
1241│ https://www.e-crt.org │ Copyright ⓒ 2019    by  the Korean Cancer Association

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) 

which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Cancer Res Treat. 2019;51(3):1241-1248

pISSN 1598-2998, eISSN 2005-9256

https://doi.org/10.4143/crt.2018.513

Open Access

Higher Age Puts Lung Cancer Patients at Risk for Not Receiving 
Anti-cancer Treatment

Original Article

Purpose
We aimed to determine the demographic and epidemiologic variables that are associated
with no treatment in lung cancer patients. 

Materials and Methods
Patient data were collected from the Korean National Health Insurance Database. The lung
cancer group included patients with an initial diagnosis of lung cancer between January 2009
and December 2014. Treated cases were defined as those that underwent surgery, radiation,
or chemotherapy until death, after the diagnosis of lung cancer. Risk of no treatment was
calculated by multiple logistic regression analysis.  

Results
Among the 2,148 new cases of lung cancer from 2009 to 2104, 612 (28.4%) were not
treated. Risk of no treatment was higher in the following patients: patients in their 60s (odds
ratio [OR], 1.18; 95% confidence interval [CI], 0.75 to 1.84), 70s (OR, 3.64; 95% CI, 2.41
to 5.50), and > 80 years old (OR, 16.55; 95% CI, 10.53 to 25.03) than those in their 50s;
patients with previous myocardial infarction (OR, 2.07; 95% CI, 1.01 to 4.25) or chronic kid-
ney disease (OR, 2.88; 95% CI, 1.57 to 5.30); and patients diagnosed at a non-referral hos-
pital (OR, 1.40; 95% CI, 1.01 to 1.92) or primary care provider (OR, 1.81; 95% CI, 1.43 to
2.29) compared with referral hospital. Low-income patients receiving Medicaid were 1.75
times (95% CI, 1.14 to 2.68) more likely to forgo treatment than high-income patients (upper
20%). Risk was not associated with sex or the year in which the lung cancer was diagnosed.  

Conclusion
Age predominantly determines whether patients with lung cancer undergo anti-cancer treat-
ment.
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Introduction

Lung cancer is the most common cancer worldwide, rank-
ing first in men and third in women for new cases, and it
ranks first as the cause of death for both sexes [1]. Lung can-
cer is the third most common cancer in Korea, following
stomach and colon cancers, and it is the most common cause
of cancer deaths in Korea [2]. The 5-year survival rate of lung
cancer in the United States is 18.6% while that for Korea is

about 21.9% [3,4]. 
For a variety of reasons, some lung cancer patients do not

undergo treatment. In the United States, untreated lung can-
cer patients were usually older than the treated group, more
likely Black, uninsured, and of lower socioeconomic level [5].
Recent data from the United States indicate that 21% of all
lung cancer patients did not receive anti-cancer treatment [6].
In Taiwan, 22.7% of patients with lung cancer are not treated
[7]. In Korea, medical insurance is a part of social security
with all citizens compulsorily enrolled in the government 
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administered medical insurance. In addition, medical serv-

ices are provided free of charge to citizens who earn below a

certain income level. Therefore, it would be meaningful to

find out the reason why cancer treatment is not received by

citizens with access to free treatment under the national med-

ical insurance system.

The development of new lung cancer therapies [8-12] and

improved supportive care [13] have led to a steady improve-

ment in lung cancer treatment, thus, not receiving treatment

seems counterintuitive. It would be important to determine

the characteristics of newly diagnosed lung cancer patients

who did not receive treatment. This understanding will help

in informing policies that can lower the barriers to receiving

cancer treatment. 

We aimed to identify demographic and epidemiologic

variables associated with untreated lung cancer. We also

compared the survival rates of treated and untreated lung

cancer patients. 

Materials and Methods

1. Database

In Korea, there is only one health insurance system, with

unique resident registration number for each citizen; thus

avoiding duplication of subjects. The Korean National

Health Insurance Service (KNHIS) covers more than 99% of

all Korean residents and includes all health claim data such

as diagnostic codes, procedures, prescription drugs, patient

personal information, and hospital information. 

This study used data from NHIS-NSC 2002-2015, which

was released by the KNHIS in 2015, and includes all medical

claims filed from January 2002 to December 2015 for 1,031,392

nationally representative randomly selected subjects, accoun-

ting for approximately 2.2% of the entire population in the

KNHIS in 2002. The data were produced by the KNHIS using

a systematic sampling method to generate a representative

sample from all 46,605,433 Korean residents in 2002. The

KNHIS data is linked to the Statistics Korea (national statis-

tical office) data, which allows for accurate identification of

deaths, by death certificate record.

