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Effects on Mortality of Getting the Basic Health Examination Under the Health
Services for the Elderly Act and Modification of the Effects by Health Status Among

Elderly Persons in a Rural Community

Kiwa Maeda ', Nobufumi Yasuda ', Hiroshi Ohara *, and Yoshio Mino 2

This longitudinal study examines the effect on mortality of regular use of the basic health
examination under the Health Services for the Elderly Act and heterogeneity of the effect
according to levels of physical and mental health status among community dwelling elderly
persons. Of persons aged 65 and older who lived in Otsuki town, Kochi prefecture, and
completed a questionnaire survey about health in February 1991, 1,470 survivors on the
anniversary of the baseline survey were followed by the end of March 1996. Regularity of getting
the examination was determined by the history of use of the examination in 1990 and 1991.
Mortality reduction associated with annual use of the examination was observed in both the 65-
74 and the 75 and older age groups and the benefit got smaller with advancing in age. In the 75
and older age group, the benefit from annual use of the examination was restricted to persons
having no impairment in physical activities of daily living and those having favorable mental
health. Biennial use of the examination was associated with the same amount of mortality
reduction as annual use among persons having chronic conditions under treatment in the 65-74
age group. Regular use of the basic health examination at old ages is effective and the

effectiveness varies by age range and level of functional health status.
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The Ministry of Health and Welfare of Japan implemented
the Health Services for the Elderly Act in 1983, based on the
expectation that provision of preventive health services since
middle ages contributes to well-being at old ages. Preventive
health services under the Act include six items which local
municipalities provide for residents aged 40 and older; 1) gen-
eral health examinations called basic health examinations with
special examinations when indicated and cancer screening for
stomach, uterus, breast, lung, and colon, 2) Issue of a health
notebook, 3) Health education, 4)Individual health counseling,
5) Rehabilitation programs, and 6) Home visit guidance “?2.
The basic health examination, which aims at prevention of
hypertension, cerebrovascular disease, heart disease, diabetes
mellitus, anemia, liver disease, and renal disease. is widely per-
formed. The number of persons who got the examination was
9.91 million in 1995, accounting for 37% of eligible persons 2.

Facing the increase in the burden of care for elderly persons,
it is an urgent necessity to evaluate the effectiveness of preven-
tive health services under the Act. Randomized controlled tri-
als are the most persuasive form to evaluate the effectiveness.
Unfortunately, conducting such studies on the services under
the Act are impossible because they are extensively performed.
With regard to the basic health examination, other study
designs have been chosen to evaluate its effectiveness.
Correlational studies at municipality level reported that there
was an inverse correlation between the proportion of residents
who used the examination and the inpatient and outpatient care
cost by elderly persons 2. A design of analytic studies, which
is superior to correlational studies in evaluating the causality of
the association, has also been used. Nakanishi et al conducted
longitudinal studies on effects of use of various checkups on
mortality among residents aged 65 and older living in an urban
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community *%. They reported that regular use of checkups
since middle ages (mostly at workplace) was effective in
reducing all cause deaths as well as deaths due to major causes.
However, getting health examinations under the Act did not
influence mortality after adjustment for potential confounders.
Because their study defined the pattern of getting health exami-
nations by combining use of the basic health examinations and
use of cancer screening since middle ages, it did not clarify the
sole effect on mortality of getting the basic health examination
at old ages.

Persons who get health examinations are known to be biased
in terms of health status 9. In analytic studies on the effective-
ness of health examinations, health status at baseline is usually
considered a potential confounder. However, if the influence
of health status on the relation between use of health examina-
tions and mortality is heterogeneous, that is, health status is an
effect measure modifier, it is inappropriate to treat health status
as a confounder ?. One way to cope with the issue is to per-
form analysis stratified by health status at baseline. Such analy-
sis is useful because it reveals who are most likely to benefit
from health examinations.

