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Background: To investigate the impact of indicators of occupational class on healthcare utilization by using longitudinal data from a nationally representative survey.
Methods: Data were obtained from the Korean Welfare Panel Study conducted from 2006 (wave 1) through 2014
(wave 9). A total of 5,104 individuals were selected at baseline (2006). Analysis of variance and longitudinal data
analysis were used to evaluate the following dependent variables: number of outpatient visits and number of days
spent in the hospital per year.
Results: The number of annual outpatient visits was 4.298 days higher (P<0.0001) in class IV, 0.438 days higher
(P=0.027) in class III, and 0.335 days higher (P=0.035) in class II than in class I. The number of days spent in the
hospital per year was 0.610 days higher (P=0.001) in class IV, 0.547 days higher (P<0.0001) in class III, and 0.115 days
higher (P=0.136) in class III than in class I. In addition, the number of days spent in the hospital in class IV patients
with unmet healthcare needs showed an opposite trend to that predicted on the basis of socioeconomic status (estimate, -8.524; P-value=0.015).
Conclusion: Patients whose jobs involved manual or physical labor were significantly associated with higher
healthcare utilization. Thus, the results suggest that healthcare utilization in different occupational classes should
be improved by monitoring work environments and promoting health-enhancing behaviors.
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occupational class on healthcare utilization by using longitudinal data

INTRODUCTION

from a nationally representative survey.

Rising incomes and medical advancements in South Korea over the
past 30 years have resulted in dramatic improvements in health status,
with life expectancy at birth rising from 64.4 years in 1976 to 79.1 years

METHODS

in 2006. Accordingly, total health expenditures and medical care utili-

1. Study Sample and Design

zation rates have increased sharply.1)

The data used in this study are from the 2006 (wave 1) Korean Welfare

Many factors such as copayment level, physician-induced demand,

Panel Study (KOWEPS) conducted by the Korea Institute for Health

healthcare access, residential factors, physiological processes, psycho-

and Social Affairs and Seoul National University. The KOWEPS, an an-

social variables, and health behaviors contribute to the utilization of

nual longitudinal panel survey that began in 2006, uses a proportional

healthcare services. Moreover, an economic recession may also affect

systematic stratified cluster sampling of 2005 census data to select a

2)

medical care utilization by contributing to an increase in unemploy-

representative sample of households in South Korea.

ment rates and the associated interruptions in health insurance cover-

The panel consists of 18,856 individuals from a national probability

age.3) However, these factors do not fully explain socioeconomic status

sample of 7,072 households residing in South Korea that have been

(SES)-related health disparities.4)

surveyed annually since 2006. KOWEPS includes post-stratification

Several health disparity studies have suggested that SES is correlated

weights based on 2005 census data; it is weighted (1) by the primary

with diverse health outcomes,5) including cardiovascular disease

sampling unit, and (2) for the intentional oversampling of low-income

(CVD)-related morbidity and mortality.6) The Whitehall II study re-

households. Further details of the sampling design, methods, and data

ported that psychosocial factors related to occupation could play an

sets can be found elsewhere (http://www.koweps.re.kr/). Results of

important role in explaining occupational inequalities in the incidence

our analysis were applied to weights of complex sample design. Be-

of coronary heart disease.7) In addition, health behavior plays a role in

cause the current study data are publicly available, no ethical approval

the creation of socioeconomic health inequalities because major

or patient consent was needed.

health behaviors such as cigarette smoking are concentrated among
8)

individuals with lower SES.

Respondent samples comprised a total of 18,856 individuals from
7,072 households, 17,478 individuals from 6,580 households, 16,613

Low SES is associated with poorer health outcome across age rang-

individuals from 6,314 households, 16,255 individuals from 6,207

es. For example, low SES is associated with poorer functional status

households, 15,625 individuals from 6,034 households, 14,696 individ-

among older people and with higher obesity and depression rates

uals from 5,735 households, and 14,604 individuals from 5,732 house-

9)

among youth. Low SES is also related to biological risk factors includ-

holds from wave 1 (2006) to wave 7 (2012), respectively. For the years

ing higher heart rate, greater abdominal fat deposition, greater morn-

from 2006 to 2014, we excluded 4,267, 3,830, 3,552, 3,448, 3,247, 2,971,

ing rise in cortisol levels, and greater susceptibility to infection follow-

2,898, 3,300, and 3,042 individuals who were aged 18 years or younger,

ing rhinovirus exposure compared to that in individuals with high

respectively. We excluded 9,462 individuals who were unemployed,

10)

SES.

