10 ; .
a4 I Yes O No
anyone,
. [Puaring the dast wwo weeks, | leel T am exhausted withouy . .
25 I Yes {0 No
any yeason,
htip:Zeng amdie e comfoldpagelansdact/PDFengiovertbeheck-e pdfEAMDA International Medical Information Center 2008
Table 1: Basic health check list (Kihon Checklist) for older people (aged 65 or more) in Japan
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