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The importance of measuring the quality of cancer care has been well recognized

in many developed countries, but has never been successfully implemented on a

national level in Japan. We sought to establish a wide-scale quality monitoring

and evaluation program for cancer by measuring 13 process-of-care quality indi-

cators (QI) using a registry-linked claims database. We measured two QI on pre-

treatment testing, nine on adherence to clinical guidelines on therapeutic treat-

ments, and two on supportive care, for breast, prostate, colorectal, stomach,

lung, liver and cervical cancer patients who were diagnosed in 2011 from 178

hospitals. We further assessed the reasons for non-adherence for patients who

did not receive the indicated care in 26 hospitals. QI for pretreatment testing

were high in most hospitals (above 80%), but scores on adjuvant radiation and

chemoradiation therapies were low (20–37%), except for breast cancer (74%). QI

for adjuvant chemotherapy and supportive care were more widely distributed

across hospitals (45–68%). Further analysis in 26 hospitals showed that most of

the patients who did not receive adjuvant chemotherapy had clinically valid rea-

sons for not receiving the specified care (above 70%), but the majority of the

patients did not have sufficient reasons for not receiving adjuvant radiotherapy

(52–69%) and supportive care (above 80%). We present here the first wide-scale

quality measurement initiative of cancer patients in Japan. Patients without clini-

cally valid reasons for non-adherence should be examined further in future to

improve care.

M easuring the quality of cancer care has become widely
accepted as an integral part of cancer care in many

developed countries with descriptive investigations showing
that not all patients are receiving optimal care and maximum
survival benefit from the most up-to-date cancer treatments.(1)

Establishing a system of quality surveillance that can detect
the gaps and disparities in the delivery of care can not only
help health-care providers to improve the services they pro-
vide, but also allow policy-makers to target areas for improve-
ment in its cancer control plans.
Establishing such a system is often restricted by the health

system’s capacity to gather information from multiple sources
for accurate and comprehensive measurement, as was the
challenge in Japan. Increased awareness for the need to
establish a systematic monitoring and evaluation program
prompted the Ministry of Health, Labour and Welfare to fund
a working group of nationally-renowned experts to develop
indicators of cancer care quality in 2007,(2,3) and to use them
in a series of pilot programs(4–7) to test the feasibility of con-
ducting quality measurements in a number of cancer treating
hospitals. However, the pilot programs faced great challenges.
Thoroughness and clarity of clinical documentation varied
greatly with physicians, which resulted in high inter-rater
variability despite the labor-intensive work of conducting
medical chart reviews. This led investigators to conclude that
without appropriate investments in human resources to con-

duct chart reviews and improve clinical documentation by
physicians, the method was unsuitable for wide-scale imple-
mentation.
Building on the experiences of these pilot studies, we

launched a quality-of-care monitoring program using adminis-
trative claims data and the cancer registry as data sources for
large-scale measurement without investing in new data system
infrastructure. We also assessed the limitations of using admin-
istrative data for systematic quality measurement, by reviewing
the reasons for non-adherence within the medical charts of
patients who did not receive standard care as specified in the
quality indicators. In this report, we present the results of the
first large-scale cancer care quality measurement initiative in
Japan.

Methods

Participating hospitals. We invited all 397 Designated Cancer
Care Hospitals (DCCH) to participate in the quality measure-
ment program. DCCH are large cancer-treating hospitals that
are accredited by the Ministry of Health, Labour, and Welfare
to serve as major providers of cancer care to patients in
Japan.(8,9) The invitation was also left open to non-designated
cancer care hospitals that had submitted cancer registry data to
the National Cancer Center (NCC) in 2011. A total of 178
hospitals, including 6 non-designated hospitals, from 44
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prefectures participated in the program. This study was
approved by the NCC’s institutional review board.

