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Background/Aims: We investigated metabolic comorbidity status and patterns
of medical institution utilization among breast cancer survivors using medical
claims data from the Health Insurance Review and Assessment Service (HIRA).
Methods: Using claims data obtained from the HIRA, we selected breast cancer
survivors between 2010 and 2015. Descriptive statistics were calculated to deter-
mine the frequency of metabolic comorbidities, as well as to analyze patterns of
medical institution utilization in accordance with disease status.

Results: A total of 89,953 breast cancer survivors were identified. Among these,
12,364 (13.7%) had hypercholesterolemia, 20,754 (23.1%) had hypertension (HTN),
and 11,102 (12.3%) had diabetes mellitus (DM). In particular, more than half of
breast cancer survivors older than 6o years had HTN, and other diseases sharp-
ly increased beginning at age 50 years. For HTN, a total of 531,292 claims were
submitted; more than 80% (n = 473,737) were from primary medical institutions,
whereas only 2.4% (n = 12,551) were from tertiary medical institutions. The num-
ber of claims submitted for DM was 231,526; those from primary medical insti-
tutions accounted for 68.5% (n = 158,566), whereas claims from tertiary medical
institutions accounted for 12.0% (n = 27,693). In subgroup analyses, the utilization
of secondary and tertiary medical institutions was higher among patients with
severe diseases and those diagnosed following their breast cancer diagnosis.
Conclusions: More than 10% of breast cancer survivors were diagnosed with a
metabolic comorbidity. Through analysis of medical institution utilization pat-
terns, we ascertained that a communication system linking secondary and tertia-
ry medical institutions with primary medical institutions is needed.

Keywords: Comorbidity; Breast neoplasms; Cancer survivors; Referral and con-
sultation

INTRODUCTION

Breast cancer is the most commonly diagnosed cancer
and the leading cause of cancer-associated death among
women [1]. Due to early detection and improvements in
treatment strategies, patients with breast cancer currently
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have improved prognoses and experience longer survival
times than a decade ago [2]. In South Korea, the 5-year
survival rate for breast cancer was > 90% between 2009
and 2013 [3]. Moreover, in 2012, there were an estimated 1
million cancer survivors living in South Korea [4].

With respect to age, most cancer survivors are over
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60 years of age [5]. Therefore, cancer survivors are more
likely to be diagnosed with cancer comorbidities [6]. As
breast cancer is associated with obesity, breast cancer
survivors experience metabolic comorbidities such as
diabetes mellitus (DM), hypertension (HTN), and hy-
percholesterolemia (HC) [7-9]. Chemotherapy and hor-
monal therapy administered during cancer treatment
can affect endocrine function and cause metabolic dis-
ease [10,11]. Diseases associated with breast cancer af-
fect prognosis, and comorbidity-related mortality has
become a focus of attention [12]. Moreover, metabolic
diseases may reduce the quality of life of breast cancer
survivors [13].

Chronic diseases in cancer survivors are not managed
effectively [14]. In practice, HI'N treatment compliance
among cancer survivors was lower than that among
healthy individuals [15]. Moreover, cancer survivors with
DM were less likely to receive treatment than individ-
uals without cancer, and were unable to achieve target
glucose levels [16]. There are also differences in the com-
plexity of treatment between diseases. Thus, appropriate
management of metabolic comorbidities is important
for cancer survivors. However, the status of metabolic
comorbidities in breast cancer survivors has not been
extensively investigated in South Korea.

In this study, we investigated the frequencies of met-
abolic comorbidities such as HTN, DM, and HC. In
addition, we estimated patterns of medical institution
utilization among breast cancer survivors with metabol-
ic comorbidities using claims data from the Health In-
surance Review and Assessment Service (HIRA).

