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Abstract 

To identify life-related factors causing increased mortality, 2,769 rural residents aged 29- 
77 were investigated through a self-administered questionnaire in 1990. Death certificates and 
migration information were inspected during the 4.5-year follow-up period. Age, obesity, life 
attitude, job, marital status, drinking and smoking habits, previous or current illness, and 
frequency of participation in health examinations were checked during the baseline survey. 
The person-year mortality rate was higher among irregular participants in health examinations 
than among regular participants both among males and females. From Cox's multiple 
regression analysis, factors with a signiflcandy high hazard ratio (HR) for mortality were 
irregular participation (HR=2.05), increase of age (HR= 1.54, for 10 years), previous or current 
illness (HR=2.44), unemployment (HR=1.95), and living without a spouse (HR=2.61) for 
males; and for females they were having previous or current illness (HR=15.21) and living 
w i t h o u t  a spouse (HR=2.94). Thus, irregular participation in health examinations, 
unemployment and aging showed a relationship with a higher mortality only in males. A 
previous or current illness and living without a spouse were related in both sexes. 

Key words: life-related factors, health examination, all-cause mortality, 
cohort study, hazard ratio 

In t roduct ion 

As chronic diseases such as cancer, circulatory diseases and 
diabetes have been increasing in Japan in recent years, primary as 
well as secondary preventive measures have now become more 
and more important in achieving eventual control of these 
diseases "~. Detection of life-related risk factors for mortality as 
well as participation in health examinations seem to be effective 
approaches to both primary and secondary prevention of diseases, 
i.e., identification of the causes, prevention of onset of diseases, 
and early detection and treatment "4.5). Many studies on the 
relationships of mortality with some life-related factors such as 
drinking habits, marital status, job and life attitude, have been 
conducted""2~. However, these relationships are not completely 
understood to date. On the other hand, though the effects of 
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screening for some cancers on reducing cancer-caused mortality 
have been reported, studies on the comprehensive effect of health 
examinations or screenings of all causes of mortality are still few 
in number ~,5). Moreover, the conclusions from a number of 
studies on cause-specific mortality rates are somewhat vague. 
Some researchers have speculated that participating in health 
examinations and follow-up educational programs could result in 
a positive change in awareness of the risk factors and reduction of 
these factors4~. Others have indicated that mortal i ty in 
nonparticipants was high due to the prevalence of cigarette 
smoking, heavy consumption of alcohol, illness, or physical 
weakness ,3-~5) 

In our study area, general health examinations and periodic 
screenings were available annually to all residents aged 40 or over, 
conducted by the local government under the Health Law for the 
Elderly, Japan. Though people underwent these examinations or 
screenings on a voluntary basis, only a few had not received a 
health examination or screening for up to five years. The present 
cohort study attempted to determine whether there is a 
relationship between the frequency of participating in health 
examinations or screenings and mortality. The relationships of 
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some life-related factors such as previous or current illness, life 
attitude, job, marital status, cigarette smoking, and alcohol 
consumption with mortality were also analyzed. 

Materials and Methods  

As part of a nation-wide collaborative large-scale cohort 
study oil the evaluation of risk factors for cancer sponsored by a 
Grant-in-Aid for Scientific Research on Priority from the 
Ministry of Education, Science, Sports and Culture of Japan 
(detailed information provided elsewhere ,~1), 2,925 rural residents 
aged 40-75 years in S village in northwestern Japan were asked to 
fill out a self-administered questionnaire in July and August, 
1990. A total of 2,615 people responded. Meanwhile, the same 
survey was conducted among subjects outside that age range, and 
questionnaires from 153 subjects aged 29-39 and one subject 
aged 77 living in the same area were thus obtained. Therefore, in 
the present study, the total subjects numbered 2,769, ranging in 
age from 29 to 77 years old (1,290 males and 1,479 females). 
The follow-up study consisted of a yearly inspection of death 
certificates and migration reports, which provided individual 
names, age, sex, and birth dates with official permission from the 
Ministry of General Affairs and local governments. In this paper, 
the follow-up data obtained by December 31, 1994, was used. 
During the 4.5-year follow-up, 106 subjects died (72 males and 
34 females), and 18 subjects moved away (9 males and 9 
females). 

