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ABSTRACT

Objectives We sought to examine occupational disparities
in survival among Korean women diagnosed with cancer.
Design Population-based, registry-linkage study.
Setting South Korea.

Participants Our study population comprised female
workers registered in the Korean national employment
insurance programme during 1995-2000 and diagnosed
with cancer between 1995 and 2008. A total of 61110
women with cancer diagnoses was included in analysis.
The occupation was categorised into four groups: (1)
managers, professionals and technical workers, (2) clerks,
(3) service/sales workers and (4) blue-collar workers.
Primary and secondary outcome measure Study
population were linked to the national death registry

until 2009. HRs for mortality adjusting for age and year
of diagnosis were calculated in the study sample and
subgroups with 10 specific cancer sites including thyroid,
breast, stomach, cervix, colon or lung cancer using
managers, professionals and technical workers as the
reference.

Results Women in service/sales (HR 1.25,95%Cl 1.15 to
1.35) and blue-collar occupations (HR 1.34, 95%Cl 1.25
to 1.44) had poorer survival for all cancer sites combined,
while blue-collar workers showed poorer survival for lung
(HR 1.41,95%Cl 1.14 t0 1.77), breast (HR 1.28, 95%Cl
1.06 to 1.54), cervical cancer (HR 1.42, 95%Cl 1.02 to
2.06) and non-Hodgkin’s lymphoma (HR 1.69, 95% Cl
1.09 to 2.77) compared with women in professional and
managerial positions.

Conclusion We found substantial and significant
inequalities in overall survival by the occupational group
among Korean women with cancer, even in the context of
universal access to cancer screening and treatment.

INTRODUCTION

Cancer is a leading cause of death in South
Korea, with more than 200000 new cancer
cases diagnosed each year." Significant socio-
economic inequalities in cancer survival have
been previously found in many countries
despite universal access to healthcare.** As an
indicator of socioeconomic status (SES), the
occupation has been widely used, especially
in European countries.” However, studies on
occupational disparities in cancer survival
remain sparse in the Asian context.” These
studies reported significantly poorer survival
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Strengths and limitations of this study

» This is the first study to investigate occupational
disparities in overall survival among Korean women
with cancer.

» Using a large and representative workers cohort and
cancer registry data enabled us to analyse a number
of specific cancer sites with a sufficient number of
cases, and to generalise the results to the population
of working women in Korea.

» Due to our longitudinal follow-up design, reverse
causation of cancer diagnosis resulting in a change
in occupation can be ruled out.

» Due to the lack of information on important covari-
ates, we could not evaluate the contribution of me-
diating variables between occupation and survival in
patients with cancer.

for pancreatic cancer among blue-collar
workers and service workers compared with
white-collar workers, as well as worse survival
for bladder cancer among professionals
and managers, sales and service workers,
construction workers and workers in manu-
facturing compared with clerical workers in
Japan.® ® A previous Korean study showed
that men in service/sales and blue-collar
occupations had poorer survival for oesoph-
agus, stomach, colorectal, liver, larynx, lung,
prostate, thyroid cancer and non-Hodgkin’s
lymphoma compared with men in profes-
sional and managerial jobs.7

Cancer incidence, mortality and survival
are key measures of cancer burden, and the
use of all three measures can provide a more
comprehensive picture in assessing progress
in the context of a national cancer control
strategy.” According to a previous Korean
study of occupational disparities in cancer
incidence, men showed substantial occu-
pational disparities in lung and liver cancer
incidence, but women in professional and
managerial jobs showed a significantly higher
incidence of all cancers combined and selec-
tive cancers including breast, corpus uteri,
ovary or thyroid cancer, compared with
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women in service and sales or blue-collar jobs.10 However,
cancer mortality was significantly higher among women
in elementary occupations than among professionals and
managers.''

Based on these findings, we hypothesised that occupa-
tions in lower social positions would be linked to poorer
survival in female cancer patients. Occupation—along
with educational attainment and income—is considered
one of the fundamental axes of social stratification.”
Occupation influences an individual’s access to resources
(such as income, savings, retirement pension), access
to health insurance, access to paid leave and child care,
access to powerful social connections (‘social capital’), as
well as prestige and status in society.