family volunteers, and economically inactive in 2006; 12,585 in 2007;

The most frequently used socioeconomic indicators to explain SES-

11,813 in 2008; 11,511 in 2009; 10,989 in 2010; 10,244 in 2011; 10,102 in

related inequalities in health are education and occupation.11) Howev-

2012; 12,496 in 2013; and 11,945 in 2014. For individuals without infor-

er, education does not capture differential on-the-job training and

mation on unmet need experience, we excluded 23 in 2006, 54 in 2007,

other career investments made by individuals with similar levels of

13 in 2008, 12 in 2009, 14 in 2010, 10 in 2011, 15 in 2012, 12 in 2013, and

formal schooling, or the volatility in economic status during adulthood

10 in 2014.

that has recently been shown to adversely affect health.12)
In addition, a previous UK study found that occupational class was a

2. Study Variables

better discriminator of socioeconomic differences in mortality rates

In this study, we analyzed the number of annual outpatient visits and

than education was.13) Conversely, a recent South Korean study re-

number of days spent in the hospital per year as dependent variables.

ported that differences in mortality rates due to occupational differ-

Numbers of outpatient visits and days spent in the hospital were ex-

ences (manual versus nonmanual labor) were relatively small.14) The

tracted from responses to the questions: “How often did you visit a

results of a previous study showed that occupation was not a statisti-

hospital as an outpatient last year?” and “How long did you stay in the

cally significant predictor of healthcare utilization among hypertensive

hospital last year?” respectively. Age, sex, residential region, marital

patients in Korea15); however, study participants were only divided into

status, income, type of national health insurance, unmet healthcare

regular and non-regular worker groups because of the cross-sectional

need, annual frequency of alcohol use, and duration of chronic dis-

nature of the database. In addition, there is a lack of empirical evi-

ease were included in the analyses as covariates. Residential regions

dence regarding hospital utilization in Korea by different occupational

were categorized as urban (Seoul, Daejeon, Daegu, Busan, Incheon,

groups, obtained through longitudinal analysis. Therefore, the objec-

Kwangju, or Ulsan) or rural (not classified as a city). To determine un-

tive of the present study was to investigate the impact of indicators of

met healthcare need, the survey queried respondents regarding
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whether they had needed health care during the past year but not re-

class IV was 18.504 (SD=34.867). The mean numbers of days spent in

ceived the needed services because of financial reasons. The unmet

the hospital per year for class I and IV were 0.749 (SD=4.162) and 1.661

healthcare need was coded 0 if the respondent answered that they did

(SD=9.804), respectively.

not experience the need for health care, and 1 if their need for health

Table 3 shows the association between occupational class and

care was unmet because of financial burdens. Marital status was clas-

healthcare utilization patterns, after adjustment for potential con-

sified as currently married or single, with the latter group including in-

founding variables. The number of annual outpatient visits was 4.298

dividuals who were previously married, widowed, separated, and di-

days higher (P<0.0001) in class IV, 0.438 days higher (P=0.027) in class

vorced. Duration of chronic disease was also included in our models.

III, and 0.335 days higher (P=0.035) in class III than in class I. The

Duration of chronic disease was operationalized into three different

number of days spent in the hospital per year was 0.610 days higher

categories: none, 1–3 months, 3–6 months, and ≥6 months.

(P=0.001) in class IV, 0.547 days higher (P<0.0001) in class III, and 0.115
days higher (P=0.136) in class III than in class I. Tables 4 and 5 show

1) Occupational spectrum indicators

the association between occupational class and healthcare utilization,

Occupational position was determined using the occupation type ac-

after adjustment for potential confounding variables, according to un-

cording to the South Korean standard, which is based on the Interna-

met healthcare need. The number of days spent in the hospital in class

tional Labor Organization’s occupational classification.16) Occupation-

IV individuals with unmet healthcare need showed the exact opposite

al positions were divided into four classes: class I: professionals, legis-

trend to that predicted on the basis of SES.

lators, and senior officials and managers; class II: clerical workers, service and sales workers (white collar); class III: technicians, plant, machine operators, and assemblers (blue collar); and class IV: skilled agricultural and fishery workers and simple labor workers (Table 1).17)

DISCUSSION
The primary purpose of this study was to investigate the impact of indicators of occupational class on healthcare utilization by using 9-year

3. Analytical Approach and Statistical Analysis

longitudinal data from a nationally representative sample of the gen-

Analyses of variance and longitudinal data analyses with Poisson dis-

eral South Korean population. The associations found in our study

tributions were used to investigate the impact of occupational spec-

were independent of sociodemographic variables (age, sex, residential

trum indicators on healthcare utilization (i.e., number of annual out-

region, marital status, income, and type of national health insurance),

patient visits, and number of days spent in the hospital per year). We

health-risk behavioral variables (alcohol consumption), health status

used a generalized linear mixed model with the Poisson distribution

(duration of chronic disease), unmet healthcare need, and year.

to determine the numbers of outpatient visits and days spent in the
hospital per year.