Data collection. We used Hospital-based Cancer Registry
(HBCR) data to identify colorectal, lung, stomach, liver,
breast, prostate and cervical cancer patients who were diag-
nosed with cancer in 2011 from the participating hospitals.
HBCR(10) is a compulsory cancer incidence reporting system
for all DCCH (optional for non-designated hospitals), and fol-
lows the same national coding rules to record tumor morphol-
ogy and topography codes, stage and other variables, such as
the dates, methods and routes of cancer diagnosis, and infor-
mation on first-course treatments (i.e. presence ⁄ absence of
curative surgery, endoscopic treatment, chemotherapy, radio-
therapy and other treatments). We excluded non-carcinoma
(i.e. sarcoma and lymphoma) patients and patients who did not
receive their first cancer treatment at the participating hospitals
from our analysis.
Once we created a list of patients who were eligible for

quality assessment, we distributed the list of patients’ HBCR
IDs to the participating hospitals for collection of health claims
data. The health claims data have a standardized data format
nationwide that allows researchers, insurers and administrators
to use the database to analyze hospital activity, patterns of care
and adequacy of hospital reimbursements. It contains informa-
tion on dates, costs, quantities and doses of both hospital and
out-of-hospital prescriptions, procedures, and materials from
both inpatient and outpatient settings of all patients of all
insurance types.(11) We developed a software that allowed hos-
pitals to abstract the health claims data of only the cancer
patients who were listed on the HBCR ID list, while replacing
all personal identifiers with HBCR IDs and encrypting the data
for secure data submission. We collected health claims data
from September 2010 to December 2012, and linked them to
the HBCR data for analysis.
To assess the generalizability of the hospitals and patients

that participated in the study, we calculated the differences in
hospital and patient characteristics of those who were included
in the study compared to those who were not included in the
study using a two-sample Student’s t-test and Pearson’s v2-
test.

Quality indicators. Among the 206 QIs initially developed by
the expert panel in 2007 (revised in 2010), which encompassed
various aspects of care quality such as the adequacy of psy-
chosocial support, patient-centeredness and care coordina-
tion,(12) we selected process-of-care QIs that measured the
delivery of standard cancer care as indicated in clinical guide-
lines. In contrast to outcome measures, these QIs did not
require risk adjustments to be made when comparing their
results,(13) and were measurable from administrative data. We
chose eight QIs for five cancers (stomach, colorectal, lung,
breast and liver cancer), two QIs on supportive care, and added
three more QIs on cervical and prostate cancers that we devel-
oped with specialists using clinical guidelines. In total, we
selected 13 QIs for seven cancers for measurement (Table 3).
Among these were two indicators on pre-treatment testing

(human epidermal growth receptor 2 [HER2] testing for inva-
sive breast cancer patients and indocyanine green [ICG] testing
before liver resection), two QIs on standard treatment (resec-
tion or stereotactic body radiotherapy [SBRT] for stage I–II
non-small cell lung cancer [NSCLC] patients, and combined
androgen blockade [CAB] therapy for locally advanced pros-
tate cancer patients), three QIs on adjuvant chemotherapy
(postoperative chemotherapies for stage III colorectal cancer
patients, stage II–III gastric cancer patients and stage II–IIIA

NSCLC patients), four QIs on adjuvant radiotherapy (postoper-
ative radiotherapy for breast cancer patients who had breast-
conserving surgery, p [pathological] T3-4 [and not pN0] or
pN2-3 breast cancer patients, pT3N0M0 prostate cancer
patients and pN1-3M0 cervical cancer patients), and two indi-
cators on supportive treatments (antiemetic drug prescription
for patients receiving highly-emetic chemotherapy and laxative
prescription for patients starting narcotics).

Statistical analyses. For each of the 13 QIs, we calculated the
percentage and confidence intervals (CIs) of patients who
received the indicated care among those who met the specified
characteristics of the QI for each hospital. The original word-
ing of the QI that were initially developed(12) were that if clin-
ically valid rationale was given in medical charts for not
having provided the indicated care, these patients are to be
considered as having met the QI. As we could not assess this
using claims data, we did not account for clinical reasons for
not fulfilling the indicated care in the analyses.
For indicators on adjuvant treatments, we excluded from the

analyses patients who had preoperative chemotherapy or radio-
therapy. We also excluded all chemotherapy drugs adminis-
tered on the day of surgery to exclude drugs used for
intraoperative chemoperfusions. For all QIs, we created cen-
tipede plots depicting the distribution of QI scores from the
lowest scoring hospital to the highest scoring hospital along
with their 95% CIs. All analyses were conducted indepen-
dently by two investigators to double-check for accuracy using
Stata 13.1 (Stata Corporation, College station, TX, USA).