The questionnaire used in the baseline survey covered many 
aspects relevant to health, living and working conditions, 
lifestyles, eating habits, daily activities and so on. In the present 
study, the following 9 items were selected for analyses: 1, age; 2, 
obesity; 3, life attitude; 4, job status; 5, marital status; 6, drinking 
habits; 7, smoking habits; 8, previous or current illness; and 9, 
history of participation in general health examinations and 
periodic health screenings. Definitions of items 2 to 7 are 
summarized in Table 1. 

Subjects with a previous or current illness were taken to 
mean those currently receiving treatment and/or who have had 
one of the following diseases: stroke, hypertension, myocardial 
infarction, kidney diseases, liver diseases, cholelithiasis or 
cholecystitis, diabetes mellitus, stomach or duodenal ulcer, 
tuberculosis, or cancer. 

Subjects who participated in at least one of the following 
health programs were considered to be undergoing health 
examination or screening: 1, general health examination 
including screening for circulatory diseases; 2, screening for 
tuberculosis and lung cancer; 3, screening for stomach cancer; 4, 
screening for uterine cancer; 5, screening for breast cancer. 

On the basis of the response to the question about the 
number of times of participating in a health examination and/or 
screening during the past five years, subjects could be divided 
into three categories: 1, those who had participated five times or 
more: Regular participants (RPs); 2, those who had participated 
less than five times: Irregular participants (IPs); and 3, those who 
failed to respond: Non-respondents (NRs). 

The question about the number of times a respondent had 
undergone a health program was indicated as 'optional'. This 
caused an extraordinarily high non-responding rate (26.7% for 
males and 15.2% for females), whereas only 1.8% of males and 
2.0% of females, on average, did not respond to other questions 
that were not 'optional' (data not presented). 

Table 1 Definitions of factors investigated in the baseline survey 
Factors Yes No 
Obesity 
Positive attitude to life 

Job 

Marital status 

Drinking habit 
Smoking habit 
*: BMI: Body Mass Index 

BMI*>=25 kg/m 2 BMI*<25 kg/m" 
Life is very worth Life is mediocre 
or worth living or not worth living 
Employed permanently, Part-time job, 
self-employed, or housewife, or 
other jobless 
Living with spouse Widowed, 

divorced or 
unmarried 

Have or quit Never 
Have or quit Never 

Individual person-year was calculated by dividing the total 
number of survival days from the day of the baseline survey by 
365.25. Persons lost to follow-up because of moving away were 
considered censored. The mean ages of IPs and NRs were 
compared with RPs by Student's t test. The percentages of 
subjects with affirmative answers for lifestyle questions in IPs and 
NRs were compared with RPs, controlling for age by the Mantel- 
Haenszel test. Person-year mortality rates in RPs, IPs and NRs, 
and between subjects with and without additional factors, were 
statistically compared by Z test. To estimate the effects of the 
factors on mortality by adjusting those of covariates, hazard ratios 
were calculated using the Cox's proportional hazards model. 
Differences were considered significant at p<0.05, after p was 
adjusted by Bonferroni correction. Analyses were conducted 
using the statistical software SAS (Statistical Analysis System, 
Version 6, SAS Institute, Cary, NC, USA). Subjects were 
analyzed separately by sex throughout the study. 

Results 

Table 2 shows the characteristics of three categories of 
participants, i.e., RPs, IPs and NRs. Among males, the average 
age was 54.8 years in RPs, 52.4 in IPs, and 55.5 in NRs, 
indicating a significant difference between RPs and IPs. In 
females, the average age was 54.1 years in RPs, 56.0 in IPs, and 
59.7 in NRs, showing a significant difference between RPs and 
IPs, and between RPs and NRs. The person-year mortality rate in 
males was 17.4 per 1000 person-years for IPs and 18.6 for NRs, 
both of which were significantly higher than that of RPs (8.6 per 
1000 person-years). In females, the mortality rate was 8.7 per 
1000 person-years in IPs, 6.1 in NRs and 3.8 in RPs. A 
significant difference could only be observed between RPs and 
IPs. 