Broadly speaking, the mechanisms linking SES dispari-
ties in cancer survival include factors that operate across
the cancer spectrum, including stage of diagnosis, access
to treatment modalities and treatment adherence.'* For
example, professional and managerial women may partic-
ipate in cancer screenings more frequently than blue-
collar job women. A number of studies have also pointed
to differences in access to treatment between different
socioeconomic groups.” Also, patients’ characteristics
such as comorbidity, nutritional status, social support and
treatment adherence behaviour might influence dispari-
ties in cancer survival.”” According to a Danish population-
based study, women in higher occupational social class
experienced a higher incidence of breast cancer than
lower occupational social class women, but the pattern
was reversed for breast cancer survival.'* Earlier diagnosis
and better treatment are determinants of better survival
of breast cancer among women in higher occupational
social class, while reproductive factors such as late age at
first birth and fewer children can explain their higher
incidence. Korean data also showed a higher incidence
of breast cancer among managers and professionals than
among blue-collar workers."

In South Korea, several studies have been published
on socioeconomic disparities in cancer-specific or overall
survival in cancer patients, but most of these studies did
not show sex-stratified results and occupation was not
used as an indicator to measure SES."'7 A previous study
limited in a local area performed sex-stratified analysis,
however, the SES indicator used was ecological, based on
an area-level deprivation index.'®

Thus, in the present study, we aimed to investigate occu-
pational disparities on survival among Korean working
women with cancer using large longitudinal data.

METHODS

Data source and study population

Our data were derived from a cohort of Korean workers,
who were covered by the national Employment Insur-
ance programme (1995-2000). The Korean Employment
Insurance system started in 1995, covering compa-
nies with more than 70 employees, and was expanded
to cover all employed workers in the private sector

N=11,435,937
Employment Insurance
Database (1995-2000)
Exclusion 1) Foreigner (N=91) or
2) Age of enrolment<15
or >60 (N=92,640) or
3) Invalid or incomplete
Korean workers’ cohort enrolled date (N=410)
N=11,342,815 Total exclusion of
N=93,122
Restricted to women
N=4,015,471
. Missing occupation or
T Exclusion changing occupation
v during 1995-2000
(N=736,098)
N=3,279,373
Confirmed cancer
cases (C00-C97)
N=69,213
Diagnosed before
T Exclusion enrolment (N=8,098)
v Missing date of
diagnosis (N=5)
N=61,110
Analytic subjects

Figure 1 Selection of study population.

regardless of company size since 1998. Thus, the data of
Employment Insurance did not include employers, self-
employed, unpaid family workers and employees in the
public sector. The database included 11435937 workers.
We excluded foreign workers, workers under the age of
15 years or >60 years at baseline (on the date of hire),
and workers with invalid or incomplete enrolment dates.
We restricted the study sample to women with valid occu-
pational information and women who stayed in the same
occupation between 1995 and 2000. After establishing
the workers’ dataset, cancer cases were confirmed by
matching workers to the Korea Central Cancer Registry
(1995-2008). Diagnoses of malignant neoplasms (C00-
C97) based on the International Classification of Disease,
10th Revision, was used to code specific cancer sites.
Individuals diagnosed with cancer before enrolment in
the workers’ cohort or having an incomplete or missing
date of diagnosis were excluded from the analysis. As a
result, 61110 female cancer cases were used for analysis
(figure 1).

The study population was followed via linkage to the
death registry operated by the Korea National Statistical
Office (KNSO) between 1995 and 2009. The coverage of
the death registry can be regarded complete because all
deaths in Korea are reported to the KNSO by law.
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Classification of occupations
To classify occupations, we used the information on

