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Objectives: This study aims to evaluate and explain the socioeconomic inequalities of all-cause mortality after breast cancer
surgery in South Korea.

Methods: This population based study included all 8868 females who underwent radical mastectomy for breast cancer
between January 2002 and June 2003. Follow-up for mortality continued from January 2002 to June 2006. The patients were
divided into 4 socioeconomic classes according to their socioeconomic status as defined by the National Health Insurance
contribution rate. The relationship between socioeconomic status and all-cause mortality after breast cancer surgery was
assessed using the Cox proportional hazards model with adjusting for age, the Charlson’ s index score, emergency
hospitalization, the type of hospital and the hospital ownership.

Results: Those in the lowest socioeconomic status group had a significantly higher hazard ratio of 2.09 (95% CI=1.50-2.91)
compared with those in the highest socioeconomic group after controlling for all the identifiable confounding variables. For all-
cause mortality after radical mastectomy, all the other income groups showed significantly higher 3-year mortality rates than
did the highest income group.

Conclusions: The socioeconomic status of breast cancer patients should be considered as an independent prognostic factor that
affects all-cause mortality after radical mastectomy, and this is possibly due to a delayed diagnosis, limited access or minimal
treatment leading to higher mortality. This study may provide tangible support to intensify surveillance and treatment for breast
cancer among low socioeconomic class women.
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Table 1. Baseline characteristics of the study
population by socioeconomic status

Patient 0 (% Socioeconomic status, %
characteristics (%) Class 1 Class 2 Class 3 Class 4
Total 8868 2842 2819 2864 343
Age (y)
<40 1718 (19.4) 155 235 19.7 14.3
40 - 49 3582 (404) 440 393 396 268
50 - 59 2127 (24.0) 24.2 22.8 25.5 19.5
60 - 69 1095 (12.3) 120 115 123 227
=70 346 (3.9) 44 2.8 30 166
Comorbidity score*
Bottom 6009 (67.8) 675 693 677 586
Middle 2748 (31.0) 31.0 300 312 382
Top 11(1.3) 16 0.7 1.2 32
Emergent hospitalization
No 6986 (78.8) 791 787 787 773
Yes 1882 (21.2) 20.9 21.3 21.3 227
Hospital type
Specialized general 6505(734) 770 752 718 414
hospital
General hospital 2343 (264) 228 247 279 583
Hospital 20(0.2) 0.2 0.2 0.3 0.3
Ownership
Public 2787(31.5) 335 301 309 320
Private 6056 (68.5) 665 69.9 69.1 680

Class 1: National health insurance, the highest socioeconomic status,
Class 2: National insurance, the second highest socioeconomic status,
Class 3: National health insurance, the third highest socioeconomic status,
Class 4: National medical aid beneficiary, the lowest socioeconomic status.
*Comorbidity score: bottom: score=0, middle: score=1,2, top: score > 3.

Table 2. 3-year mortality and overall mortality after
radical mastectomy by socioeconomic status

Socioe- 3-Years mortality ~ Overall mortality
conomic n(%) Mortality, Mortality,
status o p-value % p-value
Class 1 2842 46 59
Class 2 2819 69 0003 88 00001
Class 3 2864 71 8.8
Class 4 343 114 14.3

Class 1: National health insurance, the highest socioeconomic status,
Class 2: National insurance, the second highest socioeconomic status,
Class 3: National health insurance, the third highest socioeconomic status,
Class 4: National medical aid beneficiary, the lowest socioeconomic status.
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Figure 1. Estimating the survival rate after radical mastectomy according by socioeconomic status.
Class 1: National health insurance, the highest socioeconomic status, Class 2: National insurance, the second highest socioeconomic
status, Class 3: National health insurance, the third highest socioeconomic status, Class 4: National medical aid beneficiary, the

lowest socioeconomic status.
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Table 3. Hazard ratios (HR) and 95% confidence intervals (Cl) of all-cause mortality by socioeconomic status

among women after radical mastectomy

Variabl Model 1* Model 2* Model 3* Model 4' Model 5"
anable HR 95% Cl HR 95% Cl HR 95% Cl HR 95% Cl HR 95% Cl
Age (y)
<40 1.00 1.00 1.00 1.00 1.00

40 - 49 0.69 0.56 - 0.85 0.72 0.58 - 0.88 0.72 0.58-0.88  0.72 0.58-0.88 0.71 0.58-0.87

50 - 59 0.94 0.76-1.17 0.96 0.77-1.19 0.95 0.76-1.18 0.95 0.76-1.18 0.95 0.76-1.18

60 - 69 1.22 0.96 - 1.55 1.21 0.95-1.55 1.18 0.93-1.51 1.18 0.93-1.50 1.18 0.93-1.51