We found that a lower employment level was significantly associated with a higher possibility of healthcare service utilization, after ad-

The criterion for significance was two-tailed P≤0.05. All analyses

justing for multiple confounding factors. The main findings of our

were conducted using the SAS statistical software package ver. 9.2 (SAS

study can be summarized as follows. First, physical work demands

Institute Inc., Cary, NC, USA).

and other typical blue collar job characteristics, such as monotony and
low autonomy at work or low flexibility of working hours, were associ-

RESULTS

ated with significantly more frequent healthcare utilization. This is

Table 2 lists the general characteristics of the subjects at baseline

ally have low-status manual labor and physically demanding jobs.

(2006). The study included 5,104 research samples representing the

Second, adverse working conditions, such as those for blue collar, ag-

economically active population (Figure 1). The weighted mean num-

ricultural, and fishery workers, are very likely to increase the risk for

ber of annual outpatient visits at baseline was 7.269 (standard devia-

poor general and physical health outcomes. Moreover, such adverse

tion [SD]=20.324), and the weighted mean number of days spent in the

working conditions are strong risk factors for adverse health outcomes

hospital at baseline was 1.118 (SD=8.630) per year. The mean number

related to physical and emotional exhaustion,18) which is more likely to

of annual outpatient visits for class I was 3.890 (SD=7.240), and that for

result in increased healthcare service use.

consistent with our hypothesis because poorly qualified workers usu-

Agricultural, forestry, and fishing industry workers often work long
Table 1. Classification of socioeconomic spectrum groups*

hours under significantly hazardous conditions.19) They perform tasks
such as operating equipment, driving machinery, applying pesticides,

Spectrum

Occupation and job status

handling crops, and working with livestock, and face excessive expo-

Class I
Class II
Class III
Class IV

Legislators, senior officials and managers, and professionals
Clerical workers, and service and sales workers
Technicians, plant and machine operators, and assemblers
Skilled agricultural and fishery workers, and simple labor workers

sure to chemicals.20) Therefore, these workers are adversely affected by

*Excluding career soldiers, unemployed individuals, economically inactive individuals,
and family volunteers.

numerous occupational injuries, diseases, and other adverse health
conditions.21)
Adverse working conditions may have a greater negative effect on
worker health in lower status groups because of the increased vulnera-
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Table 2. Association between socioeconomic spectrum and healthcare utilization at baseline (2006)
Characteristic
Socioeconomic spectrum
Class I
Class II (white collar)
Class III (blue collar)
Class IV
Sex
Male
Female
Age (y)
19–29
30–39
40–49
50–59
≥60
Residential region
Metropolitan
Urban
Rural
Marital status
Married
Single (including separated and divorced)
Income
Low
Mid low
Mid high
High
Type of national insurance
Health insurance
Medical aid
Unmet healthcare need
Yes
No
Annual frequency of alcohol use
1 time or less per week
2–3 times per week
4 times or more per week
Never
Duration of chronic disease
None
1–3 mo
3–6 mo
≥6 mo
Total

Total

No. of annual outpatient visits
†

No. (%)

%*

Mean

Mean±SD

853 (16.7)
2,181 (42.7)
1,130 (22.1)
940 (18.4)

21.29
47.45
23.98
7.29

3.890
5.442
5.713
18.504

4.040±7.240
6.077±15.311
5.693±13.661
21.591±34.867

3,350 (65.6)
1,754 (34.4)

65.73
34.27

5.613
7.118

7.422±18.156
10.584±23.792

745 (14.6)
1,518 (29.7)
1,235 (24.2)
682 (13.4)
924 (18.1)

15.73
35.55
27.06
12.71
8.95

3.440
3.652
5.325
8.827
19.296

3.294±7.181
3.644±7.741
5.368±14.174
10.399±21.540
23.509±35.081

1,042 (20.4)
1,224 (24.0)
2,838 (55.6)

22.57
24.01
53.42

4.619
6.005
6.822

4.835±13.754
6.494±14.593
10.726±23.877

3,677 (72.0)
1,427 (28.0)

73.85
26.15

6.254
5.774

8.211±19.318
9.275±22.700

2,144 (42.0)
1,392 (27.3)
950 (18.6)
618 (12.1)