Open access

Table 1 Characteristics of the study population

occupation from the employment insurance programme N %
coded wusing the Korean Standard Classification of Total 61110 100.0
Occupations (KSCO) between 1995 and 2000. This Age of diagnosis
classification corresponds to the International Stan- <20 72 0.1
dard Classiﬁcatipn of Occupat.ions.11 To compare 20-29 5045 8.6
between occupations with a sufficient number of cases,
. . .o 30-39 15579 25.5
we collapsed the nine occupational categories into four
groups as follows: (1) group 1 (managers, professionals 40-49 17216 28.2
and technical workers): KSCO1 (legislators, senior offi- 50-59 15005 24.6
cials and managers), KSCO2 (professionals) and KSCO3 60~ 7993 13.1
(technicians and associate professionals), (2) group 2 Year of diagnosis
(clerks): KSCO4 (clerks?, (3) group 3 (service and sales 1995-1999 6654 109
workers): KSCObH (service workers and sale workers),
(4) group 4 (blue-collar workers): KSCO6 (agricultural, 2000-2004 21861 35.8
forestry and fishery workers), KSCO7 (craft and related 2005-2008 32595 53.3
trades workers), KSCO8 (plant and machine operators Occupational group
and assemblers) and KSCO9 (elementary occupations) M Managers, professionals and 5822 9.5
Based on average income and education distribution, technical workers
managers, professionals and technical workers was Clerks 15362 25.1
considered as high SES occupation, and service/sales Service and sales workers 7524 12.3
workers and. bluel-ocollar workers were considered as low Blue-collar workers 30402 53.0
SES occupations. .
Vital status
Statistical analysis Alive 47569 77.8
We used overall survival as an outcome which was defined Dead 13541 22.2
as the time interval between the date of cancer diagnosis N (death) %
and the date of death from any cause or the date of the end :
of follow-up (31 December 2009), whichever came first. Cancer sites
Patients with cancer who were not matched with death Lip, oral cavity and pharynx 579 (143) 0.9
registry were considered alive and were censored at the (C00-C14)
end of study. The average follow-up was 4.2 person-years. Oesophagus (C15) 59 (31) 0.1
Cox proportional hazards models were used to calculate Stomach (C16) 6918 (2453) 11.3
HRs and 95% CIs adjusting for age and year of diagnosis Colon, rectosigmoid junction, 4721 (1315) 7.7
as continuous variables to investigate the disparities across rectum (C18-C20)
occupational groups. As screening and treatment have Liver and intrahepatic bile 2026 (1483) 3.3
improved over time for many cancer sites, we adjusted for ducts (C22)
year of diagnosis in the Cox hazard models. The outcomes Gallbladder, other and 850 (562) 1.4
analysed included all cancer sites combined (C00-C97) unspecified parts of biliary
as well as the 10 most common cancer sites which had tract (C23-C24)
sufficient cases. Proportional hazards assumptions Pancreas (C25) 605 (497) 1.0
were met. Survival curves are shown for all cancer sites Larynx (C32) 33 (6) 0.1
clom.bmed as well.a.s specific sues.that showed .st.aFlstlcally Trachea, bronchus and lung 2077 (1394) 3.4
significant disparities by occupation. For sensitivity anal- (C33-C34)
yses, to assure enough follqw—up period to detect survival et e () 24 (17) 00
differences across occupations, we performed the anal-
. . ) Breast (C50) 12673 (1541) 20.7
yses among a restricted sample with a follow-up period
for byears or more, which comprised 22 849 women diag- Cervix uteri (C53) 5271 (783) 8.6
nosed with cancer between 1995 and 2003. Corpus uteri (C54) 1416 (175) 2.3
_ o Ovary (C56) 1916 (557) 3.1
Patient pr pu.bllc involvement Kidney (C64) 585 (104) 10
No patient involved.
Bladder (C67) 245 (39) 0.4
Brain and other parts of central 687 (339) 1.1
RESULTS nervoTJs system (C70-C72)
Table 1 summarises the characteristics of female cancer Thyroid gland (C73) 15295 (145) 250
cases used for analysis. Among a total of 61110 cancer Continued
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Table 1 Continued

N (death) %
Hodgkin lymphoma (C81) 79 (13) 0.1
Non-Hodgkin's lymphoma 1209 (329) 2.0
(C82-C85, C96)
Multiple myeloma (C90) 198 (112) 0.3
Leukaemia (C91-C95) 1043 (591) 1.7

cases, 28.2% were diagnosed with cancer in their 40s.
Around half of the study sample were employed in group
4 occupation (blue-collar workers). During the follow-up
period, 13541 (22.2%) women died. Among them, 12552
(92.7%) died from cancer, 457 (3.4%) died from non-
cancer and 532 (3.9%) had missing information on the
cause of death. The most frequently diagnosed cancer
sites were thyroid (25.0%), breast (20.7%) and stomach
(11.3%). The cases of death were prevalent in stomach
(2453), breast (1541), liver (1483), lung (1394) and
colorectal cancer (1315).