Application of the Mantel-Haenszel  method for age 
adjustment showed in males a significantly higher percentage of 
job and living with spouse among RPs than among IPs. Among 
females, RPs showed a significantly increased percentage in 
previous or current illness and job than IPs, whereas the 
percentage of obesity among IPs was greater than among RPs. 
When a comparison was made for males between RPs and NRs, 
there was a significantly higher percentage detected for previous 
or current illness, positive attitude toward life, and living with 
spouse among RPs. For females, percentages of previous or 
current illness and positive attitude toward life were significantly 
smaller in NRs than in RPs, whereas the percentage of smoking 
habits was higher in NRs than in RPs. 

Table 3 shows person-year mortality rates in different age 
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groups and in all subjects, and the mean and range of  the age of  
the deceased and  all subjects  at baseline.  A m o n g  males, the 

mortality was lowest in the below-45 age group with person-year 
mortality of 2.3 per 1000 person years and reached highest rate at 
28.9 in the 65-or-over age group. The mortality increased along 

with the age increasing. A similar tendency could also be observed 
atnong females. The average age of  the deceased and all subjects 

was 61.9 and 54.5 for males, respectively, and 63.4 and 56.1 
years for females, respectively. 

Table 4 shows a comparison of  person-year mortality rates 

be tween  those subjects  wi th  each lifestyle factor and  those 
wi thout  it. The  morta l i ty  rate was significantly higher among  

subjects with a previous or current illness than subjects without  
one, both in males and in females. Subjects who had a positive 
life a t t i t u d e  or a job ,  or  w h o  l ived w i t h  a spouse ,  had  a 

significantly lower mortality rate than those who did not  in both 
sexes. There was no significant difference in mortality rates with 
or without obesity, dr inking or smoking habits. Hence, obesity, 

smok ing  and  d r i n k i n g  habi ts  were n o t  used as i n d e p e n d e n t  
variables in Cox's proportional hazard model as shown in Table 

. 

Table  5 shows hazard ratios for mortal i ty  with respect to 
var ious factors. The  hazard ratio be tween  IPs and  RPs was 
statistically significant in males (RR=2.05, p<0.05), but  not  in 

females (RR=1.63, p>0.1). For hazard ratios between NRs and 
RPs, no significant difference was detected in either sex. For 
subjects with advanced age, a previous or current illness, no job 

or living without a spouse, there was a significantly higher hazard 
ratio among males. Among  females, only those having a previous 

or c u r r e n t  i l lness  a n d  l i v i n g  w i t h o u t  a spouse  s h o w e d  a 
significantly higher risk of mortality. 

Discussion 

T h e  p r e s e n t  s t u d y  i n d i c a t e d  t ha t  ma le  s u b j e c t s  w h o  
p a r t i c i p a t e d  in  h e a l t h  e x a m i n a t i o n s  or s c r e e n i n g s  for 5 
consecutive years had a lower all-cause mortality than those who 
did so irregularly. This f inding was partly in accordance with 
previous studies, even though their subjects were divided into 
pa r t i c ipan t s  and  n o n p a r t i c i p a n t s  based on  o n l y  one  hea l th  

Table 2 Characteristics of regular participants (RPs), irregular participants (IPs), and non-respondents (NRs) in males and females 
Males (n = 1290) Females (n= 1479) 

