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Abstract 

Background:  Although survival based outcomes of lung cancer patients have been well developed, institutional 
transition of cancer care, that is, when patients transfer from primary visiting hospitals to other hospitals, and mortality 
have not yet been explored using a large-scale representative population-based sample.

Methods:  Data from the Korean National Elderly Sampled Cohort survey were used to identify patients with lung 
cancer who were diagnosed during 2005–2013 and followed up with for at least 1 year after diagnosis (3738 patients 
with lung cancer aged over 60 years). First, the authors examined the distribution of the study population by mortal‑
ity, and Kaplan-Meier survival curves/log-rank test were used to compare mortality based on institutional transition of 
cancer care. Survival analysis using the Cox proportional hazard model was conducted after controlling for all other 
variables.

Results:  Results showed that 1-year mortality was higher in patients who underwent institutional transition of cancer 
care during 30 days after diagnosis (44.2% vs. 39.7%, p = .027); however, this was not associated with 5-year mortal‑
ity. The Cox proportional hazard model showed that patients who underwent institutional transition of cancer care 
during 30 days after diagnosis exhibited statistically significant associations with high mortality for 1 year and 5 years 
(1-year mortality, Hazard ratio [HR]: 1.279, p = .001; 5-year mortality, HR: 1.158, p = .002).

Conclusion:  This study found that institutional transition of cancer care was associated with higher mortality among 
elderly patients with lung cancer. Future consideration should also be given to the limitation of patients’ choice when 
opting for institutional transition of care since there are currently no control mechanisms in this regard. Results of this 
study merit health policymakers’ attention.
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Background
Cancer is a significant cause of death worldwide, and it 
continues to be one of the most important modern pub-
lic health concerns [1]. Over the past decades, cancer has 
been the leading cause of death in South Korea. In 2018, 
there were 28,628 lung cancer cases and 17,853 deaths in 
South Korea. Of 243,837 cancer cases, 53% were male, 
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and of 79,153 cancer related deaths, 74% were male [2]. 
Age-standardized mortality rate in lung cancer was 15.7 
per 100,000 individuals in 2018, making it the leading 
cause of cancer-related deaths [3]. In fact, both men and 
women aged 60 years or above have been projected to 
have the highest mortality rates resulting from lung can-
cer in 2020 [4]. As South Korea becomes an aged soci-
ety, cancer incidents and deaths will increase, making it 
imperative to systematically manage it and identify fac-
tors associated with patient survival [5, 6]. Lung cancer 
occurs predominantly in the elderly group, with older 
individuals displaying poor prognosis. Several factors 
such as age, sex, socio-economic status, lung function, 
clinical and pathological stage, body constitution, comor-
bidity, malnourishment, optimal treatment, and—most 
importantly—a history of tobacco use influencing the 
survival of lung cancer patients [7–9].

The transition of care for patients requires a change of 
healthcare providers responsible for managing the care 
of a patient [10]. This transition of caregivers makes for 
a vulnerable situation which may lead to lapses in qual-
ity and safety [11]. Transitions of care are associated with 
a high rate of complications, particularly for elderly peo-
ple with chronic health conditions, potentially resulting 
in adverse events and high health care costs [12–14]. In 
South Korea, the National Health Insurance (NHI) was 
introduced in 2000, strengthening the insurance coverage 
for cancer, including reducing copayment in 2005, which 
was expanded in 2009. Consequently, cancer patients in 
South Korean can now visit medical institutions of their 
choice and receive cancer diagnosis and treatment by 
paying only 5% of the total medical cost. However, there 
is no strict gatekeeping system for controlling healthcare 
utilization, and it is relatively easy for patients to access 
primary and secondary care as well as services in tertiary 
hospitals [15]. Although oncologists or other physicians 
may refer patients to other hospitals, in South Korea, 
patients’ intention to visit superior or mega-sized hos-
pitals drives institutional transition of cancer care. Thus, 
lack of mechanisms that guide patients’ choice for opti-
mal cancer care and the absence of a gatekeeping system 
can lead to quality issues and inefficiency in healthcare 
delivery [16].

Previous research has reported that continuity of care 
is a core element of medical care and represents a trust-
ful and responsible therapeutic relationship between 
patients and their care providers [17–19]. Additionally, a 
long-term, sustained, and trusting relationship between 
physicians and patients can enhance mutual communi-
cation and effective disease management, which in turn 
improve patient outcomes, particularly for chronic dis-
eases [20, 21]. Furthermore, continuity of care has been 
reported to reduce mortality among various cancer types 

[22–26]. However, institutional transition of cancer care 
and its association with mortality has not been studied 
yet. Continuity of care measures the number of physi-
cians providing service to one patient and the percentage 
of care provided by each physician. Since the NHI data do 
not include individual physician records but institutional 
level information, measuring institutional transition of 
cancer care and its outcomes is more appropriate. To the 
best of the authors’ knowledge, no study has yet exam-
ined the association between institutional transition of 
cancer care and mortality of elderly lung cancer patients. 
Therefore, the purpose of this study was to investigate 
whether institutional transition of cancer care is associ-
ated with mortality within 1 year and 5 years for elderly 
lung cancer patients using Korean National Elderly Sam-
pled Cohort data, by means of end-of-life healthcare uti-
lization after policy implementation.