HRs and 95% ClIs of overall survival using managers,
professionals and technical workers as the reference
group are presented in table 2.

Blue-collar workers (HR 1.34, 95%CI 1.25 to 1.44)
and service/sales workers (HR 1.25, 95% CI 1.15 to 1.35)
showed poorer survival for all cancer sites combined
compared with managers, professionals and technical
workers. In terms of site-specific survival, blue-collar
workers showed poorer survival for lung, breast, cervix
uteri and non-Hodgkin’s lymphoma, and both Blue-
collar workers and service/sales workers showed signifi-
cantly worse survival for thyroid cancer compared with
managers, professionals and technical workers. Most
other cancer sites (except for colorectal cancer) showed
better survival for high SES occupation (managers,
professionals and technical workers) as well, although the
difference across occupational groups was not statistically
significant.

Survival curves for all cancer combined and selected
cancer sites by occupational groups are presented in
figure 2. For all sites combined, the survival rate was
highest for managers, professionals and technical
workers, followed by clerks, service and sales workers,
and blue-collar workers, in that order. Women in blue-
collar jobs exhibited an obviously less favourable survival
pattern than managers, professionals and technical
workers for lung cancer and non-Hodgkin’s lymphoma.
Due to extremely high survival among patients with
thyroid cancer, absolute differences in survival across
occupational groups were not found.

The sensitivity analyses with subgroups with follow-up
period for 5 years or more showed a similar pattern,
although they had a wider CI due to decreased sample
(online supplementary table S1).

DISCUSSION

To our knowledge, this is the first Korean study to compre-
hensively document occupational disparities in overall
survival in a female working population diagnosed with
cancer.

Previous studies of cancer survival in Korea have looked
at disparities based on educational attainment, medical
insurance status and area-level deprivation. PITI920 gy dies
focusing on occupational disparities in cancer survival
have been mostly limited to western settings.”’* The HRs
for lower survival (comparing white-collar workers to blue
collar workers) are in a similar range to that found in our
study, ranging from 1.0 to 1.4.

In the previous studies on socioeconomic cancer dispar-
ities, cancer of good prognosis showed a wider difference
across SES groups.4 T Significant disparities in survival
for breast, cervix uteri, thyroid cancer and non-Hodgkin’s
lymphoma found in the present study are in line with
those previous studies. Our findings are consistent with
the ‘fundamental cause’ theory of socioeconomic dispar-
ities advanced by Link and Phelan.** According to this
theory, socioeconomic disparities in health arise due
to differential access to and deployment of a variety of
flexible resources to benefit health, including not only
money and knowledge, but also symbolic prestige and
powerful social connection by people with higher SES.
Thus, it can be hypothesised that strong socioeconomic
gradients in survival would be observed for cancer sites
with a good prognosis, that is, deaths which are highly
preventable because effective modalities exist for early
diagnosis and cure. On the other hand, fundamental
cause theory predicts that SES disparities would be small
or non-existent for cancers which have a uniformly poor
prognosis and where effective screening is unavailable,
where high SES people cannot use their resources.

Although lung cancer is often fatal for patients, it
showed significant disparities as well in our data, showing
a similar magnitude of difference across occupational
groups with all cancer and cervix uteri cancer. As in other
cancer sites, the main determinant of social disparities
on lung cancer survival is known to be the stage at diag-
nosis and difference in treatment.”” Medical cost for lung
cancer was third highest among all cancer sites in Korea.*
Although Korea has universal healthcare system under
National Health Insurance or Medicaid programme,
patients still had to copay 20% of the cost of cancer
treatment until 2005 (covered by our follow-up period),
in which year the policy of decreasing cancer patients’
copayment to 10%. In a previous Korean study, utilisation
of inpatient and outpatient medical care of high-income
patients with cancer was more frequent than low-income
patients, and the patients with higher incomes tend to use
services from major tertiary hospitals.27 Thus quality or
differences in intensity of medical treatment could be a
factor contributing to disparities in lung cancer survival.'?