Reasons for non-adherence to quality indicators. We returned
the list of HBCR IDs of patients who did not receive the spec-
ified care indicated in the QI, and asked the participating hos-
pitals to voluntarily report back the reasons why patients did
not receive the specified care. Twenty-six hospitals participated
in the reporting. We examined the frequencies of the reasons
for non-adherence among patients who did not fulfill the QIs.

Results

Among 136 245 colorectal, stomach, lung, breast, prostate,
cervical and liver cancer patients who were registered in the
HBCR in 2011 from 178 DCCHs, we were able to link health
claims data for 94.2% (128 353) of the patients. The differ-
ences in the characteristics of hospitals and patients in the
study compared to those who were not in the study are demon-
strated in Table 1. Hospitals in the study had similar hospital
volume compared to hospitals that were not in the study (765
vs 719 respectively, P = 0.29), but the proportion of academic
institutions was smaller among hospitals in the study (15.7 vs
26.7% respectively, P = 0.01). The mean age of patients
among hospitals in the study was similar to those who were
not in the study (67.4 vs 67.4 respectively, P = 0.23). The dis-
tribution of sex, cancer type and stages of patients were simi-
lar, although the difference was statistically significant due to
large patient size.
The characteristics of 128 353 patients whose health claims

data were linked to HBCR data and were included in the anal-
ysis, are shown in Table 2. The mean age was 67.2 (standard
deviation 13.3) and 56.0% were male. Cervical and breast can-
cer patients were younger than other cancer patients (46.2 and
59.1 years old vs 69–72 years old). Cancer stages were identi-
fied in 99% of the patients.

Quality indicator scores. Quality indicator scores for pre-
treatment testing were high across most hospitals (Table 3).
Among 16 332 invasive breast cancer patients and 2094 liver
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cancer patients, 83.3% (95% CI 82.7–83.8) received testing for
HER2 (breast cancer) and 91.4% (90.1–92.6) received ICG
testing before liver surgery.
Quality indicator scores for standard first-course treatments

were also high. We found that 85.4% (84.7–86.1) of 10 026
stage I–II NSCLC patients received resection or SBRT, and
80.9% (79.1–82.7) of 1973 locally advanced prostate cancer
patients (cT3-4cN1-3 and M0) received CAB therapy
(Table 3). The centipede plots depicting performance of these
four QIs (QI3, QI6, QI8 and QI10) showed that most hospitals
scored high for these QIs (Fig. 1).
There was greater variability across hospitals for patients

receiving adjuvant chemotherapy and radiotherapies. Among

2258 patients with stage II or III (except pT1, pT3N0) stom-
ach cancer who had curative surgery, 62.8% (60.8–64.8)
received postoperative chemotherapy within 8 weeks of sur-
gery. QI scores for adjuvant chemotherapy were low for col-
orectal and lung cancer patients: only 44.8% of 5127
pStage III colorectal cancer patients who had curative surgery
received adjuvant chemotherapy within 8 weeks of surgery,
and 49.0% (46.6–51.4) of 1691 stage II–IIIA NSCLC patients
who had resection surgeries received postoperative chemother-
apy within 6 months of surgery. The centipede plots for the
three QI scores on adjuvant chemotherapy (QI1, QI2 and QI4)
showed large variations across hospitals (Fig. 2).
Quality indicator scores on adjuvant radiotherapy were gen-

erally lower compared to adjuvant chemotherapy. Although
73.6% (72.7–74.6) of 8258 breast cancer patients who had
breast-conserving surgery received adjuvant radiotherapy
within 20 weeks of surgery, only 26.5% (23.7–29.4) of 966
stage pT3-4 (but not N0) or pN2-3 breast cancer patients who
had resection received adjuvant radiotherapy within 20 weeks
of surgery. QI scores were lower for prostate cancer, where
only 19.6% (16.8–22.5) of 772 of pT3N0M0 prostate cancer
patients who had resection surgeries received adjuvant radia-
tion or hormone therapy within a year of surgery. For cervical
cancer, 37.1% (30.3–44.2) of 197 cT1-2pN1-3pM0 patients
received postoperative chemoradiation therapy within 6 months
of surgery. The centipede plots in Figure 3 show that most
hospitals received low scores for QI7, QI9 and QI11, but
scores were higher for radiation after breast-conserving surgery
(QI5).
Similar to QIs for adjuvant chemotherapy, we observed vari-

