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Abstract
Study objective—The objective of this
study was to evaluate the magnitude and
contributory factors of socioeconomic
diVerentials in mortality in a cohort of
Korean male civil servants.
Design—A prospective observational
study of male civil servants followed up for
five years after baseline measurement.
Setting—All civil service oYces in Korea.
Participants and measurements—The
study was conducted on 759 665 Korean
male public servants aged 30–64 at base-
line examination in 1992. The grade of
monthly salary of these participants di-
vided into four groups, a proxy indicator
of socioeconomic status (SES), was the
main predictive variable. Mortality of the
participants was followed up from 1992 to
1996. The causes of deaths were catego-
rised into four groups according to the
medical amenability: avoidable, partly
avoidable, non-avoidable, and external
causes of death. The risk of mortality
associated with SES was estimated using
the Cox proportional hazard model.
Main results—Lowest SES group had sig-
nificantly higher risk of mortality from
most causes compared with the highest
SES group in the order of external cause
(relative risk (RR): 2.26), avoidable (RR:
1.65), all cause (RR: 1.59), and non-
avoidable mortality (RR: 1.54). With the
adjustment of known risk factors, signifi-
cantly higher risks of mortality in lowest
SES group were attenuated but persisted.
Looking at the deaths from partly avoid-
able causes, significantly higher risks of
mortality in the lowest SES group was
observed from cerebrovascular disease
but not from coronary heart disease.
Conclusions—Socioeconomic diVeren-
tials in non-avoidable as well as avoidable
mortality, persisting even under the con-
trol of risk factors, suggest that mortality
is influenced not only by the quality of
health care and diVerent distribution of
risk factors but also by other aspects of
SES that are yet unknown.
(J Epidemiol Community Health 2000;54:166–172)

Mortality is influenced by several factors other
than individual health habits and biological
characteristics. Among the many factors re-
lated to mortality, socioeconomic status (SES)
has been an issue of interest to the researchers
in the field of public health for a long time.1 2

There have been many studies documenting
socioeconomic diVerentials in mortality from
all cause and specific causes like cancer and
coronary heart disease in well developed
countries.3–10 Judging on the grounds of equity
in distribution of social resources, it is neces-
sary to investigate the relation between SES
and mortality in less developed countries
where problems related to socioeconomic
inequality seem to be more serious.

If the diVerences in mortality according to
SES are observed universally, what can be the
reason for these diVerences? Considering the
correlation between medical care supply and
socioeconomic condition11 12 and between
health care supply and mortality,13 examining
the eVect of SES on the mortality from causes
amenable to medical intervention might give
some clues to the relation between SES and
mortality. Mortality avoidable by medical
intervention, proposed first by Rutstein group
in 197614 and defined as “unnecessary un-
timely mortality” or “mortality wholly or
substantially avoidable by adequate medical
care”, has been used in several studies as a
method for the measurement of the quality of
health care. Many researchers, through the
aggregate data studies, have reported on the
variations of mortality from diseases avoidable
by medical intervention in areas with diVerent
levels of health care resources and socioeco-
nomic conditions. Mortality from avoidable
diseases, although not completely confirmed,
seemed to decrease with the growth in
socioeconomic conditions and health
services.15–17

The possibility that known risk factors
account for socioeconomic diVerentials in
mortality has been suggested. In many studies,
persons of lower SES were more likely to be
obese and reported higher rates of smoking
and drinking. They were also more likely to
have higher levels of blood pressure and
cholesterol.18–25

The authors carried out this study to exam-
ine the magnitude and causes of the socioeco-
nomic diVerentials in mortality in a population
of a less developed country, Korean male civil
servants.

Methods
STUDY POPULATION AND VARIABLES

Every Korean citizen is covered by the obliga-
tory National Health Insurance System. Unfor-
tunately, this system does not provide a full
health care coverage but is under the co-
payment benefit structure.
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Regardless of occupation, economic status,
and the area of residency, all the government
employees and their family members are
covered by the Korea Medical Insurance Cor-
poration, one of the two major national health
insurance agencies in Korea. The subjects in
this study included all Korean male civil
servants (759 665 men) aged 30 to 64 in the
year 1992.