Social disparities in cancer survival can be also attributed
to differences in stage at diagnosis.13 For the early detec-
tion of breast cancer and cervical cancer, the National
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Table 2 HRs and thlr 95% Cls by occupational groups using Cox poportonal hazardmodel

N Death HR* 95% CI

Stomach (C16)

Managers, professionals and 572 195 Reference

technical workers

Clerks 1332 488 1.06 0.90-1.26
Service and sales workers 816 307 1.16 0.97-1.39
Blue-collar workers 4198 1463 1.09 0.94-1.28

Liver (C22)

Managers, professionals and 110 72 Reference

technical workers

Clerks 232 138 0.94 0.71-1.26
Service and sales workers 223 151 1.08 0.82-1.44
Blue-collar workers 1461 1122 1.23 0.98-1.58

Breast (C50)

Managers, professionals and 1348 137 Reference

technical workers

Clerks 3475 366 1.17 0.96-1.42
Service and sales workers 1640 178 1.13 0.91-1.42
Blue-collar workers 6210 860 1.28 1.06-1.54

Corpus uteri (C54)

Managers, professionals and 142 11 Reference

technical workers

Clerks 295 27 1.56 0.79-3.29
Service and sales workers 164 21 1.73 0.85-3.72
Blue-collar workers 815 116 1.45 0.81-2.87

Continued
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Table 2 Continued

N Death HR* 95% ClI
Thyroid (C73) Managers, professionals and 1901 8 Reference
technical workers
Clerks 5695 22 1.27 0.58-3.05
Service and sales workers 1977 20 2.22 1.02-5.36
Blue-collar workers 5722 95 2.05 1.05-4.62
non-Hodgkin's lymphoma Managers, professionals and 133 21 Reference
(C82-C85, C96) technical workers
Clerks 281 60 1.55 0.96-2.60
Service and sales workers 151 40 1.58 0.94-2.73
Blue-collar workers 644 208 1.69 1.09-2.77

*Adjusted by age and year of diagnosis.

Cancer Screening Programme (NCSP) in Korea provides
a mammogram and Pap smear every other year.”® Despite
the free access to screening, income and educational
disparities in the uptake of screening continue to persist;
the percentage of breast cancer screened population
within the past 2years were 36.2% in the lowest income
group and 42.9% in the highest income group; and for
cervical cancer, 43.2% and 65.1%, respectively, in 2005.*

Besides NCSP, private health check-ups including
cancer screening of which cost is paid fully by the exam-
ined individual have been prevalent in Korea. Many
companies, usually larger than medium size, pay the
fee of these check-ups for employees as a part of the
well-fare system. According to a previous study, private
cancer screening participation rate was higher in female
office workers than in manual workers.” According to a
previous Korean study, the lowest income group showed
1.35 times higher risk of advanced stage at the time of
breast cancer diagnosis than the highest income group.”
The difference in stage at diagnosis could explain our
finding of significant disparities in the survival of breast
and cervical cancer.

Factors other than socioeconomic circumstances could
potentially contribute to occupational disparities in
cancer survival, such as occupational exposure to carcin-
ogens. For example, some studies reported an association
between occupational exposure and site-specific survival
in sinonasal cancer, bladder cancer and non-Hodgkin’s
lymphoma.”** However, in a previous study on occu-
pational disparities in cancer incidence, we did not
find evidence of disparities in lung, bladder, or lympho-
hematopoietic cancer in womenlo; thus, we believe that
the impact of occupational exposures on survival dispar-
ities observed in the current study is likely to be limited.