Methods
Study population
The Korean National Elderly Sampled Cohort study 
collected data from 10% (5.5 million people aged over 
60 years) of the Korean elderly population who were 
patients in 2002. The study used a random sampling tech-
nique; follow-ups were conducted from 2002 through 
2015 (n = 550,000). The data included patient informa-
tion including demographic and socio-economic charac-
teristics, healthcare utilization and treatment details, and 
medical institution characteristics.

To investigate the association between institutional 
transition of cancer care and survival, we only included 
cancer patients who were diagnosed with lung cancer 
(International Classification of Diseases [ICD]-10: C34). 
Thus, those who were newly diagnosed before 2005 or 
had been diagnosed with other forms of cancer in the 
preceding 5 years before lung cancer were excluded from 
this study. Additionally, only those who had received can-
cer treatments such as surgery, chemotherapy, or radio-
therapy within 1 year of the first diagnosis were included 
in this study. Further, only those patients who visited ter-
tiary or general hospitals during the 30 days after diagno-
sis were included. The preceding two criteria were used 
to ensure homogeneity of patients. The authors excluded 
patients observed for less than 90 days after diagnosis to 
reduce immortal time bias. Only cancer patients who 
were diagnosed during 2005–2013 were included in the 
follow up for at least 1 year after diagnosis. Consequently, 
the data used in this study consisted of 3738 lung cancer 
patients aged over 60 years (Fig. 1).

Variables
The authors defined the first date of visiting hospi-
tal, either inpatient or outpatient care, due to major 
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diagnosis of lung cancer as the index date, and each 
patient was traced for a minimum of 1 year (365 days) 
or maximum of 5 years (1825 days). Patients who died 
within 1 year or 5 years were classified within the Died 
group, regardless of the cause of death, and those who 
lived were classified within the Survived group.

The primary variable of interest to examine the asso-
ciation between institutional transition of cancer care 
and mortality was the institutional transition from the 
hospital most visited by the patient within 90 days of 
being diagnosed. First, the authors summarized the 
medical costs of each general hospital visited by the 
patient within 30 days of being diagnosed regardless 
of whether the patient received treatment at each visit. 
The hospital where the patient incurred the highest 
medical expenses was defined as the primarily treat-
ment hospital for a patient. Subsequently, the authors 
similarly defined the most visited hospital during 
31–90 days after the index date. Considering the gov-
ernment guideline for optimal time-to-treatment as 
30 days after diagnosis of cancer and the result of a pre-
vious study, if patients changed their primary treatment 
hospital within 31–90 days, after 30 days of diagnosis, 
the authors categorized them under the Changed group 
[ 27].

The other independent variables included in this study 
were sex, age, types of insurance coverage, economic 
status, area of residence (capital area, metropolitan, or 
rural), Charlson Comorbidity Index (CCI), year of diag-
nosis, types of treatment within 1 year, and the size or 
location of the major general hospital with the highest 
medical expenses within 1 month after diagnosis. Regard-
ing classification of the Korean NHI, 97% of individuals 
were NHI beneficiaries and were classified into the NHI 
employee or self-employed groups. The NHI employee 
group included all employees and employers, with their 
household members also being covered. The NHI self-
employed group included all other individuals, with 
insurance premiums being calculated based on income 
and property. Furthermore, the Medical-aid group 
included 3% of low-income or individuals with disabili-
ties who do not pay insurance premium. Generally, NHI 
beneficiaries only pay 5% copayment for medical cost 
due to cancer care, and the Medical-aid group pays 0% 
of inpatient care and 0–5% of outpatient care. Economic 
status was calculated based on the insurance premium 
paid individuals depending on their economic level, and 
was classified as ~ 20 (low), 31 to 50 (mid-low), 51 to 80 
(mid-high), and 81+ (high) percentiles. The CCI was 
utilized to incorporate clinical severity, calculated based 

Fig. 1  Selection of study population to investigate the relationship between institutional transition and mortality in cancer patients
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on medical and symptom records after cancer diagnosis 
and excluded the score due to cancer; the CCI was clas-
sified into 0–2, 3–4, or ≥ 5. The types of treatment within 
1 year were defined based on whether patients were pro-
vided treatment such as surgery, chemotherapy, or radio-
therapy for the lung cancer. Subsequently, the authors 
classified patients into three categories, namely “Surgery 
and Chemotherapy or Radiotherapy,” “Only Surgery,” and 
“Chemotherapy or Radiotherapy.” The size of the hospital 
(≤ 700 beds, 701–1000 beds, 1001–1500 beds, or ≥ 1501 
beds) and the location (capital area, metropolitan, or 
rural) of the general hospital that was primarily visited 
for 1 month after diagnosis was defined based on charac-
teristics of the general hospital where the patient had the 
highest expenditure within 1 month of cancer diagnosis.

Statistical analysis
The authors examined the distribution of the study pop-
ulation by mortality and conducted chi-square tests to 
compare categorical independent variables. Addition-
ally, the authors analyzed the mean and standard devia-
tion for the continuous variables such as age by mortality. 
Then, the authors used the Kaplan-Meier survival curves 
and log-rank test to compare mortality based on institu-
tional transition of cancer care. Survival analysis using 
the Cox proportional hazard model was conducted after 
controlling for independent variables such as sex, age, 
types of insurance coverage, economic status, area of 
residence, CCI, year of diagnosis, types of treatment, and 
the size or location of the major general hospital where 
the patient had the highest medical expenditure to inves-
tigate the association between institutional transition of 
cancer care and mortality by 1 year or 5 years. Further, 
the authors conducted sub-group survival analysis using 
economic status, residence area, or types of treatment to 
compare differences between groups. All statistical analy-
ses were performed using the SAS statistical software 
version 9.4 (Cary, NC).

