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Abstract
Aim: Quality of care is important to reduce disease progression, and improve both
survival and quality of life. The Japan Society of Gynecologic Oncology has pub-
lished treatment guidelines to promote standardized high-quality care for ovarian
cancer in Japan. We developed quality indicators based on the guideline recom-
mendations and used them on large datasets of health service use to examine the
quality of ovarian cancer care.
Methods: A panel of experts developed the indicators using a modified Delphi
method. Adherence to each indicator was evaluated using data from a hospital-
based cancer registry of patients diagnosed in 2018. All patients receiving first-line
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treatment at participating facilities were included. The adherence rates were
returned to participating hospitals, and reasons for nonadherence were collected.
A total of 580 hospitals participated, and the study examined the care received by
6611 patients with ovarian cancer and 1879 with borderline tumors using 11 mea-
surable quality indicators.
Results: The adherence rate ranged from 22.6% for “Estrogen replacement within
6 months of operation” to 93.5% for “Bleomycin, etoposide, and cisplatin for
germ cell tumor more than Stage II.” Of 580 hospitals, 184 submitted the reasons
for nonadherence.
Conclusions: The quality of ovarian cancer care should be continuously assessed
to encourage the use of best practices. These indicators may be a useful tool for
this purpose.

KEYWORDS
guideline adherence, health care, ovarian neoplasms, process assessment, quality of medical care

INTRODUCTION

Ovarian cancer is the leading cause of death among the
gynecologic cancers. A higher proportion of patients with
ovarian cancer present with advanced-stage tumors than
other gynecological cancers, because most patients with
early stage disease are asymptomatic, and the symptoms
are generally nonspecific, and often suggest the presence
of upper abdominal disease even in the advanced stages.1

The global cancer statistics for 2018 reported 295 414
new cases of ovarian cancer and 184 799 deaths from the
disease.2 There were approximately 13 049 patients with
ovarian cancer in Japan in 2018, where this condition has
a high mortality among gynecologic malignant tumors.
Current 5-year survival rates are 60.0% for all stages in
women diagnosed in 2009–2011.3

Quality (efficiency and effectiveness) of care is
expected to reduce disease progression, improving sur-
vival rates and quality of life.4 In 2016, the European
Society of Gynecologic Oncology (ESGO) developed a
list of quality indicators for advanced ovarian cancer sur-
gery,5 because this surgery is complex, and quality man-
agement has a major impact on survival.6 Studies in
Spain in 20207 and France in 20218 used the ESGO list
of quality indicators to assess the quality of care in
regional centers authorized to treat gynecological cancer.
In 2019, the Australian Society of Gynecologic Oncolo-
gists developed a clinical quality registry that targets the
diagnosis and treatment of ovarian, tubal, and peritoneal
tumors.9

In 2004, the Japan Society of Gynecologic Oncology
published its first treatment guidelines for ovarian cancer,
to promote standardized high-quality care in Japan. This
was revised in 2015 and 2020.10 It is important to evalu-
ate whether treatment centers adhere to the recommenda-
tions in these guidelines, to ensure that all patients
receive high-quality care.

This study aimed to investigate the quality of care for
patients with ovarian cancer by whether they received

care to the expected standards. We therefore developed
process-of-care indicators using internationally standard-
ized methods and used them to examine large datasets of
health service use.

METHODS

Indicator development

We developed indicators for ovarian cancer using the
Research and Development (RAND)/University of Cali-
fornia, Los Angeles (UCLA) modified Delphi methods.11

First, 16 clinical experts proposed candidate indicators
for ovarian cancer based on guideline recommendations.
These indicators defined target patients and the recom-
mended care processes as standards. The analysis team
developed these candidate indicators into measurable
forms, and these were rated for validity and measurement
needs by each clinical expert, on a scale of 1–9
(1 = extremely low; 9 = extremely high). The expert
panel then discussed each candidate indicator and modi-
fied the content if necessary after the initial rating. Each
candidate indicator was rated again after the discussion.
The indicators were considered valid if the median rat-
ings for both validity and measurement needs were ≥7
(i.e., >50% of 16 panel members rated the indicator as
≥7), and no more than 2 members rated it as ≤3. The can-
didates that were considered worth measuring, but not
valid as quality indicators, were designated pattern-of-
care items.