2. Case identification

Patients with lung cancer between January 2009 and 

December 2014 were enrolled (Fig. 1). The International Clas-

sification of Diseases, 10th revision (ICD-10) codes were used

as a key reference not only for disease diagnosis but also

within the National Health Insurance (NHI) database.

The cases were followed up until December 2015. The 

diagnostic codes for lung cancer cases diagnosed before 2009

were maintained in the NHI database. New lung cancer cases

were identified by counting new cases registered during the

calendar year after excluding preexisting lung cancer. We

counted newly developed lung cancer cases. Patients with

lung cancer (C34) were included only if the patients had a

special code, V193 or V194. Untreated cases were defined as

those who had never undergone surgery, radiation, or che-

motherapy until death, after diagnosis of lung cancer. The

treated cases were defined by medical claim data.   
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Cases were excluded age < 30 years (n=44)

Cases were excluded due to other cancer
diagnosis before index date (n=795)

Nationally representative randomly selected 
subjects, accounting for approximately 2.2% 

of the entire population (n=1,031,392)

A total of 2,987 cases of ICD-10 codes C34.x 
during Jan 2009 and Dec 2014

Lung cancer cases were included and
follow up until Dec 2015 (n=2,148)

Fig. 1. Flow chart of the study. ICD-10, International Classification of Diseases, 10th revision. 
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3. Co-morbidities

The co-morbidities, diagnosed and identified using ICD-

10 codes before the index date, included hypertension, dia-

betes mellitus, chronic kidney disease, myocardial infarction,

venous thromboembolism, chronic obstructive pulmonary

disease, and cerebrovascular accident. 

4. Data verification

Specific code for lung cancer (C34) has been implemented

by the NHI service since 2009. All patients with lung cancer

send documents to the NHI that align with their diagnosis.

All patients with cancer are strictly validated and finally reg-

istered in a separate national cancer database maintained by

the National Cancer Center (NCC). Patients whose cancer 

diagnoses were not validated were dropped off from the can-

cer code. Since 2009, patients classified as having cancer are

eligible for payment reduction from the NHI; in line with the

government’s improved policy regarding enhanced support

for cancer patients. The physicians of such patients registered

for lung cancer, sends the necessary eligibility documents to

the NHI. This might have contributed to the successful 

implementation of this specific code for cancer in our health

system. 

5. Statistical analysis

Baseline characteristics at the initiation date (age, sex, res-

idential area, household income, smoking status, income

level, type of medical institution, and comorbidities) for cases

and controls are summarized using descriptive statistics such

as proportions. A chi-square test was used to compare fre-

quencies of risk factors between untreated and treated

groups. Logistic regression models were used to evaluate the

risk factors for no treatment. The multivariate logistic regres-

sion models were constructed using patient age groups (30-

49, 50-59, 60-69, 70-79, and ! 80 years), sex, household income

(high, middle, low, very low, and Medicaid), geographic 

location (capital, large cities, and other), smoking status, 

facility type (referral hospital, non-referral hospital, and pri-

mary care provider), and co-morbidities. The Kaplan-Meier

curve was used to calculate the 5-year survival rate between

the non-treatment and treatment groups. p-values of < 0.05

were considered statistically significant. All statistical analy-

ses were performed using SAS ver. 9.2 (SAS Institute, Cary,

NC) and SPSS ver. 21 (IBM Corp., Armonk, NY).

6. Ethical statement

The current study was approved by the institutional 

review board at Dongsan Medical Center, Keimyung Uni-

versity School of Medicine (IRB 2017-07-028) and written 

informed consent was waived.

Results

1. Baseline characteristics 

Table 1 shows the baseline characteristics of the 2,148 pati-

ents in our study. Fifty-three percent (1,138 cases) of the 

patients, diagnosed of lung cancer, were above 70 years of

age. The number of patients diagnosed at tertiary referral

hospitals, at non-referral hospitals, and by primary care pro-

viders were 1,108 (51.6%), 748 (34.8%), and 292 (13.6%), res-

pectively. Among the 2,148 new cases of lung cancer diag-

nosed between 2009 and 2104, 612 (28.4%) were not treated;

and the older the patient, the higher the frequency of no

treatment. Patients with no treatment were more likely to

have chronic renal failure, hypertension, myocardial infarc-

tion, chronic obstructive pulmonary disease, or cerebrovas-

cular accident. The residential area in which the cancer was

first diagnosed differed significantly between the treatment

and no treatment groups. There was no difference in percent-

age of lung cancer treatment between calendar year. 