METHODS

The Republic of Korea participates in a public medical
insurance system known as the National Health Insur-
ance (NHI) program. The HIRA reviews medical fees
and services by collecting NHI claims data, including
diagnosis, treatment, procedure, and medication in-
formation, for each patient. HIRA data are obtained
from payment claims generated during patient visits to
medical institutions. The HIRA database supplies in-
formation about patient sex, age, diagnosis, procedure,
and prescriptions. Using HIRA claims data, we selected
breast cancer survivors who were diagnosed with breast
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cancer and underwent surgery between January 2010
and July 2015. Numbers were used as surrogates for per-
sonal identifiers. The Institutional Review Board (IRB)
of Ajou University Hospital approved this study (IRB
No.: AJIRB-MED-EXP-15-538). The informed consent
was waived by board.

The source population consisted of all patients who
were diagnosed with a category Cso cancer according
to the Korean Classification of Disease, sixth edition
(KCD-6), a version of the International Classification
of Disease 10 (ICD-10) modified for the Korean health
care system. Breast cancer subgroups included nipple
and areolar tumors (C500); tumors of the central portion
of the breast (Cso1); tumors of the upper-inner (Cs02),
lower-inner (C503), upper-outer (C504), and lower-out-
er (Cs05) quadrants of the breast; tumors of the axillary
tail of the breast (506); lesions overlapping the breast
(Cs508); and breasts, unspecified (C509). We also used the
following procedure codes: N7131 (simple mastectomy),
N7133 (partial mastectomy), and N7135 (radical mastecto-
my). There was no lag time between the actual visit and
claims data.

In order to identify breast cancer survivors with met-
abolic comorbidities, we used medical claims data from
all patients, including those in the hospital, outpatient
facilities, and emergency room, where in the principal
diagnosis corresponded to one of three ICD-10 chronic
disease categories: DM encompasses Eio (insulin-de-
pendent DM), Ei1 (non-insulin-dependent DM), Ei2
(malnutrition-related DM), E13 (other specified DM),
and Ei4 (unspecified DM), whereas HTN and HC are
represented by Iio (hypertensive disease) and E78 (dis-
orders of lipoprotein metabolism and other lipidemia),
respectively. The following additional diseases were also
analyzed to compare characteristics according to disease
severity: ischemic heart disease (IHD), which is repre-
sented by I20 (angina pectoris), I21 (acute myocardial
infarction), I22 (subsequent myocardial infarction), 123
(certain current complications following acute myocar-
dial infarction), I24 (other acute IHDs), and I25 (chronic
IHD), as well as cerebrovascular diseases (CVDs; 16).

Descriptive statistics were calculated, as appropriate,
to estimate the frequency of each metabolic comorbidity.
To analyze medical institution utilization patterns, we
classified hospitals into one of three categories (primary
medical institution, secondary medical institution, and
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Figure 1. (A) Total number of breast cancer survivors diagnosed with each comorbidity. There were 12,364 patients with hy-
percholesterolemia (13.7%), 20,754 with hypertension (23.1%), and 11,102 with diabetes mellitus (12.3%). (B) Comorbid disease
distribution among breast cancer survivors; 32,983 breast cancer survivors (36.7%) had at least one comorbidity, whereas 1,388

patients (1.5%) had all three comorbidities.

Table 1. Breast cancer survivors with metabolic comorbidity characteristics

. Hypertension Diabetes mellitus Hypercholesterolemia Breast cancer survivors
Variable
(n =20,754) (n=11,102) (n=12,364) (n=89,953)

Age, yr

20-29 6(03) 12 (0.6) 13 (0.6) 2,121

3039 350 (2.3) 300 (2.0) 357 (2.4) 14,971

40—-49 3,935 (11.3) 2,017 (5.8) 2,578 (7.4) 34,758

50-59 7,283 (317) 3,609 (15.7 5,272 (23.0) 22,960

60-69 5,971 (54.8) 3,285 (30.1) 3,047 (27.9) 10,905

70-79 2,848 (75.0) 1,682 (44.2) 1,009 (26.6) 3,799

>80 361(82.2 197 (44.9) 88 (20.0) 439

Values are presented as number (%).

tertiary medical institution) using institution-type iden-
tifiers corresponding to medical institution size. Pri-
mary medical institutions included clinics and public
health centers, secondary medical institutions included
hospitals and general hospitals, and tertiary medical
institutions referred to advanced general hospitals. We
evaluated patterns of medical institution utilization ac-
cording to disease type, disease severity, and the time of
diagnosis. All statistical analyses were performed with R
3.0.2 (R Foundation for Statistical Computing, Vienna,
Austria).

