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Introduction. This study aims to evaluate the impact of a new financing policy (25% bonus) on the centralization
of radical surgical procedures for cancer treatment in high-volume hospitals in Poland. It builds on existing research that
demonstrates a positive correlation between treatment outcomes and the volume of patients managed at a center,
extending to various cancer types and treatment modalities including both surgical and non-surgical approaches.
Material and methods. Reimbursement data was collected about all radical surgery procedures related to cancer
treatment funded from public sources in Poland in 2019-2022. Hospitals were clustered in three groups: 1) high-volu-
me, 2) “close to” high-volume, and 3) low-volume hospitals. To assess the maximum number of providers in each type
of cancer surgery, the volume procedures for low-volume hospitals was recalculated.

Results. In the years 2018-2022, over 450 hospitals provided radical surgery services in the 13 cancer groups studied.
This value changed slightly during the period under study. In almost half of the analyzed cancer groups, the number
of low-volume hospitals is increasing. An increasing number of hospitals are providing services below the thresholds.
At the same time, across almost all studied groups, the number of high-volume hospitals also increased. Analysis
of the distribution of services by clusters proves the gradual concentration of the market. The share of radical surgery
services provided by low-volume hospitals decreased from 39% in 2019 to 35% in 2022. The share of services provided
in high-volume hospitals increased gradually from 49% to 57% (highest for prostate, kidney and thyroid cancers).
Conclusions. The financial model providing additional revenue for high-volume hospitals with additional requirements
regarding the treatment process, as well as having no required minimal volume of procedures, induced the centraliza-
tion of radical oncology surgery only insignificantly.
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For many cancer types, survival as well as outcomes are impro-
ved when patients receive management at treatment centers
that encounter high numbers of patients annually. Studies have
researched and confirmed a relationship between surgeon
volume and improved health outcomes for high-risk surgical

procedures in oncology. Other studies show that higher hospi-
tal surgery volumes are also associated with better outcomes
compared to low-volume hospitals [1]. Some research even
shows that greater hospital volume can be a substitute for sur-
geon’sindividual experience, by transferring the organizational
learning curve [2]. This correlation is specifically important for
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less common diseases and tumors when patients benefit from
being treated in high-volume centers [3].

The research on volume-outcome associations have been
held on numerous types of cancer procedures, both resections
as well as reconstructions: colon cancer [4, 5], colorectal sur-
gery [6], rectal surgery [7-9], pancreatic or esophageal cancer
resections or free tissue transfer [10], breast cancer surgery
[9], lung cancer [11]. Also research on nonsurgical treatment
of oncology patients has shown improved survival for treat-
ment in high-volume hospitals [12, 13].

Improved outcomes are associated with clinical outcomes
such as mortality, short-term and medium-term survival, in-ho-
spital death, complications, or length of stay. This is confirmed
for different types of oncological surgery, including laparo-
scopy [5, 6] and robotic surgery [14]. Other research shows
that lower number of complications is positively associated
with lower costs of cancer nonsurgical treatment [15, 16].

As a consequence of the evidence on volume-outcome as-
sociations, efforts have been made in several countries and areas
tointroduce regulation on minimum volume or other means to
promote centralization [17]. Such a policy has also been introdu-
ced in Poland in oncological surgery — it differentiates prices for
treatment, with higher prices granted to high-volume hospitals.
The research on the effects of such policies is still relatively
limited and new. Hospitals' reaction can differ depending on
factors such as the distance that the patient has to the nearest
high-volume hospital as well as the hospital’s capacity.

The aim of the study was to analyze the impact of the new
financing policy on the centralization of the procedures of radi-
cal surgery in cancer treatment to high-volume hospitals in Po-
land.This analysis focuses on the primary outcome of whether
the radical surgery was concentrated at high-volume hospitals
compared to the situation before the financial mechanism
was introduced.