2. Risk factors associated with no treatment

Multivariate logistic regression analysis of the variables

(Table 2) revealed a significant association with no treatment;

with the lowest income group (Medicaid) having 1.7 times

the risk, history of myocardial infarction had 2.0 times, his-

tory of chronic kidney disease about 2.8 times, and most 

notably, the age. Relative to patients in their 50s, risk of non-

treatment was 1.1 times higher in patients in their 60s, 3.6

times higher in patients in their 70s, with a sharp increase to

16.5 times in patients > 80 years of age. Lung cancer diagno-

sis at a non-referral hospital or by a primary care provider

significantly increased risk of no treatment compared to 

referral hospital. All risk factors included in the model had

relatively narrow confidence intervals. There were no vari-

ables that changed the direction of the odds ratio in the uni-

variate and multivariate analyses except income and year of

diagnosis, which was statistically not significant. The mag-

nitude of the odds ratios of previous history of myocardial

infarction and chronic kidney disease was reduced after the

multivariate analysis. However, age at lung cancer diagnosis

showed almost the same odds ratio at multivariate analysis.
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3. Survival 

Five-year survival rate was lower in the no treatment vs.
treatment group (Fig. 2). The median survival time was 18.1

months longer in the treatment group. When only patients 
> 80 years old were analyzed, 5-year survival rate was lower
in the no treatment group, which also had a shorter median
survival time (by 6.8 months) (Fig. 3).

Cancer Res Treat. 2019;51(3):1241-1248

Table 1.  Demographic and clinical characteristics of patients with lung cancer untreated and treated 
Characteristic No treatment (n=604) Treatment (n=1,544) p-value

Sex

Male 425 (70.4) 1,111 (71.9) 0.46
Age (yr)

< 50 10 (1.7) 85 (5.5) < 0.01
50-59 32 (5.3) 269 (17.4) 
60-69 80 (13.2) 534 (34.6) 
70-79 253 (41.9) 546 (35.4) 
! 80 229 (37.9) 110 (7.1) 

Baseline comorbidity

Diabetes 139 (23.0) 333 (21.6) 0.46
Chronic kidney disease 32 (5.3) 24 (1.6) < 0.01
Hypertension 217 (35.9) 472 (30.6) 0.01
Previous thromboembolism 5 (0.8) 16 (1.0) 0.65
Previous myocardial infarction 19 (3.1) 21 (1.4) < 0.01
COPD 124 (20.5) 245 (15.9) 0.01
Cerebrovascular accident 137 (22.7) 206 (13.3) < 0.01

Risk factor 

Smoker 
Missing 187 (31.0) 309 (20.0) 0.05
Non-smoker 178 (29.5) 532 (34.5) 
Ex-smoker 70 (11.6) 266 (17.2) 
Current smoker 169 (28.0) 437 (28.3) 

Place of residence

Seoul, capital city 79 (13.1) 287 (18.6) < 0.01
Large cities 138 (22.8) 364 (23.6) 
Small cities and rural area 387 (64.1) 893 (57.8) 

Household income relative to the median (%)

90-100 187 (31.0) 495 (32.1) < 0.01
60-89 158 (26.2) 481 (31.2) 
30-59 107 (17.7) 282 (18.3) 
10-29 86 (14.2) 213 (13.8)
0-9 66 (10.9) 73 (4.7)

Facility type

Referral hospital 243 (40.2) 865 (56.0) < 0.01
Non-referral hospital 268 (44.4) 480 (31.1) 
Primary care provider 93 (15.4) 199 (12.9) 

Year of lung cancer diagnosis

2009 83 (28.0) 213 (72.0) 0.08
2010 91 (27.7) 237 (72.3)
2011 99 (27.8) 257 (72.2) 
2012 108 (28.4) 272 (71.6)
2013 104 (28.1) 266 (71.9) 
2014 119 (28.5) 299 (71.5) 

Values are presented as number (%). COPD, chronic obstructive pulmonary disease.
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Discussion

In this study, 31% of lung cancer patients in their 70s and
67% of those > 80 years of age did not receive treatment. The
percentage of those > 80 years of age in our study that did
not receive treatment, is higher than that in a study in the
United States (about 50%) [14]. In our study, when other vari-
ables were controlled for, patients in their 70s were 3.6 times
more likely to decline being treated than those in their 50s,
and patients > 80 years old were 16.5 times more likely to 
decline being treated. In Taiwan, the odds ratio for declining

treatment for lung cancer was 2.61 in patients > 75 years old
compared to patients ! 44 years old, as determined in analy-
ses controlled for confounders and comorbidities. Hence,
there is a large difference in the percentage of untreated lung
cancer patients in Korea and Taiwan, despite their similar
cultural, ethnic, and economic backgrounds [7]. 