Results
This study included 3738 elderly cancer patients who 
were diagnosed with lung cancer and received treatment. 
Table  1 shows the distribution of the study population 
by 1-year or 5-year mortality. Results show that 40.6% or 
76.2% patients died within 1 year or 5 years after the first 
diagnosis of lung cancer, respectively. The 1-year mortal-
ity was higher in patients who underwent institutional 
transition of cancer care within 30 days of being diag-
nosed (44.2% vs. 39.7%, p = .027), but it was not associ-
ated with 5-year mortality. As per sex and age, more male 
patients and older patients died in both the 1-year and 
5-year mortality groups (p < .001). Lower economic status 
of patients was not associated with 1-year mortality, but 

it had a statistically significant association with 5-year 
mortality (p < .001). Patients who lived in the capital 
area had lower rates of mortality in both outcome vari-
ables as compared to those living in other regions, and 
year of diagnosis was inversely associated with mortal-
ity (p < .005). With regard to type of treatment received, 
patients who had received chemotherapy or radiotherapy 
had higher mortality rates than those who had undergone 
surgery (p < .001). Based on the characteristics of the 
hospital primarily visited within 30 days, smaller hospi-
tals or hospitals which were located in non-capital areas 
reported higher death rates (p < .001).

Figure  2 shows the Kaplan-Meier survival curves and 
log-rank test results. Patients who underwent institu-
tional transition of cancer care between 31 and 90 days, 
compared to those who did so within 30 days after the 
first diagnosis, had a shorter survival period than patients 
who did not (1-year survival period; changed, Mean and 
SD: 292.4 and 97.6; unchanged, Mean and SD: 305.2 and 
88.4; P-value for log-rank test of 1-year mortality: 0.007). 
However, the difference in survival period was not statis-
tically significant in the 5-year mortality group (5-year 
survival period; changed, Mean and SD: 702.5 and 598.9; 
unchanged, Mean and SD: 738.1 and 599.7; P-value for 
log-rank test of 5-year mortality: 0.347).

Table 2 shows the results of survival analysis using the 
Cox proportional hazard model that was used to inves-
tigate the association of variables with 1-year or 5-year 
mortality. Institutional transition of cancer care within 
30 days of the first diagnosis was significantly associated 
with high mortality for 1 year and 5 years (1-year mortal-
ity, Hazard ratio [HR]: 1.279, p = .001; 5-year mortality, 
HR: 1.158, p = .002). Men were at a greater risk of death 
than women. The age of patients was associated with 
higher mortality. Economic status of patients was not 
associated with higher risk in the 1-year mortality group, 
but patients with a lower economic level had higher risk 
in the 5-year mortality group (Low, HR: 1.136, p = .046; 
Mid-low, HR: 1.149, p = .015; Mid-high, HR: 1.023, 
p = .611). Patients with a CCI score of higher than 5 were 
at a greater risk of death, for both 1 year and 5 years, as 
compared to patients with a CCI score of lesser than 2. 
The year of diagnosis was inversely associated with risk of 
death. Based on the type of treatment received, patients 
who received only surgery or surgery and chemother-
apy or radiotherapy were at a lower risk of death than 
patients who received chemotherapy or radiotherapy 
and not surgical treatment. The hospital primarily vis-
ited during 30 days after the first diagnosis was associ-
ated with risk of death; patients who visited a hospital 
with more than 1501 beds had a lower risk for 1-year and 
5-year mortality than those who visited a hospital with 
less than 700 beds (1-year mortality, HR: 0.739, p < .001; 
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Table 1  Lung cancer patients’ characteristics by 1-year and 5-year mortality status

Variables Total 1-year mortality 5-year mortality

Death Survived P-value Death Survived P-value

N % % % % %

Institutional transition of cancer care (1 month Vs. 2–3 months)