Material and methods

Overview of oncological package and selection

of primary outcome

The oncology package was the first approach in Poland to coor-
dinated care of cancer patients. The primary goal of this reform
was to improve treatment results by shortening the time from
suspicion of cancer to the initiation of treatment, and to pro-
vide comprehensive care at every stage of the disease (using
the Diagnostics and Oncological Treatment Card, hereinafter:
DILO).

The oncology package introduced maximum deadlines
for oncological diagnostics, and defined requirements for
healthcare providers to ensure a quick and comprehensi-
ve service of a specific standard. Healthcare providers were
obliged to provide access to several diagnostic tests as part
of oncological diagnostics at the level of outpatient specialist
care within a specified period (28 days to conduct preliminary
diagnostics in order to confirm or exclude cancer; another

21 days to conduct comprehensive diagnostics in order to
determine the type, stage and location of the cancer). Du-
ring hospital treatment (which should be commenced within
14 days), it was necessary to conduct a medical consultation
panel and provide access to all cancer treatment methods, i.e.
surgical treatment, chemical treatment and radiotherapy [18].
Economicincentives were also used to increase the efficiency
of the diagnostic and treatment process.

The concept of a“leading center”was also introduced. One
of the conditions for such a center was to have a surgical ward
(this condition does not apply to malignant tumors of the he-
matopoietic or lymphatic system) [19]. The aim was to induce
centralization of dispersed surgical practice. Access to radio-
therapy and chemotherapy could be guaranteed through
a cooperation agreement or subcontracting.

In 2018, the National Health Fund introduced financial
mechanisms. The goal was to strengthen the concentration
of providers. Hospitals specializing in performing specific
surgical procedures to oncology patients (with a DiLO card)
were granted higher prices for their services. The 25% bo-
nus was granted to hospitals that exceeded the threshold
for the volume of procedures in a given cancer group (tab. )
and provided these services within DiLO conditions.

Study period
We used NFZ reimbursement data from January 1, 2019, thro-
ugh December 31, 2022. We defined the starting point as

Table I. Volumes of radical surgery procedures that entitle higher prices
-2018 year

Cancer type Volumes of radical
surgery procedures

lung cancer 70

urinary bladder cancer 30

ovarian cancer 30

colorectal cancer 75

uterine cancer 60

kidney cancer 50

breast cancer 250

prostate cancer 75

pancreatic cancer 30

stomach cancer 30

thyroid cancer 75

central nervous system cancer 150

throat cancer 50

Source: Ordinance No. 87/2018/DSOZ of the President of the National Health
Fund of August 23, 2018, amending the order on determining the conditions for
concluding and implementing contracts such as hospital treatment and hospital
treatment - highly specialized services
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the first year after the "25% plus for high-volume hospitals
financial mechanism was introduced. The intervention was
introduced on July 1,2018, for all hospitals. Recognizing that it
takes time to redesign clinical care and optimize performance
in a new payment model, we have analyzed the data starting
from the first full year after the new model was introduced to
the last available period, which was 2022.

Radical surgery in cancer treatment
We included all radical surgery procedures related to the can-
cer treatment for which the "25% plus for high-volume hospi-
tals" mechanism was introduced. We included only hospitals
which provided treatment funded by the NFZ, the only public
payer. These are almost all the procedures provided in Poland,
as hospital treatment is hardly ever funded from private sources
[20]. NFZ reimbursement data was obtained for each provider
and contained information about principal discharge diagno-
ses (ICD-10), provided procedures (ICD-9 CM) and financing
type (oncological package/not oncological package).
Hospitals were clustered in three groups: 1) hospitals gran-
ted a 25% high-volume benefit, 2) “close to”high-volume ho-
spitals i.e. hospitals providing sufficient volume of procedures
to be granted the benefit but not fulfilling the other criteria
for the oncological package, and 3) low-volume hospitals.
To assess the maximum number of providers in each type
of cancer surgery, we recalculated the number of procedures
provided by providers in low-volume hospitals and divided
them by surgery threshold value for defined cancer type.