When the physicians are planning to assign specific codes
(V193 or V194) for lung cancer, they were to submit the exact
diagnostic method to the national health insurance. In this
study, lung cancer was defined using both the specific code
and the ICD-10 code and this might have resulted in the 
selection of patients with lung cancer, using the two codes;

Won-Il Choi, Risk Factors for Untreated Lung Cancer

Table 2.  Univariate and multivariate logistic regression analyses for factors associated with the no treatment of lung cancer

Variable
Univariate Multivariate

OR (95% CI) p-value OR (95% CI) p-value
Age group (yr)

< 50 1.04 (0.47-2.27) 0.05 1.03 (0.48-2.21) 0.93
50-59 (reference)
60-69 1.26 (0.82-1.95) 0.03 1.18 (0.75-1.84) 0.47
70-79 3.90 (2.62-5.79) < 0.01 3.64 (2.41-5.50) < 0.01
" 80 17.50 (11.37-26.94) < 0.01 16.55 (10.53-25.03) < 0.01

Women (reference: men) 1.08 (0.88-1.33) 0.46 1.03 (0.80-1.31) 0.83
CVA (reference: no) 1.91 (1.50-2.42) < 0.01 1.20 (0.91-1.59) 0.19
Hypertension (reference: no) 1.27 (1.04-1.55) 0.01 0.88 (0.66-1.17) 0.37
Myocardial infarction (reference: no) 2.36 (1.26-4.41) < 0.01 2.07 (1.01-4.25) 0.04
Chronic kidney disease (reference: no) 3.54 (2.07-6.07) < 0.01 2.88 (1.57-5.30) < 0.01
COPD (reference: no) 1.37 (1.08-1.74) 0.01 1.07 (0.79-1.44) 0.66
Household income relative to the median (%)

90-100 (reference)
60-89 0.87 (0.68-1.11) 0.26 1.06 (0.80-1.40) 0.66
30-59 1.00 (0.76-1.32) 0.97 1.41 (1.02-1.95) 0.03
10-29 1.06 (0.79-1.44) 0.66 1.27 (0.90-1.79) 0.16
0-9 2.39 (1.64-3.47) < 0.01 1.75 (1.14-2.68) < 0.01

Year of lung cancer diagnosis
2009 (reference)
2010 0.99 (0.69-1.40) 0.93 0.84 (0.57-1.24) 0.37
2011 0.99 (0.70-1.39) 0.95 0.69 (0.47-1.02) 0.06
2012 1.02 (0.73-1.43) 0.91 0.72 (0.49-1.06) 0.09
2013 1.00 (0.71-1.41) 0.99 0.70 (0.46-1.07) 0.09
2014 1.02 (0.73-1.42) 0.90 0.72 (0.48-1.08) 0.11

Facility type
Referral hospital (reference)
Non-referral hospital 1.66 (1.25-2.21) < 0.01 1.40 (1.01-1.92) 0.04
Primary care provider 1.99 (1.62-2.44) < 0.01 1.81 (1.43-2.29) < 0.01

Place of residence
Seoul, capital city (reference)
Large cities 1.38 (1.00-1.89) 0.04 1.22 (0.85-1.74) 0.27
Small cities and rural area 1.57 (1.19-2.08) < 0.01 1.34 (0.98-1.83) 0.06

OR, odds ratio; CI, confidence interval; CVA, cerebrovascular accident; COPD, chronic obstructive pulmonary disease.
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this might have resulted in an overestimation. However, the
number of lung cancer patients from the National Cancer
Register and in this study, is consistent. The number of lung
cancer patients aged 30 years or older included in the Natio-
nal Cancer Register during the same period of this study was
133,503 [15]. The database (NHIS-NSC 2002-2015) used in
this study, was based on 2.2% of the whole national popula-
tion. Therefore 2,937 cases of lung cancer should occur in this
database if the incidence of lung cancer is the same as the 
National Cancer Register. This study excluded patients (n=795)
who had cancer before the diagnosis of lung cancer (Fig. 1).
Therefore, 2,142 patients with lung cancer would occur dur-
ing the study period, excluding patients who had previously
had cancers. 

Staging would be an important factor for determining anti-
cancer treatment in lung cancer patients. However, in this
study, staging of the treated and the non-treated group was
not available. Our study needs to validate considering stag-
ing of all lung cancer patients, while retrospective study
failed to demonstrate significant association between lung
cancer treatment refusal and staging in Korea [16].  