RPs IPs NRs RPs IPs NRs 
Age, yr 54.8 -+ 9.7 52.4 + 9.8"* 55.5 - 10.4 54.1 • 11.7 56.0 -+ 9.6* 59.7 + 9.5** 
(Mean -+ SD) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mortality rate 8.6 (25/672) 17.4' (201274) 18.6" (271344) 3.8 (15/906) 8,7 # (13/348) 6.1 ( 61225) 
(1 / 1000 person-year) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Obesity, % 13.6 (91/667) 13.7 (371271) 14.5 (491337) 21.7 (195/897) 27.8 *§ 21.9 (48/219) 

Previous or current 
illness, % 64.0 (4241663) 59.3 (159/268) 56.3 +" (1911339) 57.4 (5111890) 47.1§ 53.9 ++ (1171217) 

Positive attitude 

to life, % 49.5 (331/669) 44.6 (120/269) 35.Y +'(119/337) 33.9 (303/895) 30.6 (106/346) 24.1 +§ (53/220) 

Job, % 61.3 (400/653) 54.5 +*+(146/268) 55.1 (183/332) 37.2 (327/880) 34.6 §247 23.9 (51/231) 

Living with 
spouse, % 94.5 (618/654) 87.9'+*(233/265) 88.5 §247 86.2 (734/852) 83.2 (272/327) 81.7 (170/208) 

Drmkinghabit, % 88.3 (588/666) 93.4 + (253/271) 88.6 (302/341) 21.1 (192/892) 27.4 (93/339) 20.2 ( 45/223) 

Smoking habit, % 80.8 (538/666) 82.6 (223/270) 81.1 (275/339) 1.8 (16/874) 3.9 (13/333) 4.7+*+ (10/214) 

Numerator and denominator in respective parentheses represent the number of subjects who responded in the affirmative (number of deaths for mortality rate), and the 
number of subjects who responded (number of total subjects for mortality rate). 
*: p<0.05; "*: p<O.O1, statistical comparison with RPs, by Student's t test, p was adjusted by Bonferroni correction (p/c, c=2). 
#: p<O.05; ##: p<O.O1, statistical comparison with RPs, by Z test, p was adjusted by Bonferroni correction (p/c, c=2). 
+: p<0.1; ++: p<O.05; +++: p<O.O1, statistical comparison with RPs controlling for age (age was divided into four groups, below 45, 
45-54, 55-64, and 65 or over years), by Mantel-Haenszel test, p was adjusted by Bonferroni correction (p/c, c=2). 

Table 3 Person-year mortality rates (1/1000 person-year) in different age groups, and mean and range of age for the deceased and all subjects, and 
for males and females 

Males Females 
Age(yr) n numberofdeaths mortali W rate n numberofdeaths mort~ityrate 

44 301 3 2.3 265 2 1.7 
45 - 54 332 11 7.7 345 2 1.3 
55 64 389 26 15.7 490 11 5.2 
65 -- 268 32 28.9 379 19 11.6 

n Mean (SD) Range n Mean (SD) Range 
Deceased 72 61.9 (8.2) 42 - 74 34 63.4 (8.1) 37 - 74 
All 1290 54.5 (10.3) 29 -- 74 1479 56.1 (10.3) 34 -- 77 
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examination or screening 5' ,3~. 
In some work-s i t e  hea l th  surveys,  s ign i f ican t ly  h igher  

mortality rates from many causes, particularly from smoking and 
alcohol abuse-related diseases, were found among nonparticipants 
in health examinations or screenings '~' ,4~. The authors speculated 
that the reason was most likely that the percentages of cigarette 
smokers and hea W alcohol consumers were smaller among the 
participants than among the nonparticipants. Similarly, Tilley et 
al found that workers who did not participate in a colorectal 
cancer  screening  p rogram exper ienced  s igni f icant ly  h igher  
mortality than workers who did ,51. However, they speculated that 
the lower mortality rate among participants was due to a 'healthy 
worker effect', and that workers with some symptoms would seek 
attention from their personal physicians rather than participating 
in health examinations. 