ations in scores among hospitals for the two QI on supportive
care. Among patients who received highly-emetic chemother-
apy, 68.1% (68.7–70.5) of 10 104 cancer patients received
appropriate antiemetics (NK1 antagonist, 5HT3 antagonist and
corticosteroids) prior to receiving chemotherapy. Among 2610
patients who received narcotics in an outpatient setting for the
first time, 64.9% (63.1–66.8) received laxatives prior to or at
the same time as receiving narcotics. Scores for supportive
care QI (QI12 and QI13) ranged widely across hospitals, rang-
ing from 0 to 100% (Fig. 4).

Reasons for non-adherence to quality indicators. The frequen-
cies and reasons for non-adherence to the specified care are
shown in Table 4 for the 2252 patients that were reported
from 26 hospitals. For HER2 testing (QI6), reports from hos-
pitals showed that the majority of these patients (90.7%) had
actually received HER2 testing, but were erroneously disre-
garded from the claims data and counted as not having
received the test. For QI8 (ICG testing), errors in data
accounted for 45.5% of non-adherence, while another 45.5%

Table 1. Hospital and patient characteristics of patients in the study

compared to those not included in the study using 2011 hospital-

based cancer registry data

In the

study

Not in the

study P-values

n (% or SD) n (% or SD)

Hospital characteristics

Number of hospitals 178 225

Academic hospitals

(%)†

28 (15.7) 60 (26.7) P = 0.01*

Hospital volume, mean

(SD)‡

765.4 (439.1) 719.0 (426.0) P = 0.29

Patient characteristics

Number of patients,

(row %)

136 245 (45.7) 161 785 (54.3)

Age, mean (SD)‡ 67.4 (13.2) 67.4 (13.1) P = 0.23

Sex, male (%)‡ 76 771 (56.3) 93 357 (57.7) P < 0.01*

Cancer type†

Colorectal (%) 30 954 (22.7) 37 265 (23.0)

Stomach (%) 26 755 (19.6) 33 585 (20.8)

Lung (%) 24 363 (17.9) 29 444 (18.2)

Breast (%) 20 863 (15.3) 21 805 (13.5)

Prostate (%) 17 253 (12.7) 20 229 (12.5)

Cervical (%) 8286 (6.1) 10 374 (6.4)

Liver (%) 7771 (5.7) 9083 (5.6) P < 0.01*

Stage†

0 (%) 15 285 (11.2) 18 239 (11.3)

I (%) 43 351 (31.8) 52 700 (32.6)

II (%) 31 889 (23.4) 37 334 (23.1)

III (%) 20 721 (15.2) 24 524 (15.2)

IV (%) 23 227 (17.1) 26 629 (16.5)

Unknown (%) 1772 (1.3) 2359 (1.5) P < 0.01*

*Statistical significance at alpha = 0.05. †Pearson’s v2-test. ‡Two sam-
ple Student’s t-test.

Table 2. Characteristics of patients in the analysis

Total Colorectal Stomach Lung Breast Prostate Cervical Liver

Number of patients 128 353 28 108 25 116 23 150 19 674 16 677 8116 7512

Age, mean (SD) 67.2 (13.3) 69.5 (11.6) 70.7 (10.9) 71.6 (7.9) 59.1 (13.7) 71.8 (7.9) 46.2 (15.2) 71.0 (10.7)

Sex, male (%) 71 872 (56.0) 16 540 (58.8) 17 461 (69.5) 15 956 (68.9) 103 (0.5) 16 677 (100) 0 (0) 5135 (68.4)

Stage

0 (%) 13 760 (10.7) 6195 (22.0) 5 (0.02) 45 (0.2) 2537 (12.9) 0 (0) 4978 (61.3) 0 (0)

I (%) 40 001 (31.2) 5124 (18.2) 15 692 (62.5) 8419 (36.4) 7433 (37.8) 199 (1.2) 1401 (17.3) 1733 (23.1)

II (%) 30 539 (23.8) 6089 (21.7) 1828 (7.3) 1452 (6.3) 6552 (33.3) 11 363 (68.2) 503 (6.2) 2752 (36.6)