In Korea, life expectancy is 78.8 years for men and 85.5
years for women [17]. Hence, Korean cancer patients in their
80s may forgo treatment thinking they have reached the end
of their lives; physical and social barriers may also play a
role. These barriers among elderly lung cancer patients need
to be overcome [18,19].

The likelihood of refusing treatment was 2.4% higher in
women than men in the U.S. study [6] and 2% higher in the
Taiwan study [7]. In our study, it was 3% higher, although
this increase was not statistically significant. Because men
have a shorter average lifespan than women, they were more
likely to receive help from their spouses during their treat-

ment, while women were less likely to [20]. 
As income decreases, the risk of not receiving cancer treat-

ment increases. In this study, the lowest income group (Med-
icaid) was 1.7 times less likely to undergo treatment than the
highest income group (top 20%). Previous studies reported
a similar finding, although the difference between the 
income groups was smaller [6,7]. Regardless of income, 
> 99% of Korean citizens are covered by the health insurance.
Individuals with the lowest income are supported by the
government with almost all medical expenses including
medications paid for. However, this does not offset the effect
of economic factors on treatment received in Korea, like in
other countries [21]. For the lowest income group, additional
social care may be needed in addition to the insurance benefit
[22].

In this study, not receiving treatment for lung cancer sig-
nificantly correlated with the history of myocardial infarction
or chronic kidney disease. Co-morbidities were also associ-
ated with no treatment in previous studies of lung and ovar-
ian cancer patients [6,7,23], whereas another study found no
association [24]. Age was an important determinant of treat-
ment refusal in our study, as well as in other studies [14]. 
Educating otherwise healthy elderly patients with lung can-
cer, and supporting their families may help persuade them
to accept treatment [25,26].

Physician preferences regarding referrals have been shown
to influence treatment vs. no treatment decisions [27]. In our
study, lung cancer patients diagnosed at non-referral hospi-
tals or by primary care providers were, respectively, 1.4 and
1.8 times less likely to receive treatment than those diagnosed
at referral hospitals (Table 2). Information about lung cancer
needs to be provided, not only to patients’ families but also,
to medical personnel that are not specialized in lung cancer

Cancer Res Treat. 2019;51(3):1241-1248

Fig. 2.  Kaplan-Meier curves for 5-year survival in all lung
cancer patients. Patients who received treatment (any type
of chemotherapy, radiotherapy, or surgery) (red line) and
patients who did not (blue line) were compared.
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Fig. 3.  Kaplan-Meier curves for 5-year survival in lung
cancer patients > 80 years old. Patients who received treat-
ment (any type of chemotherapy, radiotherapy, or sur-
gery) (red line) and patients who did not (blue line) were
compared. 
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[28]. Active medical policies, medical institutions, and com-
munity efforts are also required to ensure that cancer treat-
ment is acceptable to all cancer patients [29]. 

Unlike a previous study in the United States [6], our study
showed that risk of no treatment was stable over time when
other variables were controlled (Table 2). In Korea, the num-
ber of treatment items covered by insurance increases yearly,
and the number of patients receiving treatment is expected
to increase owing to decreases in the costs borne by patients.
This may partially explain the difference between our results
and those from the United States [6].

Lastly, we found that the survival rate was significantly
higher in the treatment group than the no treatment group,
even when only patients > 80 years old were considered. The
median survival time was 6 months longer in treated vs. 
untreated for the “over 80” patients. This suggested that 
active treatment could be an important option even for those
aged > 80 years in selected lung cancer patients [30]. Although
we did not consider confounders, co-morbidities, and treat-
ment complications in the survival data, the data are pre-
sented for comparison with other similar studies.

The limitations of current study are the following: we did
not have data on stages of lung cancer, which should be an
important factor in deciding the treatment plan. And there
was no information on the patient’s personal reasons for no
treatment, as well as about the family’s attitudes toward for-
going the treatment. There was also no information about the
alternative care of the untreated lung cancer patients. In 

addition, diagnoses of comorbidities were based on the ICD
codes, which may require validation via medical record 
review. 

Although economic status, non-referral hospital, renal fail-
ure, and history of myocardial infarction were important risk
factors that are associated with no treatment in lung cancer,
age predominantly determined untreated lung cancer. Full
support of medical expense in the lowest income group does
not reduce untreated lung cancer patients. Survival rates and
times were higher in treated vs. untreated patients, even
among those > 80 years of age. 

Lung cancer treatments continue to evolve in ways that
produce better responses with less toxicity. The aging of 
society is a worldwide phenomenon, with some countries
having “super-aged” populations, and the incidence of lung
cancer in the elderly is increasing. Therefore, more studies
are needed to investigate the age-related treatment barriers
to lung cancer treatment.
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