Data sources

We used the indicators to examine a database combin-
ing the national database of the Hospital-Based Cancer
Registry (HBCR)12 and health services use data from
the Diagnosis Procedure Combination (DPC) survey.
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The HBCR is a database that collects basic information
on new cancer cases at hospitals. Cancer care hospitals
designated by the Ministry of Health are required to
maintain the registry, and it also runs at nondesignated
hospitals. HBCR data are submitted to the National
Cancer Center once a year and compiled into a
national database. These data contain patient demo-
graphics and clinical cancer information, such as clini-
cal and pathological stages, Union for International
Cancer Control (UICC) tumor-node-metastasis classifi-
cations, tumor location, and histopathological findings
based on the International Classification of Diseases
Oncology third edition (ICD-O-3). This analysis
extracted all patients with ovarian cancer (ICD-O mor-
phology: C56.9) from the database. Cancers of the fallo-
pian tube (C57.0) or peritoneum (C48.1, C48.2) were
excluded. The DPC survey data contain information on
health services provided equivalently as fee-for-service
health insurance claims. Hospitals that participated in
HBCR were invited to participate in the study as a
national quality monitoring program. This study col-
lected health services data from October 2017 to March
2020 and linked them to the HBCR data. The period
for DPC data collection allowed the inclusion of all
tests and treatments performed for cancer cases diag-
nosed in 2018. To integrate the two data sources, we
asked participating hospitals to assign common research
IDs to patients using designated data-processing
software.

Data analysis

The analysis included all patients who received first-line
treatment at participating facilities. Adherence rates were
calculated for each indicator, as the proportion of eligible
patients who received the care described by the indicator.
The established indicators are procedures that should be
part of standard care. The cutoff value for adherence rate
was set to categorize adherence levels of ≥80% as “high”
and ≤50% as “low.”

Reasons for nonadherence to quality indicators

The results were provided to the participating hospitals,
and hospitals were asked to submit the reasons for non-
adherence to care recommendations. These reasons were
categorized and their frequency was examined. Reasons
cited for fewer than 10 patients were not reported because
of privacy protection rules. Reasons were categorized
into clinical and nonclinical reasons. All analyses used
Stata version 16.1 (StataCorp LP, College Station, TX,
USA). This study protocol was approved by the Institu-
tional Review Board of the National Cancer Center,
Japan (approval No. 2013-081). We implemented an opt-
out approach to research consent.

RESULTS

Patient sample

This study included 580 hospitals and examined the care
received by 6611 patients with ovarian cancer and 1877
with borderline tumors using 11 measurable indicators.
Overall, 828 facilities were registered with the HBCR,
including 775 designated hospitals and 53 nondesignated
hospitals. This study therefore covered 70.0% of HBCR-
participating facilities. Our database included 65.1%
(8490/13 049) of patients from the national population-
based cancer registry. Patient characteristics are shown in
Table 1. The mean age was 58.5 years (standard devia-
tion [SD]: 14.8) for ovarian cancer and 54.0 years (SD:
17.6) for borderline tumors. There were 2905 (43.9%)
patients in Stage I, 549 (8.3%) in Stage II, 1871 (28.3%)
in Stage III, and 1128 (17.1%) in Stage IV for ovarian
cancer and 1766 (94.1%) in Stage I, 22 (1.2%) in Stage II
and 38 (2.0%) in Stage III for borderline tumors.

Indicators and adherence

The expert panel proposed 36 candidate indicators, of
which 11 were accepted as quality indicators and 5 as
pattern-of-care items. Two indicators covered histopatho-
logical diagnosis and two addressed prophylactic exami-
nation and thrombosis treatment. There were six for
chemotherapy, including clear cell carcinoma and germ
cell tumor treatments and another on hormone replace-
ment treatment (HRT). The indicators generally describe
the care that should be provided. However, two quality
indicators and one pattern-of-care item describe care that
should generally be avoided or are not recommended for
the target patient population (ov9, ov10, and ov4x).
Details of quality indicators and pattern-of-care items are
shown in Table S1, Supporting Information.

The adherence data are shown in Tables 2 and 3. The
adherence rate varied across facilities (see the centipede
plots in Figure S1). Ov1, 2, 8, and 11 showed a stepped
distribution, and the other indicators showed an arc-
shaped distribution. The stepped distribution may indi-
cate a clear distinction in care/treatment strategies
between hospitals.