  Changed 738 19.7 44.2 55.8 0.027 75.5 24.5 0.610

  Unchanged 3000 80.3 39.7 60.3 76.4 23.6

Sex

  Male 2814 75.3 43.0 57.0 <.001 79.2 20.8 <.001

  Female 924 24.7 33.1 66.9 66.9 33.1

Age (Years)a 72.9 5.0 5.3 4.8 <.001 5.2 4.4 <.001

Types of insurance coverage

  Medical-aid 341 9.1 40.8 59.2 0.792 76.8 23.2 0.507

  NHI, Self-employed 1136 30.4 41.4 58.6 77.3 22.7

  NHI, Employee 2261 60.5 40.2 59.8 75.5 24.5

Economic status

  Low 784 21.0 41.8 58.2 0.415 77.9 22.1 <.001

  Mid-low 645 17.3 42.8 57.2 80.8 19.2

  Mid-high 943 25.2 39.6 60.4 76.7 23.3

  High 1366 36.5 39.5 60.5 72.7 27.3

Residence area

  Capital area 1436 38.4 37.6 62.4 0.012 74.0 26.0 0.025

  Metropolitan 774 20.7 43.3 56.7 78.8 21.2

  Rural 1528 40.9 42.0 58.0 77.0 23.0

Charlson Comorbidity Index

   ~ 2 1799 48.1 38.9 61.1 0.055 75.2 24.8 0.398

  3 ~ 4 1189 31.8 41.0 59.0 77.1 22.9

  5 ~ 750 20.1 44.0 56.0 77.1 22.9

Year of diagnosis

  2005 402 10.8 46.3 53.7 0.017 79.6 20.4 <.001

  2006 409 10.9 34.0 66.0 78.0 22.0

  2007 437 11.7 41.4 58.6 78.3 21.7

  2008 407 10.9 39.8 60.2 78.6 21.4

  2009 400 10.7 39.5 60.5 78.8 21.3

  2010 464 12.4 45.5 54.5 82.1 17.9

  2011 403 10.8 40.2 59.8 76.9 23.1

  2012 412 11.0 38.8 61.2 69.7 30.3

  2013 404 10.8 39.1 60.9 62.9 37.1

Types of treatment after diagnosis

  Surgery & Chemotherapy or Radiotherapy 581 15.5 29.8 70.2 <.001 66.8 33.2 <.001

  Only Surgery 790 21.1 17.3 82.7 40.8 59.2

  Chemotherapy or Radiotherapy 2367 63.3 51.0 49.0 90.3 9.7

The size of a general hospital mainly visited 1 month after diagnosis

  General hospital (> 1501 beds) 924 24.7 31.8 68.2 <.001 68.6 31.4 <.001

  General hospital (1001 ~ 1500 beds) 1019 27.3 40.0 60.0 75.8 24.2

  General hospital (701 ~ 1000 beds) 1215 32.5 46.0 54.0 80.8 19.2

  General hospital (≤700 beds) 580 15.5 44.1 55.9 79.3 20.7

The location of a general hospital mainly visited 1 month after diagnosis

  Capital area 2093 56.0 36.5 63.5 <.001 72.2 27.8 <.001

  Metropolitan 959 25.7 43.8 56.2 80.5 19.5

  Rural 686 18.4 48.7 51.3 82.4 17.6

Total 3738 100.0 40.6 59.4 76.2 23.8
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5-year mortality, HR: 0.774, p < .001). Additionally, those 
who visited hospitals with 1001 to 1500 beds had low 
risk for 5-year mortality (HR: 0.818, p = .001). Based on 
the hospital location, the risk of death of patients in the 
capital area was lower than that of those in rural areas 
(1-year mortality, HR: 0.835, p = .038; 5-year mortality, 
HR: 0.844, p = .008).

Figure 3 shows the results of sub-group Cox regression 
analysis according to economic status, residence area, 
or types of treatment. The association between institu-
tional transition of cancer care and mortality was greater 
in lower income groups and patients who lived in rural 
areas. Meanwhile, the risk of death by institutional tran-
sition of cancer care was greater in patients who received 
only surgical treatment. Regarding interactions between 
institutional transition of cancer care and each sub-group 
variable, types of treatment or residence area had statisti-
cally significant interactions with institutional transition 
of cancer care related to 5-year mortality.

Discussion
In this study, the authors examined the association 
between institutional transition of cancer care and mor-
tality among elderly patients with lung cancer. Using 
data from a large-scale Korean National Elderly Sampled 
Cohort, this study found evidence of higher mortality 
among patients with lung cancer who had experienced 
institutional transition of cancer care. Furthermore, the 
authors found that different patient characteristics such 
as economic status, residence area, or types of treatment 
were associated with mortality in the study sample.

The results of this study align with previous research 
findings that transition of care (discontinuity of care or 
fragmented care) was associated with adverse outcomes 
[12–14] measured by increasing mortality [22–26] 
among elderly lung cancer patients. One strength of our 
study was introducing institutional transition of cancer 
care in South Korea. Conventional continuity of care is 
not difficult to measure using health insurance claims or 
administrative dataset; ideas of institutional transition 
of care might be a helpful tool for studying other health 
services. Furthermore, similar to our study, a previous 
study explored whether patients visited multiple centers 
for cancer treatment [28]. However, we focused on the 
importance of a patient’s choice during the early phase of 
cancer regarding a change in treating hospital, not just on 
the number of hospitals visited, thus suggesting further 
research for facilitating patients’ informed choice and 
developing an optimal governmental guideline. Another 
strength of this study is that it used a nationwide repre-
sentative sample data of elderly patients with lung can-
cer with a retrospective design that contributed to the 
robustness of this study.

The results of this study provide essential insights for 
the NHI program and policymakers: that is, discontinu-
ity of lung cancer care is associated with worse patient 
outcomes. Under the unique healthcare system circum-
stances which do not limit patients’ will to transition care, 
it is recommended that South Korea provide incentives 
to health care providers to focus on patient-centered care 
for patients with lung cancer. Patients’ perspective on 
care is steadily gaining more attention as health systems 

Table 1  (continued)
a The mean or standard deviation for age and the results of analysis of variance

Fig. 2  Kaplan-Meier Survival Curves by the institutional transition of cancer care and mortality
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worldwide aim to deliver high-quality, patient-centered 
care [29–31]. Especially in cancer, patient centeredness 
has been recognized as a top priority [32]. Increasing evi-
dence identifies associations between patient experiences 
with care and clinical outcomes, including quality of life 
[33–36]. The key cancer care dimensions—such as high 
professional standard, respect, coordination of care, clear 
and tailored information, rapid diagnosis and treatment, 

and caring caregivers—need to be emphasized [37]. In 
addition, with regard to factors associated with patients’ 
choice of hospital, Korean government introduced pub-
lic reporting of cancer outcomes based on a healthcare 
assessment by the Health Insurance Review and Assess-
ment service (HIRA) to assist patient decision mak-
ing since 2008. The data were limited since only certain 
outcomes, such as surgical outcomes in each hospital, 