Results

Change in the number of hospitals

Inthe years 2018-2022, over 450 hospitals provided radical sur-
gery services in the 13 cancer groups studied (tab. Il). This value
changed slightly during the period under study. The largest
number of providers were observed in procedures involving
colorectal cancer (416 in 2019). At the same time, the largest
decrease in their number was observed within this treatment
group (a drop of 24 centers in 2022). A similar decline (22 cen-
ters) was observed in the case of radical surgery for stomach
cancer. However, the highest relative decrease (by 11%) was
recorded for breast cancer — out of 176 hospitals reporting
services in 2019, 156 were recorded in 2022. A reduction
in the number of hospitals (by 2) was also observed in kidney
cancer. In the remaining locations, there were no changes
(ovarian cancer, lung cancer) or an increase in the number
of hospitals (throat cancer, prostate cancer, uterine cancer,
central nervous system cancer, urinary bladder cancer, thyroid
cancer and pancreatic cancer).

In the case of almost half of the analyzed cancer groups (i.e.
throat cancer, kidney cancer, central nervous system cancer,
urinary bladder cancer, thyroid cancer and pancreatic cancer),
anincreasing number of hospitals are providing services below
the thresholds (fig. 1). At the same time, in almost all studied
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Table II. Number of hospitals by cancer type

Year and number of hospitals

Cancer type

2019 2020 2021 2022

throat 88 92 93 95
prostate 132 135 137 135
ovarian 178 183 175 178
colorectal 416 418 394 392
uterine 245 249 248 248
kidney 179 186 183 177
central nervous system 78 79 81 82
urinary bladder 133 140 137 139
breast 176 167 155 156
lung 36 41 40 36
thyroid 172 162 176 191
pancreatic 117 127 122 119
stomach 272 261 250 250
total 471 475 456 455

Source: “Healthy Data" website, published by eHealth Center

groups (except for pancreatic cancer), the number of hospitals
providing services above the required threshold increased. This
is not the result of the emergence of new service providers but
the reorganization of service providers who were previously
in the"potentially above the threshold”category, i.e. providing
services in a volume exceeding the required threshold but
not meeting the conditions of the DiLO card (probably due
to the inability to provide consultation or meet the deadlines
for diagnosis and initiation of treatment).

The degree of concentration of the market for
radical surgery procedures
Analysis of the distribution of the number of services by cate-
gory of hospitals proves the gradual concentration of the mar-
ket (tab. Ill). The share of radical surgery services provided by
hospitals not meeting the threshold decreased from 39%
in 2019 to 35% in 2022. During the period under review,
the share of services provided by hospitals in the “potentially
above the threshold” category also decreased by 3 percenta-
ge points. In turn, the share of services provided in hospitals
above the threshold increased gradually from 49% to 57%.
On the other hand, it can be stated that more than 40% of se-
rvices are still provided by hospitals below the threshold.
Concentration of procedures in large centers is observed
in all (except for pancreatic cancer) examined cancer groups
(fig. 2). In the case of radical surgery for prostate, kidney
and thyroid cancers, the increase in the share of services
provided by high-volume hospitals was 15 percentage points,
14 percentage points and 12 percentage points, respectively.
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*above the threshold - the volume of procedures performed as part of the oncological package or comprehensive oncological care was at least equal to the threshold value;
potentially above the threshold - the volume of procedures was at least equal to the threshold value, regardless of the scope of services in which it was reported; below
threshold — the volume of treatments below the threshold value. Source: own calculation based on “Healthy Data” website, published by eHealth Center

Table I1l. Number of radical surgeries by hospital category

Year Total Below the threshold Potentially above the threshold Above the threshold

2019 76,884 30,303 39% 9,271 12% 37,310 49%
2020 69,074 28,820 42% 7,308 11% 32,946 48%
2021 75,098 26,832 36% 7516 10% 40,750 54%
2022 82975 28,714 35% 7,229 9% 47,032 57%