Apart from the five pattern-of-care items, the greatest
interfacility variation was seen for “histopathology before
chemotherapy in patients with unresectable ovarian can-
cer” (ov2), with adherence rates of 61.8% (SD: 48.6). The
smallest variation was seen for “Avoiding unconventional
chemotherapy for mucinous cell carcinoma and clear cell
carcinoma” (ov10) and “Bleomycin, etoposide and cis-
platin (BEP) for germ cell tumor higher than Stage II”
(ov5), with adherence rates of 93.6% (SD = 24.5) and
93.5% (SD = 25.0). The indicator with the lowest adher-
ence rate was “Estrogen replacement within 6 months of
operation” (ov11, 22.6%). Just 79/778 (10.2%) patients
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received HRT between 6 months and 1 year after their
operation (ov11). Table 3 shows that adherence rates

were generally lower for pattern-of-care items than qual-
ity indicators, which was expected.

Reasons for nonadherence

In total, 184 of the 580 participating hospitals provided
reasons for nonadherence to quality indicators (Table 4).
In several cases, the reasons were nonclinical, and often
“unknown” especially for ov1–4, 8, 9, and 11. Details of
nonclinical reasons are shown in Table S2. Nonadherence
because of the patient’s poor general condition was most
frequent for ov2. No detailed analysis was possible for
ov5 because it had fewer than 10 responses. Almost all
the comorbidities for ov6 related to poor general condi-
tion of the patients. Many reasons in the category of
“other” nonclinical reasons were about choosing the best
supportive care or the patient dying before they could
start chemotherapy. Comorbidities in ov8 included
hypertension and proteinuria during combination ther-
apy. Ov9 described treatment to be avoided, and thus the
reasons included administering bevacizumab to patients
at early stages. “Other” for ov11 included fertility preser-
vation surgery.

DISCUSSION

We developed 11 quality indicators and 5 pattern-of-care
items and used them to examine nationwide HBCR and
health services utilization data. In general, indicators
about “things to avoid” showed good adherence with
notably low proportions (<10%) receiving this care/treat-
ment. However, diverse adherence rates were observed
for the other indicators (i.e., “things to do”), suggesting
heterogeneous practice patterns across facilities. Further
study is needed of the reasons for nonadherence to fully
understand the sources of variability.

A well-established body of evidence emphasizes histo-
logical, rather than cytological, diagnosis for malig-
nancy.13 In our study, cell block cytopathology was
seldom used as a substitute. Surgical intervention around
the ovary is more challenging than for other organs, and
requires general anesthesia, especially for symptomatic
advanced-stage patients requiring immediate treatment.
Staging laparoscopy and cell block cytopathology use in
gynecological areas were uncommon around 2018
in Japan. Figure S1 shows a more pronounced gap
between facilities for ov1 and ov2 than for other indica-
tors, possibly because of the differences in surgical
resources for pathology across these facilities. Ov1 and
ov2 are consistent with the Australian quality registry
(“percentage of patients with apparent Stage I, II, or IIIA
ovarian, tubal, and peritoneal cancer who are adequately
surgically staged” and “percentage of patients who
receive a histological or cytological confirmation of an
ovarian, tubal, and peritoneal cancer diagnosis before
receiving neoadjuvant chemotherapy”),9 reflecting the

TABLE 1 Patient characteristics.

Variables

Values

Ovarian
cancer

Borderline
tumor

Age, mean (standard deviation) 58.5 (14.8) 54.0 (17.6)

Histology type (%)

Surface epithelial-stromal tumors

Serous tumors 1993 (30.2) 491 (26.2)

Mucinous tumors 611 (9.2) 1385 (73.8)

Endometrioid tumors 1129 (17.1) 0 (0.0)

Clear cell tumors 1532 (23.2) 0 (0.0)

Brenner tumors 15 (0.2) 0 (0.0)

Seromucinous tumors 0 (0.0) 0 (0.0)

Undifferentiated carcinoma 24 (0.4) 0 (0.0)

Unknown 775 (11.7) 1 (0.1)

Mesenchymal tumors 0 (0.0) 0 (0.0)