Table 2  Association between institutional transition of cancer care and mortality after adjusting for other covariates

Variables 1-year mortality 5-year mortality

HR 95% CI P-value HR 95% CI P-value

Institutional transition of cancer care (1 month Vs. 2–3 months)
  Changed 1.279 1.129 1.449 <.001 1.158 1.054 1.273 0.002

  Unchanged 1.000 – – – 1.000 – – –

Sex
  Male 1.318 1.159 1.497 <.001 1.318 1.203 1.443 <.001

  Female 1.000 – – – 1.000 – – –

Age (Years) 1.041 1.030 1.052 <.001 1.037 1.029 1.045 <.001

Types of insurance coverage
  Medical-aid 0.909 0.722 1.144 0.415 0.903 0.763 1.067 0.230

  NHI, Self-employed 1.030 0.916 1.159 0.621 0.996 0.914 1.085 0.921

  NHI, Employee 1.000 – – – 1.000 – – –

Economic status
  Low 1.038 0.874 1.233 0.668 1.136 1.002 1.288 0.046

  Mid-low 1.026 0.880 1.197 0.739 1.149 1.027 1.285 0.015

  Mid-high 0.940 0.822 1.074 0.361 1.026 0.931 1.130 0.611

  High 1.000 – – – 1.000 – – –

Residence area
  Capital area 1.000 – – – 1.000 – – –

  Metropolitan 1.129 0.944 1.349 0.185 1.046 0.919 1.191 0.494

  Rural 1.047 0.905 1.211 0.537 1.006 0.907 1.115 0.913

Charlson Comorbidity Index
   ~ 2 1.000 – – – 1.000 – – –

  3 ~ 5 1.009 0.898 1.134 0.882 1.056 0.970 1.149 0.209

  5 ~ 1.160 1.016 1.324 0.028 1.131 1.025 1.248 0.014

Year of diagnosis 0.974 0.954 0.995 0.017 0.975 0.960 0.991 0.002

Types of treatment after diagnosis
  Surgery & Chemotherapy or Radiotherapy 0.531 0.452 0.624 <.001 0.495 0.443 0.552 <.001

  Only Surgery 0.272 0.227 0.325 <.001 0.227 0.202 0.256 <.001

  Chemotherapy or Radiotherapy 1.000 – – – 1.000 – – –

The size of a general hospital mainly visited 1 month after diagnosis
  General hospital (> 1501 beds) 0.739 0.622 0.879 <.001 0.774 0.684 0.877 <.001

  General hospital (1001 ~ 1500 beds) 0.850 0.721 1.001 0.052 0.818 0.725 0.924 0.001

  General hospital (701 ~ 1000 beds) 0.995 0.854 1.159 0.949 0.955 0.825 1.070 0.424

  General hospital (≤700 beds) 1.000 – – – 1.000 – – –

The location of the general hospital mainly visited 1 month after diagnosis
  Capital area 0.835 0.704 0.990 0.038 0.844 0.744 0.957 0.008

  Metropolitan 0.904 0.763 1.071 0.242 0.950 0.837 1.078 0.427

  Rural 1.000 – – – 1.000 – – –
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were reported. Thus, policy makers and professionals 
related to cancer care have to consider means through 
which patients can make an informed choice about their 
treatment.

Although this study provides insights and has 
strengths, there are some limitations. First, the authors 
used the Korean National Elderly Sampled Cohort data-
set, which comprises administrative data and not actual 
medical records, and thus is potentially limited in cap-
turing institutional transition of cancer care. Second, the 
dataset did not have detailed clinical information such as 
stage or pharmacologic treatments. However, this study 
included control variables including CCI, surgery, radia-
tion, and chemotherapy, which may be employed as proxy 
for the medical status of patients. Moreover, regarding 
interactions with institutional transition of cancer care, 
types of treatment at 5-year mortality revealed some sig-
nificant interactions. Thus, caution must be exercised in 
evaluating the impact of transition of care on long-term 
patient outcomes. Third, the dataset in this study might 
not have captured accurately whether the transition of 
care was opted for by the patient or recommended by 
the physician. Fourth, South Korea’s unique insurance 
and healthcare delivery system may significantly limit 
the generalizability of the findings of this study to other 
countries as healthcare utilization depends on the type 

of health insurance system and the provider’s ability to 
negotiate the price of healthcare services. Furthermore, 
it is possible that patient characteristics influenced the 
results of this study because it was not a randomized con-
trolled or cohort study between the two groups (Transi-
tion group vs. Non-transition group). Further studies 
should be conducted on how this may affect the transi-
tion of care delivery and its association with mortality. In 
addition, the authors investigated only patients with lung 
cancer. Therefore, the results of this study might differ 
from outcomes of studies involving patients with other 
types of cancer, possibly weakening the reliability of the 
current study’s findings. Moreover, we used the 30 and 
90-day-periods from cancer diagnosis for defining the 
primary visiting hospital based on the healthcare qual-
ity assessment criteria of HIRA (surgical treatment rate 
within 30 days after cancer diagnosis) and the optimal 
time-to-treatment (27 days) in a previous study that used 
the same database [27]. However, this could vary depend-
ing on the diagnosis-treatment process for each patient 
and might not fully consider long-term outcomes, as for 
5-year mortality, because institutional transition of can-
cer care was defined based on short-term outcomes. In 
cancer research, 5-year mortality is commonly used as 
an indicator of patient outcomes, and it has been con-
sidered suitable to compare the appropriate effects of 

