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ABSTRACT

Background. The cost of diabetes care increases world-
wide and is highest in the United States (US), while the
quality of care remains unsatisfactory.

The aim of this study was to compare the quality and
cost of type 2 diabetes mellitus (DM) care between
Waukesha, Wisconsin, US and Rzeszéw, Poland.
Methods. DM quality data for the Polish cohort
were abstracted from the charts of 79 DM patients
in Rzeszow, Podkarpacie from 1 January 2013 to 31
December 2014. Cost data were attained from the
Polish National Health Fund. Seventy-nine DM patients,
matched for age, body mass index, and sex, from
Waukesha, Wisconsin were chosen as comparators. DM
quality data was obtained from the medical record and
cost data from health system decision support staff.
Results. Average HbA,_ (%, mean = SD) in the Polish
and US cohorts were 7.4 = 1.4 and 8.0 = 2.1, respec-
tively (P = 0.03). Mean systolic/diastolic blood pressure
(mm Hg) in the two cohorts was 150 = 17/81 = 12 and
132 + 17/74 = 11 (P < 0.001), respectively. The rates
of statin usage were 90% and 86% (P = 0.45), respec-
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tively. Costs of direct medical care (hospitalizations,
outpatient care, and medications) in the Polish and US
cohorts were 1,263 US dollars (USD) and 10,121 USD,
per annum, respectively.

Conclusion. This study reports significant differences
in cost with relatively small differences in quality and
of DM care between Poland and the US. As the US
continues to attempt healthcare reform in order to
decrease cost and increase quality, this study suggests
that gains in cost and quality may not be mutually
exclusive. (Clin Diabetol 2020; 9; 6: 469-474)

Key words: diabetes, the cost of care, quality of care,
Poland, United States

Introduction

Healthcare costs in the United States (US) are the
highest in the world and are rising [1, 2]. In contrast,
healthcare spending is much lower in European coun-
tries; e.g., 9,892 US dollars (USD) per capita in the US
versus 6,647 USD per capita in Norway in 2016 which
has the fourth-highest healthcare spending per capita
in the world [3]. Other countries in Europe, such as
Poland, have even lower healthcare costs [3]. According
to the Organization for Economic Cooperation and De-
velopment (OECD), Poland spent just 6.4% of its gross
domestic product (GDP) on healthcare in 2013, while
the US spent 16.9% of its GDP on healthcare that same
year. Despite the higher cost of healthcare in the US, life
expectancies at birth were similar: 77.7 years in Poland
and 78.8 years in the US for a person born in the same
year [4]. In the healthcare cost debate occurring in the
US, there are perhaps lessons to be learned from the
global community [5].
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Chronic diseases like type 2 diabetes mellitus (DM)
account for a significant proportion of the total money
spent on healthcare in the US [6]. Patients with DM ac-
count for 1in 4 healthcare dollars spent in the US, with
nearly half of that expenditure related directly to DM
[6]. Previous studies estimated that the direct medical
cost per patient with DM in the US was ~10,000 USD/
year in 2017 [6, 7]. In other middle- and high-income
countries, costs are significantly lower [8-10]. One of
the lingering questions in the healthcare cost debate is
whether the amount of money spent correlates with the
quality of care [2, 11, 12]. Life expectancy data noted
above seem to indicate that cost and quality may not
always correlate; however, there are no data directly
comparing the quality and the cost of DM care between
the US and a middle-income country such as Poland.

Any analysis comparing the health systems of the
two countries must control for potential variables that
may confound the conclusion [13]. Significant poten-
tial confounders include patient-level demographics
that would affect the cost or quality of care in a way
that is unrelated to the health system. Other potential
confounders include socioeconomic status and race.

The goal of this study is to compare the quality
of care and approximate costs for DM care between
two cities in the US and Poland Waukesha, US and
Rzeszow, Poland while controlling for potential con-
founders. The study will seek to answer whether an
increase in the cost of care leads to a commensurate
increase in quality of care.

Methods
Subjects

Charts from seventy-nine patients with DM attend-
ing a Diabetic Outpatient Clinic of the second level of
reference in Rzeszow, Poland (regional capital of Pod-
karpacie region of Poland) during the years 2013-2014
were randomly selected and quality of care data were
collected. An equal number of patients (with a mailing
address in the city of Waukesha, WI, US) attending an
Endocrinology Clinic in the Froedtert Health system
(State of Wisconsin) were reviewed and quality of care
data was similarly extracted. Charts in both cohorts
were only included if patients were aged > 18 years,
had an established DM diagnosis, had documented
glycated hemoglobin (HbA, ) values during the years
of review, and an up-to-date medication list. Patients
had to have received care (an office visit) at the above
clinics at least once during the years 2013-2014. Both
groups were cared for by board-certified Diabetologist
or Endocrinologists.