The grade of monthly salary, which was
regarded as an indicator of SES directly
reflecting individual income and having paral-
lel relation with the grade of position, was the
main predictive variable of this study. Infor-
mation on the grade of monthly salary in 1992
was obtained from the Korea Medical Insur-
ance Corporation by which it had been used as
the basis for charging the premium for medical
insurance.

Since 1980, the Korea Medical Insurance
Corporation have provided biannual multipha-
sic health examination services to all those who
were insured. Questionnaires inquiring of
health habits were self administered during
health examination period. Serum cholesterol
concentration, blood pressure, weight, and
height were measured. Venous blood was
obtained in the morning after fasting overnight
in accordance with the health examination
regulation of the Korea Medical Insurance
Corporation. All medical institutes that carried
out the health examination were equipped with
standardised high quality laboratories author-
ised by the Korea Association of Clinical
Pathology and the Korea Association of Qual-
ity Control over Clinical Laboratory Examina-
tion.

The information on the various biological
and behavioural factors such as blood pressure,
height, weight, serum cholesterol, smoking
habit, alcohol drinking habit, type of occupa-
tion, and the area of residency were obtained
from the health examination data set of Korea
Medical Insurance Corporation.

To examine the eVect of biological and
behavioural factors on the relation between
SES and mortality more accurately, eVorts
were made to minimise the missing values in
these variables. Health examination data of
643 366 men (84.7% of study subjects) were
obtained from the data set of 1992, and those
of 60 481 men (8.0%) were obtained from the
data set of 1990 and 1994. Data on smoking
and drinking habits of 633 715 men (83.4%)
were obtained from the 1992 data set, and of
72 498 men (9.5%) from the 1990 and 1994
data set.

The death registry of the Korea National
OYce from January 1992 to December 1996
was checked thoroughly for the vital status of
the studied subjects. Complete vital infor-
mation on all study subjects was available as all
deaths must be reported to the Korea National
Statistical OYce by submitting a death certifi-
cate. The accuracy of the code for the cause of
death according to the death certificate was
evaluated by comparing the cause of deaths
having occurred between July 1995 and
September 1995 with medical service utilisa-
tion data set of Korea Medical Insurance Cor-

poration. We did not evaluate the accuracy of
the code for deaths from external causes
because any mobility from traYc accidents and
suicide attempts were not covered by medical
insurance service. The code for the cause of
death according to the Korea National Statisti-
cal OYce was 72.4 per cent accurate (412 of
569 cases were concordant). There was no sig-
nificant diVerence in the accuracy of the causes
of death among the four SES groups.

Selection of mortality avoidable by medical
intervention was based on the list of “Avoid-
able deaths (Clear-cut, immediate use of
Quality-of-Care Indexes)” and “Partly avoid-
able deaths (Limited use of Quality-of -Care
Indexes)” proposed by the Rutstein group.14

Mortality from external causes, most of which
could have been influenced by extra-medical
factors, was classified as another discrete
category. Deaths from transport accident, acci-
dental injury, intentional self harm, assault,
and the complications of medical and surgical
care were classified into the category of
mortality from external causes.

STATISTICAL METHODS

SES was classified into four levels according to
the quartile distribution of the grade of
monthly salary: level I corresponds to the
monthly salary under 769 dollars; level II from
769 to 979 dollars; level III from 979 to 1307
dollars; and level IV over 1307 dollars. Body
mass index, calculated as weight (kg) per height
squared (m2), was used to classify the study
subjects into three relative weight groups:
underweight (lower than 20 kg/m2); normal
weight (20–25 kg/m2); and overweight (25
kg/m2 or more). For smoking status, study sub-
jects were classified into three groups: non-
smoker; former smoker; and current smoker.
Information on the exact amount and fre-
quency of alcohol intake was not available for
some subjects whose health habit information
was obtained from the 1990 dataset. There-
fore, drinking habits were classified into three
groups: non-drinker, occasional drinker, and
frequent drinker. Area of residency was catego-
rised as large city, medium and small city, and
county according to the administrative divi-
sion. Occupation was categorised into “high”
group and “low” group: educational, adminis-
trative, professional, and executive occupations
were regarded as “high” group occupation;
whereas, manual, partly skilled, and unskilled
occupations and police oYcers were of the
“low” group occupation.