In the  p resen t  s tudy ,  no s ign i f i can t  d i f fe rence  in the 
percentages of  smokers or drinkers was detected between RPs and 
IPs in either sex. In addit ion,  smokers, drinkers or the obese 
failed to show a significantly higher mortal i ty  rate than non- 
smokers ,  n o n - d r i n k e r s  or non-obese .  There fo re ,  c igare t te  
smoking, alcohol consumption and obesity did not cause a higher 
mortality rate in IPs in the present study. 

Although the effects of alcohol consumption on health were 
ra ther  compl ica ted ,  many  studies have shown that  l ight  to 
moderate alcohol consumpt ion has a protective effect against 
some threats to mortality, especially from coronary heart disease 6 
...... ~. In the present study,  however, the quant i ty  of  alcohol 

c o n s u m p t i o n  was not  counted .  This  may explain  why  the 
mortality rate among the drinkers was not significantly higher 
than  a m o n g  n o n - d r i n k e r s .  The  same reason ing  w o u l d  be 
applicable for the failure of  detecting an association between 
obesity and mortality, since some researchers also observed a J- 
p h e n o m e n o n  that  bo th  high and low levels o f  BMI were 
associated with a higher  mor ta l i ty  rate from all causes than 
middle level of  it ~r ,,I. The reasons for not being able to find a 
significantly higher mortality rate among smokers than among 
non-smokers in the present study might be the short follow-up 
period among males and the few smokers among females. 

On the other hand, subjects with a previous or current illness 
had a significantly increased person-year mortality rate than those 
wi thou t  one. Moreover ,  the p r o p o r t i o n  o f  subjects  wi th  a 
previous or current illness was higher among RPs than among 
IPs, though the difference was not significant in males. In the 
present  study,  though we could not  ident i fy  those diseases 
detected by health examinations or screenings, undergoing health 
examinations or screenings might appear to increase the chance of  
detecting diseases at an early stage. In addition, developing some 
kinds of  diseases might lead subjects to pay more attention to 
their  health status and thus lead to a higher  p ropo r t i on  of  
subjects with a previous or current illness among RPs. 

IPs, however, might include more subjects with severe or 
incurable diseases, because such persons are generally too ill to 
travel to a health examination or screening site, or are more likely 
to seek attention from their own physicians ,3. ,5~. This suggests the 

Table 4 

Factors 

Comparison of person-year mortality rates (1 / 1000 
Male (n=1290) 

Without factors With 

person-year) between subjects with and without factors in males and females 
Female (n= 1479) 

factors Without factors With factors 
Obesity 12.1 (57/1098) 10.6 ( 8/ 117) 4.1 (20/1120) 6.8 (10/ 338) 
Previousor 5.1 (11/ 469) 17.7"* (58/ 774) 0.7 ( 2/ 659) 8.5** (29/ 788) 
current illness 

Positive 15.3 (46/ 705) 8.6* (21/ 570) 6.2 (27/ 999) 2.0* ( 4/ 462) 
attitude to life 

Job 19.0 (42/ 524) 6.0** (19/ 729) 6.6 (27/ 936) 1.8" ( 4/ 495) 
Living with spouse 25.1 (11/ 105) 9.4** (46/1136) 12.2 (11/ 211) 2.9** (15/1176) 
Drinking habit 12.2 ( 7/ 135) 13.1 (64/1143) 5.1 (25/1124) 2.1 ( 3/ 330) 
Smoking habit 9.7 (10/ 239) 12.9 (57/1036) 4.5 (27/1382) 5.9 ( 1/ 39) 

Numerator and denominator in parentheses represent the number of subjects who died during follow-up period, and total number of subjects 
respective items. 
*: p<O.O5; **: p<O.O1, statistical comparison of person-year mortality rates between subjects with and without factors, by Z test. 

who responded to 

Table 5 

Variables 

Hazard ratios for mortality by Cox's proportional hazards model in males and females st 
Male .~2 

Hazard ratio 95% CI 
Female ~2 

Hazard ratio 95% CI 
IPs(1)/RPs(0) ~-~ 2.05* 
NRs(1)/RPs(0) .~3 0.60 
Age ~4 1.54** 
Previous or current illness 