Mixed epithelial and mesenchymal
tumors

0 (0.0) 0 (0.0)

Sex cord-stromal tumors

Pure stromal tumors 0 (0.0) 0 (0.0)

Pure sex cord tumors 27 (0.4) 0 (0.0)

Mixed sex cord-stromal tumors 0 (0.0) 0 (0.0)

Germ cell tumors

Dysgerminoma 49 (0.7) 0 (0.0)

Yolk sac tumor 37 (0.6) 0 (0.0)

Embryonal carcinoma 0 (0.0) 0 (0.0)

Nongestational choriocarcinoma 2 (0.0) 0 (0.0)

Mature teratoma 0 (0.0) 0 (0.0)

Immature teratoma 131 (2.0) 0 (0.0)

Mixed germ cell tumor 19 (0.3) 0 (0.0)

Monodermal teratoma and somatic-
type tumors arising from cyst

0 (0.0) 0 (0.0)

Germ cell-sex cord-stromal tumors 0 (0.0) 0 (0.0)

Miscellaneous tumors 0 (0.0) 0 (0.0)

Lymphoid and myeloid tumors 0 (0.0) 0 (0.0)

Unknown 267 (4.0) 0 (0.0)

UICC/FIGO stage (%)

I 2905 (43.9) 1766 (94.1)

II 549 (8.3) 22 (1.2)

III 1871 (28.3) 38 (2.0)

IV 1128 (17.1) 0 (0.0)

Unknown 125 (2.4) 51 (2.7)

First-line treatment (%)

Surgery 1261 (19.1) 1601 (85.3)

Chemotherapy 721 (10.9) 4 (0.2)

Surgery + chemotherapy 4149 (62.8) 48 (2.6)

Other 480 (7.3) 224 (11.9)

Abbreviations: FIGO, International Federation of Gynecology and Obstetrics;
UICC, Union for International Cancer Control.
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international focus on adequately staging patients with
apparent Stage I, II, or IIIA ovarian, tubal, and perito-
neal cancer and confirming their diagnosis before neoad-
juvant chemotherapy. This similarity underscores the
globally recognized importance of these issues in real-
world practice. New treatments like poly-(ADP-ribose)
polymerase (PARP) inhibitors and their indication
assessment with the homologous recombination defi-
ciency companion diagnostic test (MyChoice™) may
alter histologic assessment practices. This analysis covers
patients diagnosed from January to December 2018,
when bevacizumab was widely used but PARP inhibitors
were not covered by national health insurance. Applying
these indicators to later data may prove useful as staging
laparoscopy becomes more prevalent and use of PARP
inhibitors increases.

Cancer is a recognized risk factor for thrombosis, and
ovarian cancer elevates this risk significantly more than
other cancers.14 We therefore included thrombosis indica-
tors. Some facilities may opt for enhanced computed
tomography for thrombosis screening. However, we
excluded computed tomography tests because we could
not distinguish the examination’s purpose (venous throm-
boembolism evaluation screening or lesion evaluation).
The result for ov3 may therefore be lower than in a clini-
cal setting. In Japan, anticoagulants such as low-molecu-
lar-weight heparin and factor Xa inhibitors have been
widely used for many years.15 For ov4, we included
unfractionated heparin and other agents, giving a high
adherence rate, indicative of practitioners’ heightened
awareness of thrombosis risk.

Ovarian cancer is notably responsive to chemother-
apy compared with other solid cancers, making this a
crucial treatment for advanced-stage patients. Ov6 aims
to assess the practice of adjuvant therapy for older
patients, where those eligible for surgery are also candi-
dates for chemotherapy.16 Adherence rates were rela-
tively high, with the majority citing “too old” or “poor
general condition” as reasons for nonadherence. Several
indicators evaluate the optimization of using paclitaxel
plus carboplatin (TC) or this combination with bevacizu-
mab as first-line chemotherapy. Bevacizumab for early
stages showed improvement in progression-free survival
in ICON7,17 but Japanese insurance only covers combi-
nation therapy for advanced stages (ov9) because of con-
cerns about increased adverse events, including
hypertension and gastrointestinal tract perforation. Clini-
cians showed good compliance with chemotherapy for
malignant germ cell tumors. Table S2 shows that the
population unable to adhere to this treatment was indi-
viduals over 50 years old, at high risk of severe adverse
events.