Source: own calculation based on “Healthy data” website, published by eHealth Center.
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Table IV. Number of hospitals providing radical surgeries and projection*
by cancer type (2022 year)

Cancer type 2022 2022* Difference
throat 95 38 -57
prostate 135 80 =55
ovarian 178 62 -116
colorectal 392 133 -259
uterine 248 81 -167
kidney 177 80 -97
central nervous system 82 37 -45
urinary bladder 139 56 -83
breast 156 48 -108
lung 36 28 -8
thyroid 191 40 =151
pancreatic 119 27 -92
stomach 250 66 -184

*max number of hospitals i.e. assuming that hospitals below threshold provide
number of services accounted to threshold (ceteris paribus). Source: own calculation
based on "Healthy data” website, published by eHealth Center

In turn, small increases (at the level of 1 pp or 2 pp) were
observed among procedures performed in lung cancers
and stomach cancers. In the remaining groups the increase
was 6 pp-9 pp.

Considering the number of services provided in hospitals
that do not meet the volume threshold, it should be conclu-
ded that across all cancer groups the number of healthcare
providers providing radical surgery should be limited (tab. IV).
The biggest changes should concern healthcare providers
performing procedures in colorectal cancer surgery — a re-
duction to 133 healthcare providers in the country instead
of the current number of 392.

Discussion
The implemented solution of determining the threshold
above which a hospital qualifies as high-volume is a solution
used in some countries, since several studies show positive
clinical outcomes related to cancer treatment in high-volume
hospitals — emphasising it especially for the most complica-
ted, rare procedures. Individual countries differ in how they
implement this solution, which largely depends on the type
of healthcare system. Some countries, especially those domi-
nated by publicly financed health care, have introduced more
strict regulatory procedures [21]. For example, researchers
in the German sector have determined minimum thresholds
for treatment procedures that ensure better outcomes [22].
However, solutions defining volume thresholds also exist
in the United States [23].

The example of Johns Hopkins Hospital or the Leap-
frog Group have illustrated effective actions toward incre-
asing the share of individual hospitals in the total number
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of procedures. The analysis conducted for Poland did not show
such strong effects in the examined period (four consecutive
years after the implementation of the change). The reason for
the weak consolidation effect may be an insufficiently large
financial incentive that constitutes a real incentive for hospi-
tals to increase the volume of activities. The reasons may also
be organizational - large hospitals may not have sufficiently
large resources to be able to consume a significant increase
in the number of services. Additionally, some hospitals may
fail to meet the organizational conditions for the DILO card.
The additional financing may not cover the costs related to
the reorganization of the treatment process to meet the de-
adlines for starting treatment or implementing counseling.

Onthe other hand, the solution used in Poland introduces an
incentive for high-volume hospitals, while at the same time there
are no entry barriers for hospitals performing fewer procedures,
preventing them from entering the market. What is important is
that oncology had no budget cap before - all services provided
were financed. The solution of excluding from the market provi-
ders with fewer than the required number of procedures is used
in Poland, for example, in relation to arthroplasty procedures; it
is justified by the learning curve and the need to continuously
provide services to maintain high quality.

Additionally, it is the patients and their referring doctors
who decide on where the surgery is performed. Educating
and informing patients and referring doctors on hospital vo-
lumes and outcomes for different procedures would be useful.
Public dissemination of performance data is already under
way in some countries [21]. In Poland, data on the number
of servicesis available in the payer's information system as well
as on the "Healthy data” website, but they do not constitute
a source of information for patients or doctors considered
when choosing the hospital performing the procedure.

In healthcare systems in which patients are free to cho-
ose where to be treated, understanding patients’ behavior
and what drives them towards the most effective choice is
of paramount importance. As Italian research shows, the di-
stance to hospitals is among the most significant factors that
play a role in the patient decision process. The same research
has shown, however, that patients affected by comorbidities
are more responsive to hospital quality and less to distance [24].