27.33
31.25
23.8
17.63

9.456
5.470
4.432
4.428

13.320±27.443
5.630±13.604
4.562±7.652
4.366±12.363

5,022 (98.4)
82 (1.6)

99.12
0.88

6.018
18.591

8.301±20.019
21.244±31.817

183 (3.6)
4,921 (96.4)

2.49
97.51

15.021
5.902

19.842±39.993
8.087±19.086

1,727 (33.8)
570 (11.2)
1,117 (21.9)
1,690 (33.1)

30.96
9.4
23.4
36.24

8.296
7.059
4.898
4.831

12.431±25.770
9.826±24.513
5.533±14.448
6.023±14.164

4,123 (80.8)
86.8
40 (0.8)
0.59
33 (0.7)
0.51
908 (17.8)
12.1
5,104 (100.0) 100.0

3.641
20.950
23.810
22.509
7.269

3.863±8.438
19.950±25.692
28.061±29.229
28.388±37.794
8.509±20.324

P-value

No. of days spent in the hospital per year
Mean†

Mean±SD

0.749
0.824
1.461
1.661

0.612±4.162
0.896±6.888
1.507±12.274
2.196±9.804

1.052
0.964

1.267±9.054
1.141±7.757

0.484
0.906
0.951
1.236
2.336

0.481±3.987
0.869±6.765
0.969±9.031
1.299±8.629
2.688±12.524

0.803
1.399
0.945

0.771±6.776
1.374±9.365
1.325±8.900

1.069
0.888

1.287±8.823
1.060±8.111

1.568
0.670
0.966
0.874

1.834±11.313
0.682±4.470
0.808±4.783
0.961±9.428

0.995
4.072

1.196±8.534
2.878±13.228

4.064
0.944

3.361±17.604
1.144±8.100

1.230
1.040
0.917
0.907

1.594±9.312
0.882±4.580
1.343±11.100
0.880±6.900

0.729
2.546
6.902
2.800
1.118

0.707±5.640
3.375±8.347
6.333±31.313
3.285±15.174
1.223±8.630

<0.0001

P-value
0.104

<0.0001

0.851

0.000

0.445

0.505

0.208

0.940

0.861

0.167

0.191

0.005

0.060

0.004

0.000

0.919

0.987

<0.0001

<0.0001

SD, standard deviation.
*Weighted %. †Weighted mean.

bility of these workers. Several studies have shown that susceptibility

parities in health. The finding of a graded association between em-

to the negative effects of adverse working conditions and the risk of

ployment grade and mortality24) indicated the ability of SES to influ-

22)

Furthermore, several

ence health, with occupation playing an especially strong role.25) Gra-

studies have reported that the higher prevalence of high job strain or

dients between SES and health outcomes have been found in other

low job control among subjects with lower social status explains part

countries, but direct comparisons with Whitehall findings are difficult

of the risk for adverse health outcomes such as CVD,23) which are more

because the primary SES measure in that study was employment

likely to result in increased healthcare service use.

grade, which is specific to the civil service.

CVD is higher among lower status workers.

The Whitehall studies have been a rich source of data on social dis-
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Korean Welfare Panel Study enrollees in 2006
(N=18,832)
Excluded 4,243 participants
aged <19 years
Selected enrollees
(N=12,757)
Excluded 12,757 participants with no
information on unmet need experience
Final sample
(N=5,104)

Figure 1. Flow chart depicting the sample
selection process.

Table 3. Adjusted effect of occupational class on healthcare utilization patterns
No. of annual
outpatient visits

Variable

Estimate±SE
Crude effect
Class I
Class II (white collar)
Class III (blue collar)
Class IV
Adjusted effect*
Class I
Class II (white collar)
Class III (blue collar)
Class IV

No. of days spent in
the hospital per year

P-value

Estimate±SE

P-value

Reference
0.551±0.173
0.460±0.204
14.360±0.310

0.001
0.024
<0.0001

Reference
0.130±0.076
0.618±0.090
1.790±0.136

0.087
<0.0001
<0.0001

Reference
0.335±0.159
0.438±0.198
4.298±0.348

0.035
0.027
<0.0001

Reference
0.115±0.077
0.547±0.096
0.610±0.168

0.136
<0.0001
0.000

SE, standard error.
*Adjusted for age, sex, residential region, marital status, income, type of national
health insurance, unmet healthcare need, annual frequency of alcohol use, duration
of chronic disease, and year.