Fig. 3  The results of sub-group Cox regression analysis according to economic status, residence area, or types of treatment. † This model was 
adjusted for other covariates, and the reference group was patients without institutional transition of cancer care (1 month Vs. 2–3 months). * An 
asterisk indicates that there is an interaction between the transition and the sub-group variable
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short-term mortality. Nevertheless, the results of this 
study need to be reviewed carefully. Finally, the data 
source of this study did not include clinical information 
details of patients with cancer, which is a limitation of the 
administrative dataset. The authors used survival time in 
the model; however, further study using cancer registry 
data or a cohort dataset, and controlling for proper sever-
ity, is warranted. Despite these limitations, to the best of 
the authors’ knowledge, this is a first attempt to analyze 
and explore institutional transition of cancer care and its 
association with mortality in patients with lung cancer.

Conclusions
This study found evidence that institutional transition of 
cancer care was associated with higher mortality among 
elderly lung cancer patients. Patients should be provided 
with alternatives that optimally guide them through 
the diagnosis-treatment process and prevent unneces-
sary institutional transition; currently, there are few 
mechanisms that regulate this issue in South Korea. Fur-
thermore, health policy makers should be aware of tran-
sitional care groups of patients who have a high risk of 
mortality and need to be monitored.

Abbreviations
CCI: Charlson Comorbidity Index; HR: Hazard ratio; HIRA: Health Insurance 
Review and Assessment service; ICD: International Classification of Diseases; 
NHI: National Health Insurance.

Acknowledgements
Not applicable.

Authors’ contributions
KTH and SJK led the design and conception of the study, performed the data 
analysis, and wrote the manuscript. JWC, DWC, SK, DJK, and YJC contributed to 
the discussion, and reviewed and edited the manuscript. All authors read and 
approved the final manuscript.

Funding
This paper was supported by the National Cancer Center (NCC 2111070–2) 
and Soonchunhyang University Research Fund, BK21 FOUR (Fostering 
Outstanding Universities for Research, No.:5199990914048, Korean Ministry 
of Education). The funding sources did not have interventions such as study 
design and data interpretation.

Availability of data and materials
Data for this study are public data and can be used through the following 
NHIS website after application form and fee payment (https://​nhiss.​nhis.​or.​kr/​
bd/​ab/​bdaba​000eng.​do).

Declarations

Ethics approval and consent to participate
This study utilized secondary data, and all patients’ personal data was 
encrypted and anonymized. This study was waiver from the Institutional 
Review Board of the International Review Board, Korean National Cancer 
Center (IRB Number: NCC2021–0252). Waiver for informed consent was also 
approved in this study by the International Review Board, Korean National 
Cancer Center. All methods were carried out in accordance with relevant 
guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Division of Cancer Control & Policy, National Cancer Control Institute, National 
Cancer Center, Goyang, Republic of Korea. 2 Department of Healthcare Admin‑
istration, College of Business, Texas Woman’s University, Denton, TX, USA. 3 Can‑
cer Big Data Center, National Cancer Control Institute, National Cancer Center, 
Goyang, Republic of Korea. 4 Department of Nursing, College of Nursing, The 
Catholic University of Korea, Seoul, Republic of Korea. 5 Department of Health 
Administration and Management, College of Medical Science, Soonchunhy‑
ang University, 22 Soonchunhyang‑ro, Asan 31538, Republic of Korea. 6 Center 
for Healthcare Management Science, Soonchunhyang University, Asan, 
Republic of Korea. 7 Department of Software Convergence, Soonchunhyang 
University, Asan, Republic of Korea. 

Received: 11 November 2021   Accepted: 21 April 2022

References
	1.	 Global Burden of Disease Cancer Collaboration, Fitzmaurice C, Allen C, 

Barber RM, Barregard L, Bhutta ZA, et al. Global, Regional, and National 
Cancer Incidence, Mortality, Years of Life Lost, Years Lived with Disability, 
and Disability-Adjusted Life-years for 32 Cancer Groups, 1990 to 2015: A 
Systematic Analysis for the Global Burden of Disease Study. JAMA Oncol. 
2017;3(4):524–48. https://​doi.​org/​10.​1001/​jamao​ncol.​2016.​5688.

	2.	 Statistics Korea. Cause of death statistics in Korea. Daejeon: Statistics 
Korea; 2018.

	3.	 Hong S, Won YJ, Lee JJ, Jung KW, Kong HJ, Im JS, et al. Cancer statistics in 
Korea: incidence, mortality, survival, and prevalence in 2018. Cancer Res 
Treat. 2021;53(2):301–15. https://​doi.​org/​10.​4143/​crt.​2021.​291.

	4.	 Jung KW, Won YJ, Hong S, Kong HJ, Lee ES. Prediction of cancer incidence 
and mortality in Korea, 2020. Cancer Res Treat. 2020;52(2):351–8. https://​
doi.​org/​10.​4143/​crt.​2020.​203.

	5.	 Park JH, Lee KS, Choi KS. Burden of cancer in Korea during 2000–2020. 
Cancer Epidemiol. 2013;37(4):353–9. https://​doi.​org/​10.​1016/j.​canep.​
2013.​03.​015.

	6.	 Han KT, Kim W, Song A, Ju YJ, Choi DW, Kim S. Is time-to-treatment associ‑
ated with higher mortality in Korean elderly lung cancer patients? Health 
Policy. 2021;125(8):1047–53.