This longitudinal study aims to evaluate the effectiveness of
regular use of the basic health examination under the Health
Services for the Elderly Act at old ages in terms of mortality
and to clarify characteristics of persons who benefit from the
examination. As potential effect measure modifiers, the pre-
sent study focuses on physical and mental health status.

MATERIALS AND METHODS

Study subjects

The study community, Otsuki town, is located 160 km
southwest of Kochi city and is engaged in agriculture and fish-
ing. The population was about 8,000 and the proportion of
persons aged 65 years and older was 23 % in 1990. A ques-
tionnaire survey about health status and lifestyle characteristics
was conducted for all noninstitutionalized residents aged 65
years and older in February 1991. Of 1,659 noninstitutional-
ized persons, 1,514 (91%) responded to the questionnaire sur-
vey. Reasons for non-response included absence during the
survey period (N=39) and refusal (N=106). After excluding
four persons with unknown birth dates, 37 persons who died
within one year after the baseline survey and 3 persons who
moved out during the year, 1,470 persons were used in the pre-
sent analysis. As described below, the present analysis classi-
fied the study subjects according to whether getting the basic
health examinations in 1990 and 1991. Because the examina-
tion is scheduled from April to December of each year in the
study community, persons who died within one year after the
baseline survey included persons who had no opportunity to
get the examination in 1991. In order to ensure that all study
subjects had an opportunity to get the basic health examination

in both 1990 and 1991, persons who died or moved out within
one year after the baseline survey were excluded.

Because it is recognized that the young-old (65-74 years)
and old-old (75 and older years) differ in important ways in
terms of their health status, life style characteristics, and their
impact on health outcomes and mortality *9, the subjects were
stratified by age at baseline; 901 persons aged 65-74 years
[mean(standard deviation) of age, 69.0(2.9)] and 569 persons
aged 75 and older [mean(standard deviation) of age, 80.7(4.9);
the maximum of age,100]. There was no difference in reasons
for non-response between the two age groups.

Study variables

Regularity of use of the basic health examination of individ-
ual subjects was determined by the pattern of getting the exam-
ination in 1990 and 1991. Annual lists of residents who got the
basic health examinations held in the two years were provided
by the local municipality. The subjects were classified into
three groups; those who got the examination in both 1990 and
1991(annual, N=474), those who got the examination in either
year(biennial, N=439), and those who did not get the examina-
tion for two years(neither, N=557).

The questionnaire survey in 1991 measured health status and
lifestyle characteristics. Physical health status was assessed
with perceived health, activities of daily living (ADL) impair-
ment, and chronic conditions under treatment. Perceived health
was measured on a five point scale; excellent, good, fair, poor,
or bad. ADL impairment was evaluated by whether needing
help in the six iterns; walking, bathing, going to toilet, dressing,
grooming and eating. Persons who needed help in at least one
ADL item were regarded as impaired. The subjects were
asked whether they received treatment for the following chron-
ic conditions which were aimed at in the basic health examina-
tion; hypertension, heart disease, cerebrovascular disease,
hypercholesterolemia, and diabetes mellitus. As a measure of
mental health status, the Japanese version of the 30 item
General Health Questionnaire (GHQ-30) ' was used. The
GHQ scoring method (range; 0-30) was used and persons scor-
ing 8 and higher were considered having impaired mental
health status. Since there is no report which assessed the cut
point of GHQ score among elderly persons, the authors chose
that used in a previous study for pregnant women 2, The pro-
portion of persons scoring 8 and higher among those who com-
pleted GHQ-30 was 24% and 35%, respectively, in the 65-74
age group and in the 75 and older age group.

Follow-up status

During the follow-up period from February 1992 to March
31,1996, 19 persons moved out and 24! died. Underlying
cause of death was ascertained via the death certificate and was
coded according to the International Classification of Diseases,
Ninth Revision (ICD-9). A total of 91 persons died of circula-
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tory system diseases including cardiovascular disease (ICD-9
codes; 393-398, 410-429, 440-459), cerebrovascular disease
(ICD-9 codes; 430-438), and hypertension (ICD-9 codes; 401-
405). The number of deaths due to malignant neoplasms
(ICD-9 codes; 140-208) was 66.