Relative risks of mortality and 95% confi-
dence intervals were estimated by the Cox pro-
portional hazard regression analysis using the
PC/SAS statistical package.26 Age by one year,
relative weight (underweight, normal, over-
weight), cholesterol by one mg/dl, systolic
blood pressure by one mm Hg, smoking habit
(non-smoker, former smoker, current smoker),
drinking habit (non-drinker, occasional
drinker, and frequent drinker), area of resi-
dency (large city, medium and small city,
county), and the type of occupation (“high”
group, “low” group) were added for multivari-
ate analysis.

Excess mortality and low socioeconomic status 167

http://jech.bmj.com


Cox proportional hazard regression analysis
was repeated to assess the extent to which the
socioeconomic diVerentials in mortality could
be explained by other factors. Occupational
group and the area of residency, which might
be considered as other social factors having
confounding eVect on the relation between
SES and mortality, were treated separately to
clarify the eVect of biological and behavioural
risk factors in the relation between SES and
mortality.

Results
During the five year follow up period, there
were a total of 13 330 deaths among the
759 665 men. Of these, 1540 deaths (11.6%)
were attributable to avoidable causes, 2769
deaths (20.8%) to partly avoidable causes,
2609 deaths (19.6%) to external causes, and
6412 deaths (48.1%) to non-avoidable causes.

Tables 1 and 2 present the detailed lists of
avoidable and partly avoidable causes of deaths
among the study subjects. Cancer was the most
common avoidable cause of death. Hyperten-
sive disease with vascular complications of
brain was the most common partly avoidable
cause of death.

Age adjusted baseline characteristics of the
subjects in relation to SES are presented in
table 3. There were significant associations
between the biological and social characteris-
tics and the level of SES. Men of higher SES
had higher levels of serum cholesterol than
those of the lower SES group. Prevalence rate
of overweight was higher in men of higher SES
than in men of lower SES. However, the levels
of diastolic and systolic blood pressure were
higher and smoking was more prevalent in the
low SES group. There was no significant
diVerence in the drinking habit among diVer-
ent SES groups. The proportion of men living
in large cities and being engaged in high group
occupations were larger in men of higher SES.

Figure 1 shows the age adjusted all cause
mortality rates and proportion of mortality
attributable to specific causes according to the
level of SES. Compared with the men of higher
SES, men of lower SES had higher mortality
rate, not only from all cause but also from all
kinds of specific causes categorised by the
amenability to medical interventions. Mortality
from external and avoidable causes accounted
for the higher proportion of total mortality in
lower SES group than in higher SES group. In

Table 1 Mortality from avoidable causes that occurred among 759 665 men aged 30–64 during the five year follow up period (1992–1996), Korea

ICD 8 code ICD 9 code ICD 10 code Causes of death
Number of
deaths

Type of
intervention

010-019 010-018 A15-A19 Tuberculosis ( all forms) 132 Treatment
141, 141, C02, Malignant neoplasms of dorsal and ventral surfaces, borders

and tip of tongue, floor of mouth, or buccal mucosa
20 Prevention

144-145 144,145 C04, Treatment
C06

161 161 C32 Malignant neoplasms of larynx 53 Prevention
Treatment

162 162 C33,34 Malignant neoplasms of trachea, bronchus, lung 751 Prevention
173 173 C44 Other malignant neoplasms of skin 9 Treatment
188 188 C67 Malignant neoplasms of bladder 30 Prevention
193 193 C73 Thyroid carcinoma 11 Prevention
205 205 C92 Myeloid leukaemia 44 Prevention
242 242 E05 Thyrotoxicosis with or without goitre 4 Treatment
269 269 E63 Other nutritional deficiencies 2 Prevention

Treatment
280-281, 284 280, 281, 284 D50-D52, Anaemia 10 Prevention

D60-D61 Treatment
320 320 G00 Bacterial meningitis 1 Treatment
381M-383M 381-383 H65-H67 Otitis media of mastoiditis 1 Treatment
426 415-417 I26-I27 Pulmonary heart disease 8 Prevention
480-487 480-487, 490 J10-J18, Pneumonia, influenza, 66 Treatment

J20, J40 Bronchitis
491-492 490-492, 496 J41-J44, Chronic obstructive lung disease 53 Prevention
493 493 J45-J46 Asthma 59 Treatment
515-516 500-505 J60-65 Pneumoconiosis 7 Prevention
540-543 540-543 K35-K38 Appendicitis 3 Treatment
550-553 550-553 K40-k46 Inguinal or other hernias of abdominal cavity 1 Treatment
574-575 574-575 K81 Cholecystitis 10 Treatment
680-686 680-686 L00-L08 Infections of skin and subcutaneous tissues 1 Treatment
720 730 M86 Osteomyelitis 2 Treatment
780-799* 780-799 R00-R99 Symptoms and ill defined conditions 262

*Included in this table as an index of poor quality of health care.