	7.	 Kim YC, Won YJ. The development of the Korean Lung Cancer Registry 
(KALC-R). Tuberc Respir Dis. 2019;82(2):91–3. https://​doi.​org/​10.​4046/​trd.​
2018.​0032.

	8.	 Dela Cruz CS, Tanoue LT, Matthay RA. Lung cancer: epidemiology, etiol‑
ogy, and prevention. Clin Chest Med. 2011;32(4):605–44. https://​doi.​org/​
10.​1016/j.​ccm.​2011.​09.​001.

	9.	 Kim D, Kim SY, Suh B, Park JH. Trend analysis for the choice and cost of 
lung cancer treatment in South Korea, 2003–2013. Cancer Res Treat. 
2018;50(3):757–67. https://​doi.​org/​10.​4143/​crt.​2017.​050.

	10.	 Bindman AB, Cox DF. Changes in Health Care Costs and Mortality Associ‑
ated with Transitional Care Management Services After a Discharge 
Among Medicare Beneficiaries. JAMA Intern Med. 2018;178(9):1165–71. 
https://​doi.​org/​10.​1001/​jamai​ntern​med.​2018.​2572.

	11.	 Naylor MD, Aiken LH, Kurtzman ET, Olds DM, Hirschman KB. The care 
span: the importance of transitional care in achieving health reform. 
Health Aff. 2011;30(4):746–54.

	12.	 Naylor MD, Hirschman KB, O’Connor M, Barg R, Pauly MV. Engaging older 
adults in their transitional care: what more needs to be done? J Comp Eff 
Res. 2013;2(5):457–68. https://​doi.​org/​10.​2217/​cer.​13.​58.

	13.	 Jencks SF, Williams MV, Coleman EA. Rehospitalizations among patients in 
the Medicare fee-for-service program. N Engl J Med. 2009;360(14):1418–
28. https://​doi.​org/​10.​1056/​NEJMs​a0803​563.

	14.	 Medicare Payment Advisory Commission. Promoting Greater Efficiency 
in Medicare: Report to Congress. Washington DC: MedPAC (Medicare 
Payment Advisory Commission); 2007.

https://nhiss.nhis.or.kr/bd/ab/bdaba000eng.do
https://nhiss.nhis.or.kr/bd/ab/bdaba000eng.do
https://doi.org/10.1001/jamaoncol.2016.5688
https://doi.org/10.4143/crt.2021.291
https://doi.org/10.4143/crt.2020.203
https://doi.org/10.4143/crt.2020.203
https://doi.org/10.1016/j.canep.2013.03.015
https://doi.org/10.1016/j.canep.2013.03.015
https://doi.org/10.4046/trd.2018.0032
https://doi.org/10.4046/trd.2018.0032
https://doi.org/10.1016/j.ccm.2011.09.001
https://doi.org/10.1016/j.ccm.2011.09.001
https://doi.org/10.4143/crt.2017.050
https://doi.org/10.1001/jamainternmed.2018.2572
https://doi.org/10.2217/cer.13.58
https://doi.org/10.1056/NEJMsa0803563


Page 10 of 10Han et al. BMC Cancer          (2022) 22:452 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	15.	 Park E, Kim D, Choi S. The impact of differential cost sharing of prescrip‑
tion drugs on the use of primary care clinics among patients with hyper‑
tension or diabetes. Public Health. 2019;173:105–11. https://​doi.​org/​10.​
1016/j.​puhe.​2019.​05.​005.

	16.	 World Health Organization. Regional office for the western pacific. Manila: 
Republic of Korea health system review, WHO Regional Office for the 
Western Pacific; 2015. http://​www.​who.​int/​iris/​handle/​10665/​208215

	17.	 Haggerty JL, Reid RJ, Freeman GK, Starfield BH, Adair CE, McKendry R. 
Continuity of care: a multidisciplinary review. BMJ. 2003;327(7425):1219–
21. https://​doi.​org/​10.​1136/​bmj.​327.​7425.​1219.

	18.	 Saultz JW. Defining and measuring interpersonal continuity of care. Ann 
Fam Med. 2003;1(3):134–43. https://​doi.​org/​10.​1370/​afm.​23.

	19.	 Jee SH, Cabana MD. Indices for continuity of care: a systematic review of 
the literature. MCRR. 2006;63(2):158–88. https://​doi.​org/​10.​1177/​10775​
58705​285294.

	20.	 Chen CC, Chen SH. Better continuity of care reduces costs for diabetic 
patients. Am J Manag Care. 2011;17(6):420–7.

	21.	 Amjad H, Carmichael D, Austin AM, Chang CH, Bynum JP. Continuity of 
Care and Health Care Utilization in Older Adults with Dementia in Fee-
for-Service Medicare. JAMA Intern Med. 2016;176(9):1371–8. https://​doi.​
org/​10.​1001/​jamai​ntern​med.​2016.​3553.

	22.	 Cheng N, Farley J, Qian J, Zeng P, Chou C, Hansen R. The association of 
continuity of care and risk of mortality in breast cancer patients with 
cardiometabolic comorbidities. J Psychosoc Oncol. 2021:1–15. https://​
doi.​org/​10.​1080/​07347​332.​2020.​18676​92 Online ahead of print.

	23.	 Kuo TJ, Wu PC, Tang PL, Yin CH, Chu CH, Hung YM. Effects of continuity of 
care on the postradiotherapy survival of working-age patients with oral 
cavity cancer: A nationwide population-based cohort study in Taiwan. 
PLoS One. 2019;14(12):e0225635. https://​doi.​org/​10.​1371/​journ​al.​pone.​
02256​35.