Statistical analysis

A Mantel-extension test was used to examine a trend in the
association between each health status and the regularity of
getting the basic health examnination.

A Cox proportional hazards mode! was fitted to examine the
influence on mortality of the regularity of getting the basic
health examination. The proportional hazards assumption for
the regularity of the examination was checked by a model con-
taining an interaction between the variable and time ', and the
interaction was not significant in either age group at the proba-
bility level of 0.20. Since the interaction between gender and
regularity of getting the examination was not significant in
either age group (p>0.15), gender was treated as a potential
confounder. In analysis for cause specific mortality, separate
models were fitted for each cause of deaths and persons who
had died of other causes were treated as censored at the time of
death @,

Modifying effects of health status on the association between
use of the examination and mortality were examined by fitting
a proportional hazards model in individual strata of each
dichotomized health status variables.

RESULTS

Table 1 shows distribution of each health status variable
according to the regularity of getting the basic health examina-

tion. The proportion of persons with no ADL impairment
decreased significantly from annual to biennial to neither
examinees in both age groups. On the other hand, the propor-
tion of persons with no chronic conditions under treatment was
higher in neither examinees than in annual and biennial exami-
nees in the 65-74 age group.

Table 2 shows associations between health status at baseline
and mortality after adjustment for age and gender. Except for
chronic conditions under treatment, favorable health status was
associated with decreased mortality in both age groups.

Table 3 shows age and gender adjusted hazard ratios of all
cause and cause specific mortality for annual or biennial exam-
inees compared with neither examinees. For all cause mortali-
ty, annual use of the examination was associated with
decreased mortality in both age groups and the biennial use
tended to be related to mortality reduction in the 65-74 age
group. The benefit associated with getting the examination
decreased with advancing in age. For major cause specific
mortality, the benefit associated with getting the examination
annually tended to be observed for both deaths due to circula-
tory system disease and deaths due to all non-circulatory sys-
tem diseases. The benefit associated with annual use was sta-
tistically significant in the 65-74 age group. With regard to
the effect on deaths due to malignant neoplasms, hazard ratios
for annual and biennial use suggest a protective influence of
the basic health examination in the 65-74 age group, although
they were not statistically significant.

In order to examine whether the association between getting
the basic health examination and subsequent mortality differs
by level of health status at baseline, analysis was stratified by
each health status variable. Because there was no essential dif-
ference in hazard ratios for use of the examination between a

Table 1. Distribution of health status variables according to regularity of getting the basic health examination by age group (%).

65-74 age group

275 age group

Annual(N=328) Biennial(N=266) Neither(N=307)

Annual(N=146) Biennial(N=173) Neither(N=250)

Including Excluding Including Excluding Including Excluding
unknown unknown

unknown unknown unknown unknown

Including Excluding Including Excluding Including Excluding
unknown unknown unknown unknown unknown unknown

subjects subjects  subjects subjects  subjects subjects subjects subjects  subjects  subjects  subjects subjects
Perceived Excellent, Good. Fair ~ 87.5 906 812 844 821 863 849 885 80.3 813 96 829
health Poor, Bad 9.1 94 150 156 130 137 11.0 11.5 18.5 18.7 164 171
Unknown 34 38 49 4.1 12 4.0
ADL Not impaired 909 987 872 940 824 920 == 863 893 80.3 86.3 732 782%
impairment Impaired 1.2 13 56 6.0 7.2 8.0 10.3 10.7 12.7 13.7 204 218
Unknown 79 7.1 10.4 34 6.9 64
Conditions Not having 519 5719 594 594 694 69.4 ** 515 515 439 439 564 564
under treatment Having 421 421 406 406 306 306 425 425 56.1 56.1 436 436
GHQ score 27 70.1 712 74 766 658 737 664 703 60.1 67.1 532 613
28 207 228 218 234 235 263 28.1 29.7 29.5 329 336 387
Unknown 9.1 6.8 10.7 55 104 132