RESULTS

In total, 89,953 breast cancer survivors who were di-
agnosed with breast cancer and underwent surgery

https://doi.org/10.3904/kjim.2018.172

between 2010 and 2015 were identified. The rates and
types of comorbidities among breast cancer survivors
are shown in Fig. 1. There were 12,364 patients with HC
(13.7%), 20,754 with HTN (23.1%), and 11,102 with DM
(123%). HTN was the most frequently occurring comor-
bidity. In addition, 32,983 breast cancer survivors (36.7%)
had at least one comorbidity; 9,849 patients (10.9%) had
at least two comorbidities, with the combination of
HTN and DM being the most common; and 1,388 pa-
tients (1.5%) had all three comorbidities. Furthermore,
IHD and CVD were identified at rates of 4.4% and 12.3%,
respectively.

Age group- and disease-specific frequency patterns
are reported in Table 1. The frequency of each metabolic
comorbidity peaked among breast cancer survivors aged
50 to 59 years. However, the prevalence rate of metabolic
comorbidities differed in accordance with age and dis-
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Table 2. Breast cancer survivors with IHD and CVD characteristics

Variable IHD (n =3,949) CVD (n =11,102) Breast cancer survivors (n = 89,953)
Age, yr

20-29 2(0.9) 5(0.2) 2,121

30-39 102 (0.7) 1(0.5) 14,971

40-49 583 (1.7) 558 (1.6) 34,758

50-59 1,252 (5.5) 1,101 (5.2) 22,060

60-69 1,223 (11.2) 1,247 (11.4) 10,905

70-79 86 (2.2) 898 (23.6) 3,799

>80 3(09) 151 (34-4) 439

Values are presented as number (%).
IHD, ischemic heart disease; CVD, cerebrovascular disease.
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Figure 2. Patterns of medical institution utilization in accordance with disease type. (A) hypertension, (B) diabetes mellitus, (C)
hypercholesterolemia, (D) ischemic heart disease, (E) cerebrovascular disease. The rates of secondary and tertiary med- ical in-
stitution utilization were high among patients with severe diseases such as ischemic heart disease and cardiovascular disease.

ease group; metabolic disease prevalence increased with
age. In particular, HT'N was found in more than half of
breast cancer survivors aged 60 years or older. In addi-
tion, the prevalence of DM increased rapidly beginning
at age 6o years, whereas that of HC rose beginning at age
50 years. The proportion of CVD was relatively low, but
a rate of 20% was observed for those older than 7o years
(Table 2).

Differences in medical institution utilization were
observed among patients with HTN (Fig. 2). In total,
there were 531,292 claims submitted for HTN. Over 80%
(473,737) of claims for HTN treatment were submitted by
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primary medical institutions, whereas those from tertia-
ry medical institutions accounted for only 2.4% (12,551).
In addition, claims from primary medical institutions
accounted for 158,565 (68.5%) of DM claims, where-
as those from secondary and tertiary medical institu-
tions accounted for 72,960 (31.5%). The utilization rate
of secondary and tertiary medical institutions was also
relatively high (27.7%) among breast cancer survivors
with HC. The utilization rate of secondary and tertiary
medical institutions was also high among patients with
CVD (78%) and IHD (73%). With respect to the time of
diagnosis of metabolic diseases, a greater proportion of
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Figure 3. Patterns of medical institution utilization based on time of diagnosis. When diagnosed with a comorbidity after a
breast cancer diagnosis, rates of secondary and tertiary medical institution use were high. (A) Pre-exisiting diabetes mellitus
(DM), (B) pre-existing hypertension (HTN), (C) pre-existing hypercholesterolemia (HC), (D) new-onset DM, (E) new-onset

HTN, and (F) new-onset HC.

patients utilized secondary and tertiary medical institu-
tions after their breast cancer diagnosis (Fig. 3).