The current study found the widest relative gap for
overall survival in thyroid cancer across occupational
groups. There has been a sharp rise in thyroid cancer
incidence in Korea, attributed to screening and overdi-
agnosis.”” Although survival was higher in high SES
occupations with thyroid cancer, the incidence was also

significantly higher in the same occupational group in
the previous study with the same data source.'” Generally,
thyroid cancer survival in Korean women is extremely
high, more than 98% b-year survival rate since 2001.'
Indeed, the absolute differences between occupational
groups during the follow-up period were not observable
in survival curves due to extremely low mortality across
all occupational groups. Considering the clear opposite
trend of the occupational gradient in incidence and
survival, and the very low mortality, the finding of survival
disparities in thyroid cancer might be partly due to overdi-
agnosis which first started among high SES women.

Although clinical factors such as stage at diagnosis and
treatment are observed as the most important determi-
nants of cancer survival social disparities, a number of
studies found persistent SES disparities in survival even
after adjusting for stage and treatment.'® Psychosocial
factors associated with SES are also considered to play a
role in cancer survival, for example, the impact of social
support on breast cancer survival.”®

Our findings with regard to occupational disparities on
overall survival in women with cancer (all sites combined)
are in line with previous findings in men in Korea; HR
1.88, 95% CI 1.33 to 1.43 for service/sales workers, HR
1.45, 95% CI 1.42 to 1.48 for blue-collar workers.” There
was no obvious difference between men and women on
risk estimates in survival disparity in all cancer, although
men had more cancer sites with statistically significant
results. By contrast, occupational disparities in cancer
incidence or mortality are more substantial in men than
in women according to previous Korean studies.'’'! These
findings would seem to suggest that factors related to
cancer survival, such as earlier detection and better treat-
ment can be more important factors than factors related
to cancer incidence—health behaviour (ie, smoking
and alcohol) or occupational carcinogen exposure—for
reducing cancer disparities among working women in
Korea.

The present study had some strengths. First, using
a large and representative workers cohort and cancer
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Figure 2 Survival curves by occupational groups and selected cancer sites adjusted by age and year of diagnosis.

registry data enabled us to analyse a number of specific
cancer sites with a sufficient number of cases. The data-
base used for this study, the Employment Insurance data
and the National Cancer registry are very complete;
therefore, the findings of this study are generalisable

to the population of working women in Korea. Second,
due to our longitudinal follow-up design, we included
only incident cases; hence, reverse causation (ie, cancer
diagnosis resulting in a change in occupation) can be
ruled out. Third, we classified occupations based on the
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information from the Employment Insurance data, which
is determined by the companies hiring the individuals.
This information is expected to be more accurate than
the information collected by self-report.

This study also has several limitations. First, due to the
lack of information on important covariates including a
stage at diagnosis, treatment information, we could not
evaluate the contribution of mediating variables between
occupation and survival. Second, the occupational infor-
mation was available only for 1995-2000; therefore, we
could not consider the change of occupation after 2000.
Also, the workers’ data to match cancer registry were
available for only the workers who held the same occu-
pation between 1995 and 2000, hence the women who
diagnosed with cancer before 2000 could not be selected
in the study if they had changed occupation between
cancer diagnosis and 2000. However, around 90% of
study sample was diagnosed with cancer after 2000, and
they were included in the analysis regardless of changing
occupation after cancer diagnosis.

Our study sample did notinclude women who were notin
paid employment. Female labour force participation rates
were between 47.0% and 49.5% for all ages in Korea during
1995-2000, the period covered by our data.”” Thus, the
results are not generalisable to all women in Korea. Further-
more, unemployed women and homemakers showed lower
participation in cancer screening than employed women
according to a previous study.” Overall survival differences
among cancer patients might be wider in the general popu-
lation if we include unemployed women.

Even though we used large registry data, we did not
perform subgroup analysis for rare cancer due to a small
number of cases. Among the analysed cancer sites, corpus
uteri and thyroid cancer showed relatively wide CI due to
smaller number of patients or deaths.

In conclusion, we found substantial occupational dispar-
ities in overall survival among Korean working women with
cancer, particularly in lung, breast, thyroid cancer and non-
Hodgkin’s lymphoma. Further investigation to assess the
influence of possible mediators between occupation and
cancer survival is warranted. Health policies should enhance
access to cancer screening and quality of treatment among
patients with cancer with lower SES occupations.
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