**: Difference across regularity of getting the examination when excluding unknown subjects by Mantel-extension test <0.01.
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Table 2. Associations between health status variables and mortality by age group.
65-74 age group 275 age group
No. Person- No.who Crude mortality Hazard ratio adjusted ~ No. Person- No.who Crude mortality Hazard ratio adjusted
followed years died rateX100  forage and gender followed years  died rateX 100 forage and gender
person-years person-years
95% CI t 95% CI 1
Perceived Excellent, Good, Fair 755 40185 51 1.3 0.50 0.28-0.88* 462 22610 102 45 0.61 0.40-0.93*
health Poor, Bad 110 5660 16 28 1% 8 4015 27 6.7 1%
ADL Not impaired 783 41745 52 1.2 0.21 0.11-0.40** 448 22220 86 39 0.57 0.38-0.85**
impairment Impaired 41 1885 12 6.4 11 88 3590 40 111 1$
Conditions Not having 561 29685 49 1.7 139 0.83-2.33 301 14625 69 47 0.99 0.71-1.39
under treatment Having 340 18080 21 1.2 1f 268 12850 65 5.1 13
GHQ score <7 622 33340 33 1.0 041 0.24-0.69** 334 16500 66 4.0 0.69 0.48-0.99*
=8 198 10250 23 22 11 176 8120 54 6.7 1t

* p<0.05, **:p<0.01.
t: Confidence interval.
i: Reference category.

Table 3. All cause and cause specific mortality according to regularity of getting the basic health examination by age group.

65-74 age group 275 age group

No. Person- No.who Crude mortality Hazard ratio adjusted ~ No. Person- No.who Crude mortality Hazard ratio adjusted
followed years died rate X100 forage and gender followed years died rateX 100  forage and gender
person-years person-years
95% Cl ¥ 95% Cl't
All causes annual 328 17740 12 0.7 0.31 0.16-0.59** 146 7520 22 29 0.58 0.36-0.94*
biennial 266 14120 19 13 0.61 0.35-1.05 173 8535 39 4.6 0.87 0.59-1.29
neither 307 15905 39 25 11 25 11420 73 6.4 1%
Circulatory system annual 328 17740 3 0.2 021 0.06-0.73* 146 7520 7 0.9 049 0.21-1.13
disease biennial 266 1412.0 4 03 0.35 0.12-1.07 173 8535 21 25 125 0.70-2.23
neither 307 1590.5 14 09 i 250 11420 27 24 [
All non-circulatory annual 328 17740 9 05 036 0.17-0.78** 146 7520 15 20 063 0.35-1.15
system diseases (including  biennial 266 14120 15 1.1 0.75 0.40-1.43 173 8535 18 2.1 0.64 037-1.11
malignant neoplasms) neither 307 15905 25 1.6 11 250 11420 46 4.0 |4
Malignant neoplasms annual 328 17740 8 05 0.64 0.26-1.55 146 7520 9 12 0.96 0.41-2.25
biennial 266 14120 8 0.6 0.78 0.32-1.90 173 8535 7 0.8 0.68 0.27-1.69
neither 307 1590.5 13 0.8 1% 250 11420 14 12 13

*:p<0.05, **:p<0.01.
t: Confidence interval.
: Reference category.

model which included the remaining three health status vari-
ables into covariates and a model which did not, results from a
model adjusted for age and gender are presented. Table 4
shows associations between the regularity of getting the exami-
nation and all cause mortality in each stratum of individual

and unfavorable strata of perceived health and GHQ-30 and in
the stratum of no ADL impairment. The benefit was signifi-
cant in the favorable stratum of each health status variable.
Interestingly, among persons having chronic conditions under
treatment, both annual and biennial use was associated with the

health status variables. The association was not evaluated for
persons with ADL impairment in the 65-74 age group because
of the small sample size.