DISCUSSION

Breast cancer survivors are more likely to experience
metabolic comorbidities such as DM, HTN, and HC
[7-9]. In our study, we determined that 36.7% (32,983) of
breast cancer survivors in South Korea were diagnosed
with at least one comorbidity, and the age range with
the peak incidence was 50 to 59 years (Fig. 1). In particu-
lar, the metabolic disease was shown to be 10% to 20%
among all breast cancer survivors, but was 30% higher
among those aged 50 to 60 years (Table 1). It is therefore
necessary to intensively evaluate metabolic disorders
among women in this age range who are undergoing
breast cancer treatment.

A previous study on the management of HTN and
DM in the entire population found that patients with
these conditions was 14% and 5%, respectively, be-
tween July 2014 and June 2015 [17,18]. In our study, the
patients among breast cancer survivors with HTN and
DM was significantly high (23% and 12%, respectively).
Moreover, the prevalence rate of'17% was found among
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United States breast cancer survivors with DM [19]. In
addition, 9.2% of leukemia survivors present with meta-
bolic diseases [20]. Breast cancer diagnoses occur at rel-
atively younger ages among Asian women than among
their Western counterparts, and breast cancer survivors
have good prognoses [21]. Therefore, it is important to
properly manage metabolic comorbidities and main-
tain long-term treatment compliance. We focused on
patterns of medical institution utilization with respect
to patients’ metabolic comorbidities.

Breast cancer survivors utilized primary care in dif-
ferent ways depending on the comorbidity with which
they were diagnosed. Over 60% of breast cancer survi-
vors visited primary medical institutions for manage-
ment of their metabolic comorbidity. Survivors with
HTN had the highest frequency of treatment in prima-
ry medical institutions (Fig. 2). On the other hand, pa-
tients with DM were more likely to receive treatment in
secondary or tertiary medical institutions. Differences
in facility use could be due to the relative complexities
of medication regimens. In a previous study in which
medication regimen complexity (MRC) was estimated
with scores based on dosage form, frequency, and the
need for additional directions, the MRC score for DM
was higher than that for HTN [22]. In addition to requir-
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ing glycemic control, patients with DM need to manage
complications such as DM-related foot problems [23]. In
addition, 59.4% of patients with DM, but only 41.8% of’
patients with HTN, presented with another comorbid-
ity (Fig. 1). Thus, breast cancer survivors with DM may
be more likely to visit higher-level institutions such as
secondary or tertiary medical centers.

There were no differences in patterns of medical insti-
tution use according to the occurrence of complications
in the diabetic group (Supplementary Fig. 1). This result
is due to the high proportion of patients with diabetes
who used secondary or tertiary medical institutions. On
the other hand, we observed differences in medical in-
stitution use according to disease severity (Fig. 3). In case
of cardiovascular and CVDs, the proportion of patients
who used secondary or tertiary medical institutions was
greater than 70%. This result is thought to be an exam-
ple of disease severity affecting differences in utilization
of medical institutions. In addition, the difference in
utilization patterns according to the time of metabolic
disease diagnosis indicates that secondary and tertiary
medical institutions are highly used when patients are
diagnosed with chronic diseases after their breast can-
cer diagnosis. This result may be attributed to the fact
that metabolic diseases are revealed on various tests
performed during the breast cancer diagnostic process,
and that treatment is continuously administered there-
after. Therefore, it is important to develop different ap-
proaches for managing metabolic diseases in breast can-
cer survivors that depend on both disease severity and
the time of diagnosis.