	24.	 Chen AY, Chen B, Kuo CC. Better continuity of care improves the quality of 
end-of-life care among elderly patients with end-stage renal disease. Sci 
Rep. 2020;10(1):19716. https://​doi.​org/​10.​1038/​s41598-​020-​76707-w.

	25.	 Blozik E, Bähler C, Näpflin M, Scherer M. Continuity of Care in Swiss Cancer 
Patients Using Claims Data. Patient Prefer Adher. 2020;14:2253–62.

	26.	 Chhatre S, Malkowicz SB, Jayadevappa R. Continuity of care in acute sur‑
vivorship phase, and short and long-term outcomes in prostate cancer 
patients. Prostate. 2021. https://​doi.​org/​10.​1002/​pros.​24228 Epub ahead 
of print.

	27.	 Han KT, Kim W, Song A, Ju YJ, Choi DW, Kim S. Is time-to-treatment associ‑
ated with higher mortality in Korean elderly lung cancer patients? Health 
Policy. 2021;125(8):1047–53. https://​doi.​org/​10.​1016/j.​healt​hpol.​2021.​06.​
004.

	28.	 Hester CA, Karbhari N, Rich NE, Augustine M, Mansour JC, Polanco PM, 
et al. Effect of fragmentation of cancer care on treatment use and survival 
in hepatocellular carcinoma. Cancer. 2019;125(19):3428–36. https://​doi.​
org/​10.​1002/​cncr.​32336.

	29.	 Australian Commission on Safety and Quality in Health Care. Patient-
centred Care: Improving Quality and Safety Through Partnerships with 
Patients and Consumers. Sydney: ACSQHC; 2011.

	30.	 Institute of Medicine. Crossing the Quality Chasm—A New Health System 
for the 21st Century. Washington, DC: National Academy Press; 2001.

	31.	 The Scottish Government. The Healthcare Quality Strategy for NHS Scot‑
land. Edinburgh: The Scottish Government; 2010.

	32.	 Institute of Medicine. Delivering High-Quality Cancer Care: Charting a 
New Course for a System in Crisis. Washington, DC: The National Acad‑
emies; 2013.

	33.	 Doyle C, Lennox L, Bell D. A systematic review of evidence on the links 
between patient experience and clinical safety and effectiveness. BMJ 
Open. 2013;3:e001570. https://​doi.​org/​10.​1136/​bmjop​en-​2012-​001570.

	34.	 Anhang Price R, Elliott MN, Zaslavsky AM, Hays RD, Lehrman WG, 
Rybowski L, et al. Examining the role of patient experience surveys in 
measuring health care quality. Med Care Res Rev. 2014;71:522–54. https://​
doi.​org/​10.​1177/​10775​58714​541480.

	35.	 Gupta D, Rodeghier M, Lis CG. Patient satisfaction with service quality 
in an oncology setting: implications for prognosis in non-small cell lung 
cancer. Int J Qual Health Care. 2013;25:696–703. https://​doi.​org/​10.​1093/​
intqhc/​mzt070.

	36.	 Noest S, Ludt S, Klingenberg A, Glassen K, Heiss F, Ose D, et al. Involving 
patients in detecting quality gaps in a fragmented healthcare system: 
development of a questionnaire for Patients; Experiences Across Health 

Care Sectors (PEACS). Int J Qual Health Care. 2014;26:240–9. https://​doi.​
org/​10.​1093/​intqhc/​mzu044.

	37.	 Petersen GS, Knudsen JL, Vinter MM. Cancer patients’ preferences of care 
within hospitals: a systematic literature review. Int J Qual Health Care. 
2015;27(5):384–95. https://​doi.​org/​10.​1093/​intqhc/​mzv059.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1016/j.puhe.2019.05.005
https://doi.org/10.1016/j.puhe.2019.05.005
http://www.who.int/iris/handle/10665/208215
https://doi.org/10.1136/bmj.327.7425.1219
https://doi.org/10.1370/afm.23
https://doi.org/10.1177/1077558705285294
https://doi.org/10.1177/1077558705285294
https://doi.org/10.1001/jamainternmed.2016.3553
https://doi.org/10.1001/jamainternmed.2016.3553
https://doi.org/10.1080/07347332.2020.1867692
https://doi.org/10.1080/07347332.2020.1867692
https://doi.org/10.1371/journal.pone.0225635
https://doi.org/10.1371/journal.pone.0225635
https://doi.org/10.1038/s41598-020-76707-w
https://doi.org/10.1002/pros.24228
https://doi.org/10.1016/j.healthpol.2021.06.004
https://doi.org/10.1016/j.healthpol.2021.06.004
https://doi.org/10.1002/cncr.32336
https://doi.org/10.1002/cncr.32336
https://doi.org/10.1136/bmjopen-2012-001570
https://doi.org/10.1177/1077558714541480
https://doi.org/10.1177/1077558714541480
https://doi.org/10.1093/intqhc/mzt070
https://doi.org/10.1093/intqhc/mzt070
https://doi.org/10.1093/intqhc/mzu044
https://doi.org/10.1093/intqhc/mzu044
https://doi.org/10.1093/intqhc/mzv059

	Association of institutional transition of cancer care with mortality in elderly patients with lung cancer: a retrospective cohort study using national claim data
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study population
	Variables
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	References