Table 2 Mortality from partly avoidable causes that occurred among 759 665 men aged 30–64 during the five year follow up period (1992–1996),
Korea

ICD 8 code ICD 9 code ICD 10 code Causes of death
Number of
deaths Type of intervention

070 070 B15-B19 Viral hepatitis 20 Prevention
153-154 153-154 C18-C20 Malignant neoplasm of large intestine, rectum and rectosigmoid

junction
273 Treatment

204 204 C91 Lymphatic leukaemia 9 Treatment, controversial
250 250 E10-E14 Diabetes mellitus 405 Treatment
345 345 G40 Epilepsy, generalised convulsive 10 Treatment
400-404 401-405 I10-I15 Hypertensive disease 229 Treatment
410, 411, 413 410, 411, 413 I20, I21, I24 Hypertensive disease with vascular complications of heart 547 Prevention
430-438 430-438 I60-I69 Hypertensive disease with vascular complications of brain 1247 Prevention
531-533 531-533 K25-K27 Ulcer of stomach or duodenum with or without haemorrhage or

perforation
25 Treatment

746-747 746-747 Q20-Q28 Congenital anomalies of heart and great vessels 4 Treatment
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contrast, mortality from non-avoidable causes
accounted for the higher proportion of total
mortality in higher SES group than in lower
SES group.

Results of the analyses applying the Cox
proportional hazard model are presented in
table 4. Risk of all cause mortality increased
progressively with the decrease of the socioeco-
nomic level. For each cause, the table shows the
relation between mortality and SES with
adjustment for various potential risk factors in
the cumulative stage. As more factors were
added to the multivariate analysis, the associa-
tions between SES and mortality were progres-
sively attenuated but were persistent. Adjust-
ment for other social factors such as
occupation and area of residency reduced the
gap in the risk of mortality across diVerent lev-
els of SES in various degrees. After further
adjustment for biological and behavioural risk
factors, the higher risk of mortality from most
causes in men of lowest SES attenuated slightly
but still remained significant.

While the risks of death from most causes
increased in men of lower SES, there was con-
siderable heterogeneity in the strength of these
relations according to the specific causes. The
strength of the association between the risk of
mortality and SES was influenced by the vari-
ous degrees of amenability to medical interven-
tion in the causes of death. Compared with the
men of highest SES, the men of lowest SES had
significantly higher risk of avoidable mortality
(relative risk (RR)= 1.65, 95% confidence
intervals: 1.38, 1.98). The gap in the risk of
avoidable mortality between highest and lowest
SES groups was larger than that of the partly
avoidable (RR = 1.22; 1.06, 1.40) and
non-avoidable mortality (RR = 1.54; 1.41,
1.69). In case of cancer, the men of lowest SES
had an adjusted RR of 1.46 (1.16, 1.83) from
avoidable cancer death, 1.25 (1.11, 1.40) from
non-avoidable cancer, and a reduced RR of
0.48 (0.29, 0.78) from partly avoidable cancer
death. Risk of mortality from external causes
(RR = 2.26; 1.94, 2.64), considered to be
influenced by extra-medical factors, was ex-
tremely high in lowest SES group even after
controlling biological and social risk factors.

The adjusted RR of mortality from cerebro-
vascular disease, one of partly avoidable causes,
was 1.67 (1.35, 2.06) in the lowest SES group.
There was no significant relation between
mortality from coronary heart disease and
SES.

Discussion
Nearly twofold diVerence in the risk of age
adjusted all cause mortality between the lowest
SES group and the highest SES group was
observed in Korean male civil servants. This
socioeconomic diVerential in mortality, con-
sistent with the results of other studies
performed in well developed western
countries,3–10 suggest that SES can influence
mortality regardless of the developmental stage
of the country.