III (%) 19 902 (15.5) 5870 (20.9) 1716 (6.8) 5353 (23.1) 2114 (10.8) 2409 (14.5) 741 (9.1) 1699 (22.6)

IV (%) 22 526 (17.6) 4553 (16.2) 5540 (22.1) 7497 (32.4) 960 (4.9) 2408 (14.4) 431 (5.3) 1137 (15.1)

Unknown (%) 1625 (1.3) 277 (1.0) 335 (1.3) 384 (1.7) 78 (0.4) 298 (1.8) 62 (0.8) 191 (2.5)

© 2015 The Authors. Cancer Science published by Wiley Publishing Asia Pty Ltd
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did not have valid reasons for not receiving the test. For all
other indicators, errors in claims data were not a major cause
of non-adherence.
For QIs on adjuvant chemotherapy (QI1, QI2 and QI4) and

curative surgery or SBRT for NSCLC patients (QI3), reviews
of medical charts showed that most of these patients had
clinically valid reasons for not receiving the specified care,
such as the presence of comorbidities, frailty from advanced
age, poor physical status and cognitive decline, and approxi-
mately one-fifth of these patients did not receive the indi-
cated care due to patient preference (17.5, 19.2, 25.4 and
24.4% for QI1, QI2, QI3 and QI4, respectively). There were
also a large number of patients who had actually received

adjuvant chemotherapy, but were not reflected in the QI
scores because they received their treatment at other institu-
tions upon referral (14.2, 8.5 and 13.3% for QI1, QI2 and
QI4). Part of the out-of-hospital prescription data before
October 2012 were not required to be entered into the claims
database. This resulted in 19.2 and 13.8% of non-adherence
for QI1 and QI2, respectively. Contrary to adjuvant
chemotherapy, many patients did not have clinically valid
reasons for non-adherence to QIs on adjuvant radiation and
chemoradiation therapies (52.1, 69.9 and 68.5% for QI7, QI9
and QI11), except for breast cancer (QI5), where patient
referrals to other hospitals for radiotherapy were observed in
38% of the 340 reported patients.

Table 3. List of quality indicators (QI) and scores

Cancer

types
Target patients Specified care

Number

of

patients

(N)

Proportion of patients

receiving specified care

(% [95% confidence

interval])

Stomach

QI 1 pStage II or III (excluding pT1, pT3N0)

gastric cancer patients who were

discharged within 6 weeks of receiving

curative surgery

Patients who received S-1 adjuvant

chemotherapy within 8 weeks of surgery

2258 62.8 [60.8, 64.8]

Colorectal

QI 2 pStage III colorectal cancer patients who

received curative surgery

Patients who received one of the following

adjuvant chemotherapy within 8 weeks of

surgery: 5FU + LV, UFT + LV, FOLFOX, Cape,

CapeOX†

5127 44.8 [43.4, 46.2]

Lung

QI 3 Stage I–II non-small cell lung cancer

patients

Patients who received resection surgery or

stereotactic body radiotherapy

10 026 85.4 [84.7, 86.1]

QI 4 pStage II–IIIA non-small cell lung cancer

patients who received curative surgery

Patients who received adjuvant platinum-based

chemotherapy within 6 months of surgery

1691 49.0 [46.6, 51.4]

Breast

QI 5 Breast cancer patients under the age of 70,

who received breast-conserving surgery

Patients who received postoperative radiation

within 20 weeks of surgery

8258 73.6 [72.7, 74.6]

QI 6 Patients with invasive breast cancer Patients tested for HER2‡ 16 332 83.3 [82.7, 83.8]

QI 7 pT3–4 and not pN0, or pN2-3 breast cancer

patients

Patients who received postoperative radiation

within 20 weeks

966 26.5 [23.7, 29.4]

Liver

QI 8 Liver cancer patients who underwent liver

resection surgery for the first time

Patients who received indocyanine green testing

prior to the date of surgery

2094 91.4 [90.1, 92.6]

Prostate

QI 9 pT3N0M0 prostate cancer patients who

received surgical resection

Patients who received postoperative radiation or

hormone therapy within a year of surgery

772 19.6 [16.8, 22.5]