We determined that greater than two-thirds of breast
cancer survivors with a comorbidity used a primary
medical institution for treatment (Fig. 2). However, the
referral system in which primary care doctors connect
patients to a large hospital, or vice versa, is insufficient in
South Korea. Moreover, medical institution-based can-
cer survivorship clinics can only be operated by tertiary
medical centers located in metropolitan areas [6]. How-
ever, continuous follow-up in the hospital where prima-
1y treatments such as surgery, chemotherapy, and radio-
therapy were performed is necessary. Therefore, cancer
survivors need an efficient healthcare referral system
to link the surgical hospital to local private clinics and
public health centers for further disease management.

In European countries, hospitals and local clinics have
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clearly delineated functions and complementary rela-
tionships. Primary care physicians act as gatekeepers to
access to hospital specialists. However, in South Korea,
the relationship between hospitals and private clinics is
competitive, which is the result of unclear roles among
healthcare institutions. As a result, significant medical
expenses are wasted on unnecessary healthcare services
[24]. Therefore, an effort must be made to distinguish
between the roles of specialists in hospitals and primary
physicians in private clinics.

Furthermore, a shared-care model to facilitate com-
munication between specialists and primary physicians
is needed [25). It is recommended that medical institu-
tions share the medical histories of patients undergo-
ing treatment with local primary care providers. How-
ever, primary care providers in South Korea lack the
knowledge and experience to manage cancer survivors.
Moreover, cancer survivors who were treated by prima-
ry physicians in local clinics were less likely to undergo
secondary cancer screening and surveillance [26]. There-
fore, educational programs and guidelines based on the
healthcare environment in South Korea, rather than
that in Western countries, are necessary for providing
relevant information to primary physicians responsible
for management of cancer survivors.

A systematic, government-run cancer survivor care
plan is also necessary. In developed countries, the gov-
ernment has tried to improve patient flow from hos-
pitals to local medical institutions after treatment. For
example, in Australia, regional cancer centers were
established to address the gap in medical accessibility
between rural and metropolitan areas [27]. Similarly, in
South Korea, 12 regional cancer centers were established
between 2004 and 2012 to provide clinical care for can-
cer survivors. Therefore, a community, regional cancer
center-based survivorship care plan needs to be devel-
oped to overcome cancer care inequality among cancer
survivors.

This study should be interpreted in light of its lim-
itations. First, we identified comorbidity cases based on
HIRA claims data, which only includes claims codes and
demographic information. Clinical data such as hor-
mone receptor status, cancer staging, and imaging and
laboratory test results were not available. Future studies
combining HIRA claims data with clinical datasets such
as NHI service data are necessary. Second, we could only
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use diagnostic codes to evaluate the presence of a meta-
bolic disease according to time sequence. Therefore, fu-
ture studies should examine whether treatment-related
factors, such as receipt of radiotherapy and chemother-
apy, are also associated with metabolic disease occur-
rence. Third, data pertaining to recurrence or metasta-
sis among breast cancer survivors were not available in
the claims data. Finally, it was impossible to compare
hospital utilization patterns between breast cancer sur-
vivors with metabolic comorbidities and non-breast
cancer patients with metabolic diseases.

In conclusion, with an aging population and an in-
creasing number of patients diagnosed with cancer,
managing metabolic comorbidities is important for im-
proving survivors’ quality of life. Through an analysis of
medical institution utilization patterns, we found that
a referral system linking hospitals and private clinics is
necessary. Additionally, we should consider a region-
al cancer center-based, shared-care model to promote
communication between specialists in hospitals and
primary physicians in local areas.

KEY MESSAGE

1. It is important to properly manage the met-
abolic comorbidity and maintain treatment
compliance over a long period.

2. Through analysis of medical institution utili-
zation patterns, we found that a referral system
linking hospitals and private clinics was nec-
essary.

3. We could consider a shared-care model to pro-
mote communication between specialists in
hospitals and primary physicians in local area.
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Supplementary Figure 1. Patterns of medical institution utilization based on complication among patients with diabetes mel-
litus (DM). There were no differences in hospital utilization behaviors according to diabetic complication. (A) DM without
complication and (B) DM with complication.
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