For the purpose of exploring the causes
of the diVerences in mortality according to
SES, the eVect of the quality of health care
was examined through a comparison of the

Table 3 Age adjusted baseline characteristics of 759 665 men aged 30–64 according to the
level of socioeconomic status, Korea

Variables Subjects (n)

Levels of socioeconomic status

Level I Level II Level III Level IV

Cholesterol (mg/dl)* 705 561 189.2 191.0 193.6 194.1
Systolic blood pressure (mm Hg)* 705 363 125.3 124.3 123.5 123.5
Diastolic blood pressure (mm Hg)* 705 559 81.4 81.1 80.9 80.8
Obesity (%)† 704 746

Body mass index <20 kg/m2 10.8 9.3 8.4 8.6
Body mass index >25 kg/m2 19.6 23.5 25.4 24.2

Smoking habit (%)† 705 755
Current smoker 67.2 61.6 57.0 49.0
Former smoker 14.9 18.0 20.0 23.2

Alcohol drinking habit 706 129
Occasional drinker (%) 52.6 52.5 52.5 52.5
Frequent drinker (%) 21.9 22.2 22.3 22.0

Area of residency (%)† 759 665
Large city 48.3 46.9 50.5 61.7
County 23.2 21.7 15.9 8.0

“High” group occupation (%)† 759 530 3.9 17.1 32.6 67.4

*Analysis of covariance procedure: p<0.01. †Mantel-Haenszel ÷2 procedure: p<0.01.

Figure 1 Age adjusted all cause mortality rate and proportion (%) of mortality
attributable to specific causes by the level of socioeconomic status in 759 665 men aged
30–64, 1992–1996, Korea. Specific causes of death were categorised according to the
amenability to medical intervention.���
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KEY POINTS

x Significant inverse relation between so-
cioeconomic status (SES) and mortality,
previously reported from developed
countries, was also observed in a popula-
tion of less developed country.

x The gap in the risk of mortality between
highest and lowest SES groups was in the
order of external cause, avoidable, non-
avoidable, and partly avoidable mortality.

x After controlling the known risk factors of
mortality, significantly higher risks of
mortality in lowest SES group were
attenuated but persisted.

x Socioeconomic diVerentials in mortality
seem to be influenced not only by the
quality of health care and diVerent distri-
bution of risk factors but also by other
aspects of SES.
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diVerences across SES groups between avoid-
able mortality and non-avoidable mortality.
The authors assumed that, without any influ-
ence of health care delivery on the relation
between SES and mortality, the mortality gap
across SES groups would be very similar
regardless of the medical amenability of the
causes of death. Larger gap in the risk of avoid-
able mortality among diVerent levels of SES
than that of partly avoidable and non-avoidable
mortality seems to support the possibility that
variations in the quality of health care delivery
contribute, in some part, to making the
socioeconomic diVerentials in mortality. Al-
though all the subjects were covered by health
insurance, co-payment benefit structure where
the patient pays for a certain portion of the
medical expenditure might cause some hin-
drance to the use of medical care, especially for
men of lower SES. Some previous studies
reported that, even in populations with health
insurance, the extent of the insurance coverage
was related to the access and quality of preven-
tive care, high technology procedures, and
treatments.27–31

Considering the significant inverse relation
between SES and mortality from non-
avoidable causes observed in our study and
other study,32 it is impossible to fully explain
the influence of SES on mortality with only an

inadequate access or poor quality of health
care. There was also a report arguing that uni-
versal health insurance like the National Health
Service is not the only remedy for health
inequality among diVerent SES groups.33 The
association between avoidable mortality and
socioeconomic factors was stronger than the
association between avoidable mortality and
health services in studies using the aggregate
data,34 35 which suggests the presence of other
causes. Health care service might not be able to
completely eliminate the deaths known to be
preventable by the avoidance of exposure to
smoking and other environmental health haz-
ards.

Reduced risk of mortality from partly avoid-
able cancer is probably attributable to the fact
that partly avoidable cancer consists mainly of
colorectal cancer. In previous studies, the risk
of colon cancer has been consistently associ-
ated with higher SES.36–38 Although mortality
from colorectal cancer has been considered to
be partly avoidable by medical intervention,
adequate treatment alone cannot compensate
for the higher incidence in the higher SES
group. A gap in the incidence of the disease
rather than a gap in the quality of health care
among diVerent SES groups seems to be more
important in relation between colorectal cancer
and SES.