Subjects in the two cohorts were matched for
gender, the decade of life, and the World Health Or-
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ganization (WHO) body mass index (BMI) category.
The Polish cohort was the basis for selecting matched
patients in the Wisconsin cohort. The initial Wisconsin
cohort was identified using a database extracted from
the health system’s electronic medical record (EMR)
database and resulted in an initial cohort of ~5000
patients. Subsequently, the cohort was narrowed down
to those who matched on WHO BMI category, gender,
and the decade of life. Froedtert Health system consists
of several large hospitals and over one million outpa-
tient visits each year [14]. Institutional Review Board
approval was obtained from both Rzeszow University in
Rzeszow, Poland and the Medical College of Wisconsin
in Milwaukee, Wisconsin.

Regions of comparison

The cities in this study were selected as compara-
tors due to similarities in size, racial makeup, median
income, and unemployment rate. Rzeszow is a city with
a population of 188,606 in 2016, nearly 100% white,
amedian income of 28,847 USD in 2015, and an unem-
ployment rate of 7.3% in 2015 [15]. Waukesha, WI is
a city with a population of 72,363 in 2016, 86% white,
a median income of 31,874 USD in 2015, and an un-
employment rate of 6.3% in 2015 [16]. Waukesha, WI
was the closest in socioeconomic indicators to Rzeszow,
Podkarpacie among the surrounding cities served by
Froedtert Health system and was therefore used as
a comparison city. The income levels were normalized
based on Purchasing Power Parity (PPP) 2015 Polish
zloty (PLN) and 2015 US dollars (USD) of 1.76 PLN per
USD [17]. PPP normalizes for both the exchange rate
and local purchasing power of each currency [18].

Quality of DM care

Quality metrics were selected from the American
Diabetes Association (ADA) clinical guidelines [19]. The
quality measures that were collected for both Rzeszow
and Waukesha included HbA,_, blood pressure (BP),
rates of statin usage, nephropathy, and retinopathy.
Rate of statin usage is defined as a prescribed statin in
the chart or a documented statin allergy. Nephropa-
thy is defined as a lab test positive for proteinuria or
documentation of nephropathy in the provider note.
Retinopathy is defined as documentation of such by
an ophthalmologist on a dilated eye exam. These data
were collected through chart reviews in Poland. Data
for the WI cohort were collected through the EMR
database (HbA,  and BP), and the remainder (statin
usage, nephropathy and retinopathy) were obtained
through chart review.

HbA,_ and albuminuria measurements were
performed using a DCA 2000®+ analyzer (Siemens,
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Elkhart, IN, USA) using the monoclonal antibody meth-
od in Poland. In the US cohort, HbA, measurements
were performed using the same DCA 2000®+ analyzer
while albuminuria assessments were performed using
a Roche Cobas 8000 (Roche Diagnostics, Mannheim,
Germany).

Cost of DM care

The cost of care data for the Polish cohort was
provided by the Polish National Health Fund (NFZ),
which is a Polish government entity that pays for the
vast majority of care in Poland [20]. The NFZ provided
data in aggregate for the region of Podkarpacie. Cost
data included the cost of visits granted by NFZ in out-
patient DM clinics, hospitalizations of patients with DM
(including DM as comorbidity), and reimbursement of
DM medications for patients with DM in the Podkarpa-
cie region during years 2013-2014. The NFZ reported
the number of unique patients with DM included in
the cost data. The cost data was converted into USD
using PPP for the year in which the service was given.
The total direct medical cost was calculated by adding
together the costs of medications, outpatient visits,
and inpatient care. The cost calculated in this study is
an average for patients with DM living in Podkarpacie,
Poland.

The cost of care for the Waukesha cohort was
calculated directly from the hospital and professional
billing records captured in the Froedtert Health system.
Cost is reported as the direct medical cost during the
years 2013-2014 at the estimated Medicare reimburse-
ment, regardless of patient’s insurance coverage, for
a given service as calculated by Froedtert Health system
decision support staff. Direct medical cost includes the
costs of medications, outpatient visits, and inpatient
care. The cost of medications only includes data from
pharmacies operated by the health system. Additionally,
the cost is reported as a percentage of gross national
income (GNI) in 2013 as reported by the OECD for both
Poland and the US.

Data analyses

All data were extracted into an Excel spreadsheet.
Descriptive statistics (mean, standard deviation, sample
proportions, etc.) were used to describe the distribu-
tion of quality variables and complications within the
study sample. Continuous variables are presented
as the mean (standard deviation). Two-tailed t-tests
were used to test for differences across groups for
continuous variables and a chi-square test was used
for categorical variables. Significance level was set at
P < 0.008 to account for multiple comparisons (0.05/6)
using Bonferroni correction [21].