In the 65-74 age group, a large amount of benefit from annu-
al use of the examination and a reduced amount of benefit
from biennial use were likely to be observed in both favorable

same amount of mortality reduction. On the other hand, in the
75 and older age group, the benefit associated with annual use
of the examination was restricted to persons having no ADL
impairment and those scoring 7 and lower in GHQ-30.
Among persons who had impairment in ADL and those scor-
ing 8 and higher in GHQ-30, use of the examination had no
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Table 4. All cause mortality according to regularity of getting the basic health examination by age group when stratified by various

health status variables.

65-74 age group

=75 age group

No. Person- No.who Crude mortality Hazard ratioadjusted ~ No. Person- No.who Crude mortality Hazard ratio adjusted
followed years  died rate X100 for age and gender followed years  died rate X100 for age and gender
person-years person-years
95% Clt 95% CI
Perceived  Excellent, annual 287 15555 9 0.6 030 0.14-0.63** 124 6390 19 30 0.62 0.36-1.05
health Good, Fair  biennial 216 11490 14 1.2 0.63 0.33-1.19 139 6%.5 28 4.0 0.87 0.55-1.39
neither 252 13140 28 21 1} 199 9255 55 59 1%

Poor, Bad annual 30 1620 1 0.6 0.13 0.02-1.06 16 80.0 3 38 0.91 0.24-3.46
biennial 40 2100 4 19 040 0.13-1.30 2 140 10 6.8 0.89 0.39-2.03
neither 4 1940 11 5.7 13 41 1745 14 8.0 11

ADL Not impaired  annual 298 1616.0 9 0.6 0.28 0.13-0.59** 126 6600 15 23 049 0.27-0.88*
impairment biennial 232 12410 13 1.0 0.51 0.27-0.99* 139 6995 26 37 0.73 045-1.19
neither 253 13175 30 23 1% 183 8625 45 52 13

Impaired annual 4 150 2 133 = 15 64.5 7 10.9 107 045-2.51
biennial 15 615 5 74 22 9.0 10 10.6 1.76 0.77-4.01
neither 22 1060 5 47 51 2005 23 11.5 1t

Conditions Nothaving  annual 190 10330 6 06 029 0.12-0.69** 84 4370 11 25 0.53 0.27-1.05
under biennial 158 8260 16 1.9 091 0.49-1.69 76 3640 20 5.5 1.06 0.62-1.83
treatment neither 213 11095 27 24 1t 141 661.5 38 5.7 1%

Having annual 138 7410 6 08 033 0.12-0.89% 62 3150 11 35 065 0.32-129
biennial 108 586.0 3 05 021 0.06-0.75* 97 4895 19 39 0.72 0.41-1.28
neither 94 4810 12 25 i 109 4805 35 13 1%

GHQscore £7 annual 230 12510 5 04 022 0.08-0.59** 97 5025 9 1.8 031 0.15-0.66**
biennial 190 1024.0 7 0.7 0.39 0.16-0.92* 104 5270 20 38 0.67 0.39-1.16
neither 202 10590 21 20 1t 133 6105 37 6.1 1%

238 annual 68 3650 4 1.1 0.34 0.11-1.05 41 1985 12 6.0 1.16 0.58-2.31
biennial 58 3010 6 20 0.54 0.20-1.41 51 2365 15 6.3 114 0.60-2.16
neither 72 03%0 1B 36 54 84 37170 27 72 1t

*: p <005, **:p<00l.
t: Confidence interval.
1: Reference category.
q: No computation of hazard ratio.
protective influence on mortality. an effect measure modifier of the association between regular
use of the basic health examination and mortality in the 75 and
DISCUSSION older age group. In this age group, the effect of regular use of

It has not been clarified whether getting the basic health
examination under the Health Services for the Elderly Act after
reaching advanced ages is effective or not. The authors evalu-
ated an effect of regular use of the examination on subsequent
mortality by defining the regularity based on actual use of the
examination for two consecutive years. The present analysis
reveals that annual use of the examination at old ages protects
premature deaths of elderly persons. Although the benefit gets
smaller in advancing in age, it is still significant in the 75 and
older age group. The benefit is unlikely to be restricted to spe-
cific causes of death, although the effect on deaths due to
malignant neoplasms may be small.