Table 4 Adjusted relative risks of mortality (95% confidence limits) from all cause, avoidable causes, partly avoidable
causes, non-avoidable causes, and external causes in 759 665 men aged 30–64 by the level of socioeconomic status,
1992–1996, Korea

Causes of death (no of deaths)

Level of socioeconomic status

Level I (lowest)
(n=215 842) Level II (n=177 098)

Level III
(n=196 505)

Level IV (highest)
(n=170 220)

All causes (n=13 330)
Age 2.07** (1.97, 2.17) 1.49** (1.40, 1.57) 1.19** (1.13, 1.25) 1
Age, occupation, area of residency 1.72** (1.63, 1.82) 1.25 ** (1.17, 1.33) 1.03 (0.98, 1.09) 1
All factors† 1.59** (1.50, 1.69) 1.18** (1.11, 1.27) 1.01 (0.95, 1.07) 1

Avoidable causes(n=1540)
Age 2.27** (1.99, 2.59) 1.60** (1.36, 1.90) 1.22** (1.06, 1.40) 1
Age, occupation, area of residency 1.92** (1.63, 2.26) 1.36** (1.12, 1.64) 1.06 (0.90, 1.24) 1
All factors† 1.65** (1.38, 1.98) 1.27* (1.04, 1.56) 1.01 (0.85, 1.20) 1

Partly avoidable causes (n=2769)
Age 1.70** (1.53, 1.88) 1.53** (1.35, 1.73) 1.28** (1.16, 1.42) 1
Age, occupation, area of residency 1.41** (1.25, 1.60) 1.28** (1.11, 1.46) 1.11 (0.99, 1.24) 1
All factors† 1.22** (1.06, 1.40) 1.13 (0.97, 1.32) 1.05 (0.93, 1.19) 1

Non-avoidable causes (n=6412)
Age 1.96** (1.84, 2.10) 1.33** (1.22, 1.44) 1.13** (1.06, 1.21) 1
Age, occupation, area of residency 1.64** (1.51, 1.78) 1.12* (1.02, 1.23) 0.99 (0.91, 1.07) 1
All factors† 1.54** (1.41, 1.69) 1.06 (0.96, 1.17) 0.97 (0.89, 1.06) 1

External causes (n=2609)
Age 2.95** (2.61, 3.32) 2.02** (1.77, 2.31) 1.49** (1.32, 1.69) 1
Age, occupation, area of residency 2.27** (1.96, 2.62) 1.61** (1.38, 1.87) 1.26** (1.10, 1.44) 1
All factors† 2.26** (1.94, 2.64) 1.65** (1.41, 1.93) 1.29** (1.12, 1.48) 1

Cerebrovascular disease (n=1247)
Age 2.11** (1.82, 2.45) 1.54** (1.28, 1.85) 1.39** (1.19, 1.61) 1
Age, occupation, area of residency 1.96** (1.62, 2.37) 1.42** (1.15, 1.77) 1.31** (1.10, 1.56) 1
All factors† 1.67** (1.35, 2.06) 1.22 (0.97, 1.55) 1.20 (0.99, 1.45) 1

Coronary heart disease (n=577)
Age 1.22 (0.96, 1.55) 1.52** (1.18, 1.96) 0.98 (0.78, 1.23) 1
Age, occupation, area of residency 1.06 (0.80, 1.41) 1.33* (1.00, 1.78) 0.87 (0.68, 1.13) 1
All factors† 0.94 (0.69, 1.29) 1.20 (0.88, 1.64) 0.83 (0.64, 1.09) 1

Cancer, avoidable (n=918)
Age 1.97** (1.66, 2.34) 1.41** (1.13, 1.76) 1.21* (1.01, 1.44) 1
Age, occupation, area of residency 1.53** (1.25, 1.89) 1.11 (0.87, 1.42) 0.98 (0.80, 1.20) 1
All factors† 1.46** (1.16, 1.83) 1.03 (0.79, 1.34) 0.95 (0.76, 1.18) 1

Cancer, partly avoidable (n=282)
Age 0.79 (0.54, 1.16) 1.20 (0.82, 1.75) 1.20 (0.88, 1.62) 1
Age, occupation, area of residency 0.58* (0.38, 0.89) 0.91 (0.60, 1.38) 0.95 (0.67, 1.32) 1
All factors† 0.48** (0.29, 0.78) 0.82 (0.52, 1.29) 0.88 (0.61, 1.25) 1

