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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 1year after diagnosis (3738 patients
with lung cancer aged over 60years). 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 30days 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 30days after diagnosis exhibited statistically significant associations with high mortality for 1year and 5years
(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
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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 60years 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
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[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 1year and 5years 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
60years) 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 5years 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 1year 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 90days 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 1year after diagnosis. Consequently,
the data used in this study consisted of 3738 lung cancer
patients aged over 60years (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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Korean National Elderly Sampled Cohort (n=550,000)

Lung cancer patients over 60 years age during 2002~2015

days after diagnosis.

(n=20,408)
Exclusion Patients who were diagnosed Diagnosis Diagnosed as other cancer within the last
criteria of lung cancer before 2005 5 years before diagnosis of lung cancer

Patients during 2005~2015 (n=11,843)
Exclusion Patients who had received cancer treatments such as surgery, chemotherapy, or
criteria radiotherapy within one year of the first diagnosis
Patients during 2005~201S5 (n=5,292)
Patients who did not use Pl e i
Exclusion the tertiary or general v:i tileilrll 390w d;) slz ¢ Patients who were
criteria hospital the most for 30 diagnosiz diagnosed after 2013

Lung cancer patients during 2005~2013 (n=3,738) in this study

Fig. 1 Selection of study population to investigate the relationship between institutional transition and mortality in cancer patients

diagnosis of lung cancer as the index date, and each
patient was traced for a minimum of 1year (365days)
or maximum of 5years (1825days). Patients who died
within 1year or 5years 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 90days of
being diagnosed. First, the authors summarized the
medical costs of each general hospital visited by the
patient within 30days 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
31-90days after the index date. Considering the gov-
ernment guideline for optimal time-to-treatment as
30days after diagnosis of cancer and the result of a pre-
vious study, if patients changed their primary treatment
hospital within 31-90days, after 30days 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 1year, 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
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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 02, 3—4, or > 5. The types of treatment within
1year 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 1year or 5years. 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 1year or 5years 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 30days 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
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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 30days, 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 90days,
compared to those who did so within 30days 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
30days of the first diagnosis was significantly associated
with high mortality for 1year and 5years (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 1year and 5years, 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 30days 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 19.7 442 558 0.027 755 24.5 0.610
Unchanged 3000 80.3 39.7 60.3 764 236
Sex
Male 2814 753 430 57.0 <.001 79.2 20.8 <.001
Female 924 24.7 33.1 66.9 66.9 33.1
Age (Years)? 729 50 53 4.8 <.001 52 44 <.001
Types of insurance coverage
Medical-aid 341 9.1 40.8 592 0.792 76.8 232 0.507
NHI, Self-employed 1136 304 414 586 77.3 22.7
NHI, Employee 2261 60.5 40.2 59.8 755 24.5
Economic status
Low 784 210 418 582 0415 779 221 <.001
Mid-low 645 173 42.8 572 80.8 19.2
Mid-high 943 252 396 604 76.7 233
High 1366 36.5 395 60.5 72.7 27.3
Residence area
Capital area 1436 384 376 624 0.012 74.0 26.0 0.025
Metropolitan 774 20.7 433 56.7 78.8 212
Rural 1528 409 420 58.0 77.0 23.0
Charlson Comorbidity Index
~2 1799 481 389 61.1 0.055 752 24.8 0.398
3~4 1189 318 410 59.0 771 229
5~ 750 20.1 440 56.0 771 229
Year of diagnosis
2005 402 10.8 46.3 53.7 0.017 79.6 204 <.001
2006 409 109 34.0 66.0 78.0 220
2007 437 1.7 414 586 783 217
2008 407 109 39.8 60.2 786 214
2009 400 10.7 39.5 60.5 788 213
2010 464 124 455 54.5 82.1 179
2011 403 10.8 40.2 59.8 769 23.1
2012 412 11.0 388 612 69.7 30.3
2013 404 10.8 39.1 60.9 62.9 371
Types of treatment after diagnosis
Surgery & Chemotherapy or Radiotherapy 581 15.5 29.8 70.2 <.001 66.8 332 <.001
Only Surgery 790 211 173 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) 924 247 318 68.2 <.001 68.6 314 <.001
General hospital (1001 ~ 1500 beds) 1019 273 40.0 60.0 758 242
General hospital (701~ 1000 beds) 1215 325 46.0 54.0 80.8 19.2
General hospital (<700 beds) 580 15.5 441 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 959 257 438 56.2 80.5 19.5
Rural 686 184 48.7 51.3 824 17.6

Total 3738 100.0 40.6 59.4 76.2 23.8
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Table 1 (continued)
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2The mean or standard deviation for age and the results of analysis of variance

1-Survival

Time from Cancer Diagnosis to Death (months)
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1.00 1.00
0.80 0.80
0.60 _ 0.60
z
=
5 R
0.40 v m"‘ ~ 040
0.20 0.20
;‘-’w Institutional transition of Me: days) SE P-value for Institutional transition of M a SE P-value for
Lt cancer care Mean (days) Log-rank test cancer care Mean (days) Log-rank test
M“ - Changed 2924 97.6 0.0072 +++ Changed 702.5 598.9 0.3470
0.00 & e+ Unchanged 305.2 88.4 0.00 +H+ Unchanged 738.1 599.7
3 4 6 8 10 12 3 12 24 36 48 60

Fig. 2 Kaplan-Meier Survival Curves by the institutional transition of cancer care and mortality

Time from Cancer Diagnosis to Death (months)

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
Cobhort, 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
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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% Cl P-value HR 95% ClI 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 1318 1.203 1443 <.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 0415 0.903 0.763 1.067 0.230

NHI, Self-employed 1.030 0916 1.159 0.621 0.996 0914 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 1129 0.944 1.349 0.185 1.046 0919 1.191 0494

Rural 1.047 0.905 1211 0.537 1.006 0.907 1.115 0913
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 0975 0.960 0.991 0.002
Types of treatment after diagnosis

Surgery & Chemotherapy or Radiotherapy 0.531 0452 0.624 <.001 0495 0443 0.552 <.001

Only Surgery 0.272 0227 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 0424

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 0427

Rural 1.000 - - - 1.000 - - -

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,
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Fig. 3 The results of sub-group Cox regression analysis according to economic status, residence area, or types of treatment. t 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

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 30days 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
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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.
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