In the study population, health status is not a confounder but

the examination on mortality was observed when annual
examinees were not impaired in ADL or in mental health sta-
tus. It seems that annual use of the basic health examination
may be beneficial to persons who maintain high levels of func-
tional health in this age group. Persons with impairment in
functional health may have been too ill and impaired to benefit
from the examination and accompanied health services *.

On the other hand, in the 65-74 age group, the principle pat-
tern of the relation is that both annual and biennial use of the
examination was associated with reduced mortality regardless
of levels of health status, and that the benefit from biennial use
was smaller than that from annual use. The exception was
observed among persons who got medical treatment for chron-
ic conditions which the basic health examination is targeted on.
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Among such persons, biennial use of the examination was
associated with the same extent of reduction of mortality risk
as annual use. The basic health examination is usually promot-
ed to persons who do not receive treatment for chronic condi-
tions in medical facilities. The present study indicates that the
criteria to define the target population eligible for the basic
health examination should be altered by age group. It seems to
be inappropriate to remove residents at 65-74 ages who have
chronic conditions under treatment from the target. In the 75
and older age group, it is reasonable to exclude persons who
are impaired physically and mentally from the target.

In order to explain the benefit from regular use of the basic
health examination, attention should be paid to health services
following the health examination. In western countries, a strat-
egy of comprehensive geriatric assessment was developed as a
preventive health service for elderly persons. The comprehen-
sive geriatric assessment determines an elderly persons's med-
ical, psychological, functional, and environmental resources
and problems, linked with an overall plan for treatment and
follow-up *'®, Two characteristics have been reported to be
attributable 1o the effectiveness of the assessment: targeting the
assessment on elderly persons most likely to benefit, and the
link of the assessment with active follow-up. The basic health
examination is a preventive health service which should be
incorporated into various follow-up services. Usually, health
counseling and home visit guidance at individual level and
health education at group level follow the basic health exami-
nation. Such health services may play important roles in per-
forming effective health examinations. Furthermore, special
situations of the study community may contribute to the effec-
tiveness of the examination. The local municipality of the
study community runs the only polyclinic in the study area.
The staff of the facility not only provide medical care services
for the residents but also participate in the basic health exami-
nation as examiners. Therefore, the linkage between assess-
ment in the basic health examination and subsequent provision
of services seems to be streamlined. The public health nurses
at the local municipality and the staff of the medical facility
cooperate to mobilize health and medical care services for
elderly persons who need them 7.

Several limitations of the present study are as follows.
Firstly, health status measures chosen in the present analysis
were all self-reported ones. Objective measures which were
obtained from the basic health examination, for example blood
pressure, were not used. The authors performed analysis for
764 persons who got the examination in 1990 in order to assess
influences of such objective health measures on mortality dif-
ference between annual and biennial users. However, mean-
ingful findings were not obtained because of the reduced sam-
ple size and relatively low mortality of persons who got the
examination. Secondly, the benefit from use of the examina-
tion at old ages may be attributable to getting regular health

examinations since middle ages. In order to assess this possi-
bility, the history of use of health examinations at middle ages
should have been collected. Unfortunately, such records were
unavailable to the present study. Thirdly, since the present
study was conducted in a rural community with special situa-
tions, caution must be exercised to generalize the findings to
other settings.

In spite of the limitations, the present findings shed light on
the beneficial influence of regular use of the basic health exam-
ination at advanced ages. More attention must be paid to vari-
ability of the effectiveness according to age groups and levels
of functional health status. In future studies, the effectiveness
should be evaluated on other health outcomes such as physical
and cognitive function and medical care use.
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