Cancer, non-avoidable (n=3754)
Age 1.53** (1.40, 1.67) 1.22** (1.09, 1.35) 1.13** (1.03, 1.23) 1
Age, occupation, area of residency 1.28** (1.15, 1.43) 1.03 (0.91, 1.16) 0.98 (0.89, 1.09) 1
All factors† 1.25** (1.11, 1.40) 0.99 (0.87, 1.13) 0.97 (0.88, 1.08) 1

*p<0.05; **p<0.01. †Adjusted for age, occupation, area of residence, cholesterol, systolic blood pressure, body mass index, smok-
ing, drinking alcohol.
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In this study, there was no relation between
SES and mortality from coronary heart dis-
ease. However there have been many other
studies that have reported that people of lower
SES had higher risk of death from coronary
heart disease.4 5 39 The discrepancy between the
results of this study and other studies might be
explained by the variations in the developmen-
tal stages of the society in which the study sub-
jects belonged and the variations in the risk
factor distribution among the study subjects.
The changes in the relation between SES and
coronary heart disease from the beginning of
1900s to the latter part of the 20th century
have already been reported in the studies con-
ducted in the United Kingdom and the United
States.40 41 According to the findings observed
in those studies, the changing eVect of social
status seemed to be attributable partly to
diVerential changes in certain risk factors of
coronary heart disease, as intervening factors.
The diverse distribution of the cardiovascular
risk factors such as cholesterol, blood pressure,
overweight, and smoking within the higher and
lower SES groups might be the cause of the
null relation between the mortality from
coronary heart disease and SES. However, the
reason for the absence of any significant associ-
ation between the mortality from coronary
heart disease and SES could not be clearly
understood from this study alone.

Distribution of the risk factors among the
SES groups observed in this study was very
diVerent from other studies.18 19 22–25 The same
significant inverse relation between mortality
and SES as observed in other studies, despite
the diVerences in the risk factor distributions
between the studies,6 7 42 does not favour the
decisive role of the risk factors in making
socioeconomic diVerentials in mortality. In
addition, the persistence of the significant rela-
tion even after adjusting the risk factors,
observed in several studies including ours,42–45

seems to suggest the presence of other
significant factors or the possibility that SES is
an independent risk factor of mortality. How-
ever, largest reduction in the risk of mortality
from most causes after controlling the behav-
ioural and biological risk factors in the lowest
SES group compared with other groups
confirmed the need for controlling such factors
for the purpose of reducing the mortality gap
among the SES groups.

The association between the occupational
group and mortality has been observed in
many studies.42 46 47 Residence in a poverty
striken area was also reported to be associated
with increased risk of mortality.48 The attenua-
tion of association between the SES and
mortality after adjusting the occupation and
the area of residency seemed to suggest these
factors as important factors that contribute to
the socioeconomic diVerentials in mortality.
However, thorough examination of these fac-
tors was not possible in this study with the
general information on the occupation and the
area of residency.

In this study, the authors examined the rela-
tion between SES and mortality, considering
the causes of mortality and various risk factors.

There were some limitations caused from
measuring the SES by using the grade of
monthly salary and restricting the range of
study subjects to civil service personnel.
Although homogeneity in the job category of
study subjects made it possible to rule out the
influences coming from the diVerences in
health insurance coverage and employment
status, the findings of this study cannot be gen-
eralised to those without health insurance and
to those who are unemployed or self employed.
The grade of monthly salary used as an indica-
tor of SES despite the strong correlation with
the employment grade, may not fully reflect the
economic status of the individual person. In
addition, avoidable disease classified by the
Rutstein group might be out of date. If recent
remarkable development in health care is fully
considered, some causes of mortality that were
classified as non-avoidable disease in this study
may be classified as avoidable or partly
avoidable diseases. Despite these limitations,
our study results have some implications in the
point of having documented that the significant
inverse relation between SES and mortality can
be observed not only in developed countries
but also in the less developed countries. In this
study the diVerences in mortality according to
SES could not be fully explained by the varia-
tions in the risk factor distribution and the
quality of health care. A large part of the mor-
tality diVerentials remains unexplained. Fur-
ther investigations focused on diverse aspects
of health including not only the biological but
also the social and environmental factors are
needed.
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