A policy of centralization of the most complex cancer
surgery may lead to improved outcomes, and therefore, the in-
troduction of financial or institutional incentives is justified.
As shown by Ciesielski et al,, the specialization of the surgical
department on surgical oncology improves the outcomes
[25]. Efforts should focus on optimizing the balance between
patient access to specialty care and the experience of the tre-
ating center [12]. Perhaps improving the care coordination (e.g.
providing post-hospitalization care closer to home) would be
an important facilitator of the surgery centralization process.

The dispersion of radical oncological surgery procedures
in Poland may be partly because doctors work in more than



one hospital and perform surgical procedures in each facility.
According to the “Maps of health needs’, the average number
of jobs for doctors specializing in oncological surgery in 2019
was 1.78, for thoracic surgeons — 2.08, and for general surge-
ons—1.61[26].This means that the surgeon’s experience often
goes beyond the experience acquired in each hospital. At
the same time, however, research on the importance of volume
of procedures performed in a given hospital indicates that this
relationship is complex. A study by Harmon et al. [2] indicated
that medium-volume surgeons achieved excellent outcomes
similar to high-volume surgeons when operating in medium-
-volume or high-volume hospitals, but not in low-volume
hospitals. As shown by Huo et al., [27] the doctor’s experience
is crucial, but it is strengthened by the experience of the ho-
spital, which translates into the experience of the entire team.
This justifies centralization, not only in terms of the number
of hospitals, but also of the surgeons who carry out the most
complex treatments within them [28]. In Poland, such a solu-
tion is used for robotic treatments.

The analysis of quantitative data indicates that to effective-
ly achieve the goal of consolidating radical oncological surgery
procedures, it is necessary to strengthen the mechanisms used
or tweak them. A possible direction is to implement more rigid
regulations specifying hospitals authorized to perform these
procedures or specifying a minimum threshold for the volume
of services below which the most complex procedures will not
be financed by the payer.

The presented data also provoke consideration of a more
thorough restructuring of the mechanism used. The incentives
of provider payment systems are known to have animpact on
the volume and quality of care. Research conducted by Link
et al. [29] showed that the implementation of a minimum
threshold for colon or rectal resections would exclude a lot
of hospitals in the Netherlands that provide high quality treat-
ment and include hospitals with lower-than-expected quality.

The number of procedures is an imperfect parameter
of treatment quality. Surgical quality is influenced by case mix,
surgical technique, diagnosis, process designs, organizational
structures and volume. High volume has a positive impact on
several of those factors, but only to some extent leads to quality
improvement. Some authors write about a quality plateau [30]
or a surrogate parameter that should be supplemented with
other quality measurements — structural, process and result
[29, 31, 32]. In Poland, such an opportunity is provided by
regulations on the oncology network and the adopted Quality
Act, which supports the implementation of quality parameters
in the system and relates them to the level of hospital revenue.

A limitation of the study is that it does not account for
the impact of the COVID-19 pandemic, which could have
influenced the number of procedures conducted in hospitals.
Although all hospitals operated under challenging conditions
during the pandemic, the degree to which individual facilities
were affected varied significantly. Additionally, the authors

analyzed the values documenting the changes but have not
further analyzed the causes of this situation. A further area that
could be explored is the influence of other factors on the use
of health services, and the subsequent volume of provision
in a given hospital. These factors could include political or social
factors, for example. Further qualitative research is needed.

Conclusions

The financial model introduced for radical oncology surgery
was aimed to induce centralization of services. It is based on
the additional revenue for high-volume hospitals with additio-
nal requirements regarding the treatment process. Its desired
impact was insignificant, as the share of services performed
in high-volume hospitals increased in a very slow peace and at
the same time there were new providers entering the market
with low number of surgical procedures.
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