Table 5. Adjusted effect of study variables on the number of days spent in the
hospital per year, according to unmet healthcare need
Unmet healthcare need
Variable
Socioeconomic spectrum
Class I
Class II (white collar)
Class III (blue collar)
Class IV

Yes

No

Estimate±SE

P-value

Estimate±SE

P-value

Reference
2.488±1.761
2.128±2.062
-8.524±2.826

0.191
0.329
0.015

Reference
0.097±0.076
0.539±0.095
0.733±0.166

0.202
<0.0001
<0.0001

Adjusted for age, sex, residential region, marital status, income, type of national
insurance, annual frequency of alcohol use, duration of chronic disease, and year.
SE, standard error.

In summary, our findings suggest that lower-level workers are more
vulnerable to adverse work environments than higher-level workers
are. Skilled agricultural and fishing industry workers with unmet

Table 4. Adjusted effect of occupational class on the number of annual outpatient
visits, according to unmet healthcare need
Unmet healthcare need
Variable

Yes
Estimate±SE

healthcare needs should be targeted to ensure appropriate healthcare
utilization. Even if we recognize health inequalities between employment levels, it is difficult to eliminate occupational inequality. Howev-

No

er, we can improve the harmful work environments related to occupa-

P-value

Estimate±SE

P-value

0.358
0.181
0.036

Reference
0.320±0.159 0.045
0.408±0.198 0.040
4.213±0.349 <0.0001

tional class. Appropriate measures such as monitoring stress and redesigning work conditions should be adopted to alleviate adverse occu-

Socioeconomic spectrum
Class I
Class II (white collar)
Class III (blue collar)
Class IV

Reference
2.501±2.582
4.381±3.023
10.174±4.143

Adjusted for age, sex, residential region, marital status, income, type of national
insurance, annual frequency of alcohol use, duration of chronic disease, and year.
SE, standard error.

pational circumstances, especially among lower level workers.
This study has a number of strengths. The major strength is that the
participants were likely representative of the overall population. We
included a large sample size so that the results could be generalized to
the adult South Korean population. No prior study of this research
topic has explored associations over a broad range of job characteristics and healthcare utilization. The study sample covered a wide spectrum of social status groups from unskilled industrial and construction

Social Inequalities in Health called for inclusion of occupation as a
26)

core SES variable in the US health status reporting system.

workers, who mainly perform manual or physical work, to highly

Since

skilled nonmanual workers, who perform professional, administrative,

then, indicators of occupational class are widely used as an SES indi-

or managerial work. In contrast to other population studies whose

cator in other developed countries. Occupational class can have direct

samples included only small proportions of low-status individuals,29)

and indirect effects on health outcome and can robustly predict varia-

we included a relatively high proportion of blue collar workers. Never-

27)

tions in health status by representing exposure to the psychosocial

theless, we do acknowledge a possible sample bias.

and physical dimensions of work arrangements,28) as well as a range of

This study also has some limitations. First, although we estimated

expected earnings and social capital in the form of relative standing or

longitudinal data, the results possibly reflect reverse causality and bi-

prestige.

directional relationships in the association between job characteristics
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functioning: preliminary data in healthy white women. Health Psychol
2000;19:586-92.

jective and subject to recall bias. Additionally, these data were not cor-

11. Daly MC, Duncan GJ, McDonough P, Williams DR. Optimal indicators

roborated by medical records because of the cost and scope of work

of socioeconomic status for health research. Am J Public Health

that would have entailed. Third, the increases in worker healthcare
utilization observed in this study did not take into account the issue of
increases induced by changes in supply and demand of healthcare
services. Fourth, cyclic fluctuations in healthcare utilization have been
frequently observed,30) particularly during winter and summer holidays, and weekends. Although our study included dummy years from
2008 to 2012, we could not consider seasonal factors because of a lack

2002;92:1151-7.
12. McDonough P, Duncan GJ, Williams D, House J. Income dynamics
and adult mortality in the United States, 1972 through 1989. Am J Public Health 1997;87:1476-83.
13. Davey Smith G, Hart C, Hole D, MacKinnon P, Gillis C, Watt G, et al.
Education and occupational social class: which is the more important
indicator of mortality risk? J Epidemiol Community Health
1998;52:153-60.

of information. Fourth, although smoking status may be an important

14. Son M, Armstrong B, Choi JM, Yoon TY. Relation of occupational class

confounding variable, it was excluded because this information was

and education with mortality in Korea. J Epidemiol Community

not available for all participants. Finally, although diseases or comorbidities were the most important factors in determining healthcare
utilization, we could not control for other factors because of limitations
of data availability.
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