QI 10 Locally advanced prostate cancer patients

(cT3-4cN1-3 and M0)

Patients receiving combined androgen blockade

therapy

1973 80.9 [79.1, 82.7]

Cervical

QI 11 Cervical cancer patients clinically staged

cT1-2, but pathologically pN1-3, M0

Patients who received postoperative

chemoradiation within 6 months

197 37.1 [30.3, 44.2]

All (Supportive care)

QI 12 Patient who received highly-emetic

chemotherapy

Patients who received prophylaxtic anti-emetics

with aprepitant (NK1 antagonist§), serotonin

antagonist (5HT3 antagonist¶), and

corticosteroids at the same time as

chemotherapy treatment

10 104 68.1 [67.2, 69.0]

QI 13 Patients who were started on narcotics in

an outpatient settings for the first time

Patients who received laxatives to prevent

constipation before or at the same time a

narcotic is started

2610 64.9 [63.1, 66.8]

†Cape, capecitabine; CapeOX, capecitabine and oxaliplatin; FOLFOX, 5-fluorouracil, leucovorin and oxaliplatin; 5FU + LV, 5-fluorouracil and leu-
covorin; UFT + LV, uracil ⁄ ftorafur and leucovorin; ‡HER2: human epidermal growth receptor; §NK1, neurokinin 1; ¶5HT3: 5-hydroxytryptamine.
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For the two QIs on supportive care (QI12 and QI13), the
majority of patients (81.5 and 88.4%, respectively) were identi-
fied as not having sufficient reasons for non-adherence, which
included receiving other sub-optimal treatments (47%) or not
making the benchmarked timeline for treatment initiation (14%).

Discussion

We measured 13 process-of-care QIs for patients who
received initial treatment for cancer in 178 hospitals, and
found that QI scores for pretreatment testing were high in

most hospitals (above 80%), but scores on adjuvant radiation
and chemoradiation therapies were low (20 to 37%), except
for breast cancer (74%). We also observed substantial vari-
ability in QI scores for adjuvant chemotherapy and support-
ive care across hospitals, with mean scores ranging from 45
to 63%, but scores for each hospital ranging from 0 to
100%.
Further review of medical charts of patients who did not

received the specified care in 26 hospitals showed that con-
traindications due to patient’s poor physical status from comor-
bidities and frailty from ageing were major reasons for non-

Fig. 1. Distribution of quality indicator (QI) scores on pre-treatment testing (QI6 and QI8), surgery and medication (QI3 and QI10) by hospital.
CAB, combined androgen blockade; HER2, human epidermal growth receptor 2; ICG, indocyanine green; NSCLC, non-small cell lung cancer; SBRT,
stereotactic body radiotherapy.

Fig. 2. Distribution of quality indicator (QI) scores on adjuvant chemotherapy by hospital. NSCLC, non-small cell lung cancer.

© 2015 The Authors. Cancer Science published by Wiley Publishing Asia Pty Ltd
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adherence for adjuvant chemotherapy and curative surgery
⁄SBRT for early stage NSCLC patients. Patient preference was
also one of the important reasons for non-adherence across many
indicators. However, the majority of patients who did not receive
the specified care for QIs on adjuvant radiotherapy and support-
ive care did not have valid reasons for non-adherence.

Comparing our results to previous studies, we found similar
reasons for non-adherence in patients who did not fulfill the
QI, but in different proportions. In a study by Ryoo et al. that
evaluated the quality of cancer care among lung patients at
Veterans Health Administration (VHA) hospitals in the USA,
65% of patients received curative resections for stage I ⁄ II

Fig. 3. Distribution of quality indicator (QI) scores on adjuvant radiotherapy by hospital.