=70 1.55 1.11-2.15 1.50 1.07-2.09 1.43 1.02-2.00 1.42 1.01-1.99 1.38 0.98-1.95

Socioeconomic status

Class 1 1.00 1.00 1.00 1.00 1.00

Class 2 1.46 1.20-1.78 1.45 1.19-1.77 1.47 1.21-1.79 1.46 1.21-1.79 1.47 1.21-1.79

Class 3 1.48 1.22-1.80 1.46 1.21-1.79 1.48 1.22-1.80 147 1.21-1.79 1.46 1.20-1.77

Class 4 250 1.82-3.44 213 1.57-3.01 2.15 1.56-2.97 2.08 1.50-2.89 2.09 1.50-2.91
Comorbidity score*

Bottom 1.00 1.00 1.00 1.00

Middle 1.14 0.97-1.33 1.09 0.94-1.28 1.09 0.93-1.28 1.08 0.92-1.28

Top 2.52 1.61-3.94 2.26 1.44-3.54 2.22 1.41-3.50 2.28 1.45-3.58
Hospital type

Specialized general 1.00 1.00 1.00

hospital

General hospital 1.20 1.02-1.41 1.10 0.93-1.29 1.09 0.92-1.28

Hospital 0.73 0.10-5.16 0.73 0.10-5.22 0.91 0.13-6.48
Emergent hospitalization

No 1.00 1.00

Yes 1.10 0.92-1.31 1.08 0.90-1.29
Ownership

Public 1.00 1.04

Private 1.05 0.89-1.23 1.01 0.89-1.23

Class 1: National health insurance, the highest socioeconomic status, Class 2: National insurance, the second highest socioeconomic status,
Class 3: National health insurance, the third highest socioeconomic status, Class 4: National medical aid beneficiary, the lowest socioeconomic status.

* Comorbidity score: bottom: score=0, middle: score=1,2, top: score> 3.
* Model 1: unadjusted.

* Model 2: adjusted for age.

* Model 3: adjusted for age and comorbidity score.

' Model 4: adjusted for age, comorbidity score and hospital type.

" Model 5: adjusted for age, comorbidity score, hospital type, emergency hospitalization and ownership.
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Table 4. Hazard ratios (HR) and 95% confidence intervals (Cl) of all-cause mortality by socioeconomic status
among women after radical mastectomy stratified by the types of national health insurance

Health insurance program for self-employees

Health insurance program for industrial workers

Variable Model 1° Model 2° Model 3 Model 4'
HR 95% ClI HR 95% ClI HR 95% ClI HR 95% ClI
Age (y)
< 40 1.00 1.00 1.00 1.00

40 - 49 0.72 0.56-0.94 0.72 0.55-0.93 0.63 0.46 - 0.87 0.63 0.46 - 0.86

50 - 59 0.76 0.57-1.03 0.75 0.56 - 1.01 1.09 0.81-1.48 1.09 0.81-1.48

60 - 69 1.06 0.76 - 1.47 1.02 0.73-1.42 1.24 0.89-1.73 1.21 0.87 -1.69

=70 1.03 0.64 - 1.66 0.98 0.60 - 1.59 1.60 1.03-247 1.50 0.96-2.34

Socioeconomic status

Class 1 1.00 1.00 1.00 1.00

Class 2 1.51 1.16-1.97 1.54 1.18-2.00 1.33 0.99-1.79 1.34 0.99-1.80

Class 3 1.35 1.03-1.77 1.36 1.04-1.79 1.56 1.17-2.08 1.54 1.15-2.06

Class 4 2.18 1.52-3.11 217 1.50-3.13 225 1.56-3.23 2.10 1.44 - 3.06
Comorbidity score*

Bottom 1.00 1.00

Middle 1.10 0.88-1.36 1.01 0.80-1.27

Top 2.77 1.54-4.97 2.24 1.24-4.05
Hospital type

Specialized general hospital 1.00 1.00

General hospital 0.98 0.78-1.22 1.16 0.92-1.46

Hospital 1.51 0.21-10.81 227 0.32-16.22
Emergent hospitalization

No 1.00 1.00

Yes 0.85 0.67-1.10 1.38 1.08-1.75
Ownership

Public 1.00 1.00

Private 0.91 0.74-113 1.12 0.89-1.42

Class 1: National health insurance, the highest socioeconomic status, Class 2: National insurance, the second highest socioeconomic status,
Class 3: National health insurance, the third highest socioeconomic status, Class 4: National medical aid beneficiary, the lowest socioeconomic status.

* Comorbidity score: bottom: score=0, middle: score=1,2, top: score> 3.

* Model 1: included in national health insurance program for self-employees, adjust for age.
* Model 2: included in national health insurance program for self-employees, adjust for age, comorbidity score, hospital type, emergency hospitalization

and ownership.

* Model 3: included in national health insurance program for Industrial workers, adjust for age.
' Model 4: included in national health insurance program for Industrial workers, adjust for age, comorbidity score, hospital type, emergency

hospitalization and ownership.
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