Yes (1)/No (0) 2.44" 
Positive attitude to life 

No (1)/Yes (0) 1.75 § 
Job No (1)/Yes (0) 1.95" 
Living with spouse No (D/Yes (0) 2.61"* 

w 1: Death (1), Survival (0). 
w 2:1139 males survived, 49 males died, 102 males with no response; 

1283 females survived, 26 females died, 170 females with no response. 
w 3: IPs, irregular participants; RPs, regular participants; 

NRs, non-respondents to the questions about health examination or screening. 
w 4: Age was divided into four groups: below 45, 45-54, 55-64, and 65 or over. 
+: p<0.1; *: p<0.05; **: p<0.01: 

1.01-4.15 1.63 
0.31-1.16 0.86 
1.12-2.12 1.07 

1.12-5.35 15.21"* 

0.95-3.22 2.18 
1.01-3.77 3.61" 
1.26-5.41 2.94** 
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strong possibility that higher mortality in IPs was due to a bias 
related to the higher proportion of more severely ill patients in 
the IPs. This hypothesis is particularly important, given that our 
mortality data were obtained during the initial 4.5 years of the 
follow-up period. Some of the deceased probably had already 
developed a disease before the baseline survey was conducted. 

The present study showed a higher proportion of subjects 
who had a job or lived with a spouse in RPs than in IPs, and a 
lower person-year mortality among subjects who had a job or a 
positive life attitude, or lived with a spouse than subjects who did 
not. Though the hazard ratios of a positive life attitude among 
the male group and a job in females only showed a borderline 
difference in Cox's regression model analysis, the hazard ratio of a 
job in males and living with a spouse in both sexes still remained 
significant. This indicated that living with a spouse would reduce 
the risk for mortality. 

Kaprio et al, in their historical cohort study, found 
significantly high hazard ratios for all causes of death as well as 
for cardiovascular disease among males who had never married 
compared to males who had, and that most of this excess risk was 
due to psychiatric disorders"~. They also reported that men who 
never married had the shortest occupationally active life 
expectancy, whereas married men had the longest. These findings 
were in partial agreement with ours. From the present study, it 
could not be determined whether being single or divorced, or 
becoming a widower/widow, increased mental disorder morbidity 
or decreased the opportunity to find jobs, or vice versa. However, 
differences in mortality between those of different marital status 
might persist throughout nearly an entire life span TM ~2~. 

In Cox's regression model analysis, age showed a very strong 
relationship with mortality in males but not in females. The 
average age for female subjects was 56.1 years old, and that for 
female deceased was 63.4 years old, which were far below the 
average life expectancy among females and thus caused fewer 
deaths. This might also be one reason for the failure to detect a 
lower mortality rate for females among RPs. 

The limitations of the present study were the small sample 

size of the study population and the short follow-up period. 
Thus, the cause-specific mortality could not be computed 
separately. In addition, the items in the questionnaire about 
participating in health examination or screening were in the 
'option section', which might have caused an extraordinarily high 
non-response rate. Obviously, we could not elucidate the 
characteristics of this type of non-respondent. However, the non- 
respondents to the items in 'option section' in the present study 
were considered to consist of non-respondents to items which 
were not indicated to be optional (about 1.8-2.0% of subjects in 
the present study), irregular participants, and regular participants. 
Table 2 indicated NRs were most likely to have characteristics 
more similar to IPs than to RPs in both sexes, though the hazard 
ratios for mortality was not significantly higher for NRs than for 
RPs in either sex. 

Despite these limitations, the present study demonstrated a 
relationship between regular participation in health examinations 
or screenings and lower all-cause mortality in males, for reasons 
that remain unclear. Age and employment also contributed to the 
higher mortality rate only in males. However, previous or current 
illness and marital status played a crucial role in causing higher 
mortality in both males and females. Further study is required 
with a longer follow-up period to confirm these findings and 
elucidate the reason for the male versus female differences. 
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