Ov11 was about HRT after surgical treatment.
Patients undergoing bevacizumab maintenance therapy
were excluded because of concerns about concurrently
administering bevacizumab and estrogen, both carrying
thrombosis risks. This indicator had the lowest adherenceT
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rate (22.6%). Notably, 20 (3.3% nonadherent) patients in
the “other” category underwent fertility preservation sur-
gery. They were included because DPC surgical codes did
not distinguish fertility-preserving and conventional
resection. HRT does not increase recurrence and
improves overall survival in Caucasians.18,19 Given this
proven efficacy and safety, the low adoption rate of HRT
is a global concern. Rauh et al. sounded an alarm about
the 48.0% HRT initiation rate following iatrogenic meno-
pause,20 but our results indicated an even lower rate.
However, the rate of clear cell ovarian carcinoma is
higher in the Japanese population, with unique character-
istics,21 and the risk for recurrence and other indicators
have not been evaluated in this group. Japanese guide-
lines therefore only recommend HRT for patients with
symptoms or aged <45 years, where benefits are deemed
more likely than for older patients. Before promoting the
widespread use of HRT, further examination of its safety
in the Japanese population is desirable.

Our study had several limitations. First, the database
includes only care provided at registered hospitals. Tests
and treatments administered in other hospitals are not
captured in the data. However, this data limitation was
not frequently addressed in the reasons for nonadher-
ence. Second, approximately 70% of invited designated

cancer care hospitals across Japan participated in this
study, and the result may therefore skew toward better
adherence than the Japanese average. The reasons for
nonadherence were also only provided by a subset of the
hospitals, and only motivated hospitals participated
because of the substantial burden involved in reviewing
reasons. This limits the generalizability of the results.
Finally, the indicators were developed through a stan-
dardized process of RAND/UCLA appropriateness
methods to ensure consensus among clinical experts and
alignment with scientific evidence. However, their valid-
ity in terms of outcomes should be examined prospec-
tively. The indicators were also developed in 2020 to
reflect current practice standards and health insurance
coverage. However, standards of care may change to
reflect new research findings and the indicators will
require ongoing revision.

In this study, we evaluated Japanese ovarian cancer
care practice using a set of process-of-care indicators.
Adherence was generally high for treatment indicators,
but lower for indicators for diagnosis and HRT after the
main treatment. We will continue to assess the quality of
ovarian cancer care using quality indicators, to encour-
age the development of best practice for patients with this
condition.

TABLE 3 Adherence rates for pattern-of-care items (PCIs).

PCI Target patients (number) Specified care (number)
Adherence
rate (%) SD (95% CI)

Surgical management ov1x Additional laparotomy after laparoscopic surgery

Ovarian cancer patients with
laparoscopic surgery (n = 185)

Patients with additional laparotomy
the day after laparoscopic
surgery (n = 68)

36.8 48.3 (29.8–44.1)

ov2x Intraoperative frozen section analysis during first surgery

Patients who had surgery for ovarian
borderline tumor or ovarian
cancer younger than 70 years
(except staging laparoscopic
surgery) (n = 5855)

Patients with intraoperative frozen
section analysis (n = 3668)

62.6 48.4 (61.4–63.9)

Chemotherapy and
its management

ov3x Combination of bevacizumab and TC regimena as first-line chemotherapy for
Stage III and IV patients

Stage III and IV ovarian cancer
patients with first-line
chemotherapy (except
bevacizumab) (n = 1919)

Administering bevacizumab
(n = 777)

40.5 49.1 (38.3–42.7)

ov4x Avoiding chemotherapy for Stage I and II ovarian borderline tumor

Patients diagnosed with ovarian
borderline malignant tumor
(n = 1788)

Those who were not administered
any chemotherapy (n = 1726)

96.5 18.3 (95.6–97.3)

ov5x Usage of NK1 inhibitorb with carboplatin administration

Patients whose chemotherapy
regimen contains carboplatin
(n = 4925)

Usage of phosaprepitant or
aprepitant (n = 3385)

68.7 46.4 (67.4–70.0)

aTC regimen: paclitaxel + carboplatin regimen.
bNK1 inhibitor: neurokinin 1 inhibitor.
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