Fig. 4. Distribution of quality indicator (QI) scores on supportive care by hospital
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NSCLC, while 6% did not receive surgery due to patient pref-
erence and 27% due to contraindications.(14) Our study showed
a much higher proportion of patients receiving curative treat-
ment (85%), as we also counted patients receiving SBRT, but
analysis of 197 patients who did not receive curative treatment
in 26 hospitals showed that patient preference (25%) and con-
traindications (48%) were also the major reasons for non-
adherence. Similar results were found for resected stage II ⁄ III
NSCLC patients: 47% received platinum-based chemotherapy
in the VHA hospitals, while 49% received the same treatment
in our study. The ratio between the proportion of patients not
receiving chemotherapy due to patient preference and con-
traindications among non-adherent cases were also very simi-
lar: 54% in the VHA hospitals compared to 59% in our study.
Reports for adjuvant chemotherapy among stage III colorectal
cancer patients receiving first course cancer treatment in VHA
hospitals by Landrum et al.(15) showed a higher proportion of
patients refusing chemotherapy due to patient preference
(58%) compared to our study (19%). Further research of the
factors related to non-adherence, incorporating both patient
and hospital factors, may help us to understand the mecha-
nisms and, hopefully, the solution to the deficits in care.
One of the major limitations of using administrative data for

process measurement was the inability to capture care that is
continued and provided at other hospitals. Chart reviews of
non-adherent patients revealed a non-negligible proportion of
patients who received treatments at other institutions. These
patients constituted a major proportion of non-adherent patients
for QIs on adjuvant chemotherapy for stomach, lung and col-
orectal cancer patients as well as adjuvant radiotherapy for
breast cancer patients. This meant that hospitals that have an
active care coordination program across hospitals, such that
patients receive surgery at their own hospital but are referred
to an affiliated hospital for adjuvant chemotherapy, would
appear to have a low QI score even if their patients are receiv-
ing appropriate care.
Another limitation is that our study findings are not gener-

alizable to all cancer patients in Japan. This initiative was
voluntary, and invitations to participate were only sent to
DCCHs, which cover roughly half of the care given to all
cancer patients in Japan.(16) Findings in our study are only
reflective, but not generalizable to all DCCHs, as the patients
in the analyses were not randomly sampled from HBCR.
DCCHs that did not participate in the study had similar mean
hospital volume, patient age, sex, cancer type and stage dis-
tributions as those that participated in the initiative, and,
therefore, may have similar QI scores. Unlike the SEER-
Medicare linked database in the USA,(17) our database con-
tains information on all patients of all ages who were treated
in the participating hospital regardless of their health insur-
ance, and thus may be more representative of the total cancer
patient population.
The use of administrative claims data for quality measure-

ment is commonly criticized in the USA as its use is often
limited to measuring process-of-care indicators.(18) However,
in countries where the importance of monitoring and evaluat-
ing the quality of care is not yet widely recognized by policy-
makers and health professionals to the extent that adequate
resources are allocated, the use of existing administrative data
allows hospitals to more easily participate in the program and
begin their first step towards making quality improvements.
Our resources were severely limited as hospitals could not
afford to allocate any financial resources to infrastructures for
a new data system or to human resources to conduct chartT
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reviews. By utilizing the claims database, which is standard-
ized in Japan across hospitals for patients of all insurers, hos-
pitals were able to participate in the program by simply re-
submitting data that had already been prepared for other pur-
poses in the past.
The aforementioned limitations of the administrative data

prohibited us from obtaining an accurate measurement of some
of the QI that were specified to take into account patient pref-
erence, patient referrals and clinical reasons for not providing
the indicated care, such as comorbidities. However, the pur-
pose of launching this quality-of-care monitoring program is to
assist hospitals to take their first step towards making quality
improvements by providing them with data on care quality that
can be compared across other institutions. Hospitals can use
the results to review the care that they have given to patients
in the past, and to apply the lessons learned to future patients
so that their patients do not receive suboptimal treatments.
To help hospitals use the results of our analyses for quality

improvement, we developed an interactive website where hos-
pitals were able to compare their results to other hospitals
anonymously, which also added to the value of participating in
the program. These efforts led to the strength of this study,

which was a nation-wide implementation of the program at a
very low cost, without having to make the system compulsory.
Despite the limitations associated with our data source, we

were able to obtain baseline estimates of the quality of cancer
care in Japan. Participation in the quality measurement pro-
gram allows providers to improve the quality of services they
provide by understanding the reasons for non-adherence
through review of medical charts, thereby improving the ser-
vices provided in the future, and potentially enhancing the
clinical outcomes of patients in the long term. Future studies
should examine hospital or regional factors that may be associ-
ated with differences in performance of QI scores across hospi-
tals, and how performance may be associated with survival
outcomes for cancer patients in Japan.
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