Results

Quality of care data was collected from 158 pa-
tients (43% women in both cohorts) with DM in Pod-
karpacie and Wisconsin. Mean ages of patients from
Poland and the US cohorts were 63.6 (9.0) and 63.3
(9.7) years (P = .83), respectively. Mean BMI was 31.9
(4.7) and 32.4 (5.0) kg/m? (P = .57) in the Polish and
US cohorts, respectively.

Comparison of quality of care

HbA, _level and nephropathy rate were significantly
lower in Polish cohort, while both systolic and diastolic
BP values were lower in the US patients. Statin use and
retinopathy prevalence were not significantly different
(Table 1). In the Polish and US cohorts, 84% and 99%,
respectively, were screened for nephropathy, while
100% and 85%, respectively, were tested for diabetic
retinopathy.

Comparison of costs

The mean direct cost of care (cost of hospitaliza-
tions, outpatient care, and medications) per patient
expressed in USD and as % of the GNI per capita was
considerably higher in the US compared to Poland
(Fig. 1).

Discussion

In this study of two cohorts from comparable cities
in Poland and the US, we found that glycemic control
as measured by HbA, was not statistically different
between the two groups, but there was a significant
difference in direct care costs. BP levels were statistically
significantly lower in the US cohort compared to the
Polish cohort. Nephropathy rates were higher in the
US cohort although fewer patients were evaluated for
nephropathy in the Polish cohort. Retinopathy rates and
statin usage were not significantly different between
the two groups. This is the first study, of which we are
aware, to compare the quality of care in cohorts be-
tween two countries with different healthcare systems
in matched cohorts.

In this study, we chose objective measures to as-
sess the quality of DM care. American Diabetes Asso-
ciation guidelines recommend measurement of HbA,
every 3-6 months, assessment of BP at every visit with
a goal systolic pressure less than 130 mm Hg, annual
screening for microalbuminuria and retinopathy, and
statin therapy for patients with clinical cardiovascular
disease or age > 40 years, regardless of baseline lipid
levels [19]. Previously published quality metrics data
from a US population (n = 3131 in Minnesota) showed
similar HbA, _of 7.3% and mean systolic BP of 133 mm
Hg, however, the rates of nephropathy and retinopathy
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Table 1. Quality of care measures in the Polish (Rzeszéw) and American (Waukesha) cohorts

Parameter Rzeszéw n = 79 Waukesha n = 79 P value
HbA, (%) mean = SD 7.41 £ 1.41 8.04 £ 2.14 0.033
Systolic blood pressure [mm Hg] 150.39 + 16.66 131.99 + 16.71 < 0.001
Diastolic blood pressure [mm Hg] 80.62 + 11.51 73.56 = 11.26 < 0.001
Statin usage (%) 0 86 0.450
Nephropathy rate (%) 17 37 0.006
Retinopathy rate (%) 10 21 0.069
20 1 r 20
181 |:| Poland L 18
16/ [ usa L 16
- 144 14
kel
§ 121 F12 o
£ g Lg &
a 8 8
3 6 6
41 -4
21 1.263 L5
0- -0
Direct costs (USD) Percent of GNI (%)

Figure 1. Direct medical costs of diabetes care in Rzeszéw (Poland) and Waukesha (US) expressed in US dollars (USD) and as

percent of Gross National Income (GNI) per capita

were significantly lower. Nephropathy and retinopathy
rates in the cohort from Poland were significantly lower
than in the US cohort [22]. The Wisconsin Collaborative
for Healthcare Quality (WCHQ) reported 83% statin
usage at a clinic in Waukesha, WI which is consistent
with our report in the US cohort [23]. A Polish study in
2013 described the quality of DM care for a 249-person
cohort [24]. The mean HbA,_was 7.3% and the mean
systolic BP was 131 mm Hg. The rate of statin usage
was 81%. The rates of nephropathy and retinopathy
were 31% and 42%, respectively. While HbA, was
comparable, BP level and statin usage were slightly
higher in our Polish cohort compared to this previously
published study. The rates of both nephropathy and
retinopathy were both lower in our cohort.

The costs of care we estimated in our study are
similar to previous studies in both countries. Our esti-
mate of 1,263 USD for direct medical care in Poland is
in line with previous estimates of approximately 1,000
USD in 2009 [24, 25]. Our estimate of 10,121 USD per
year for direct medical care for patients with diabetes in
the US is similar to previous estimates of approximately
10,000 USD per year in 2017 [6, 7]. Substitution of
the estimated Medicare reimbursement for the actual
reimbursement likely artificially lowered the US cost
reported in this study.
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Previous studies have either addressed cost or qual-
ity of diabetes care in isolation of each other, which
makes it difficult to infer relationships between the
quality of care and cost due to a paucity of controlled
variables [13]. This is the first study to estimate both
measures in the same study in populations matched for
age, gender, BMI and socioeconomic status. Previous
studies have used statistical methods to control for
demographic variables. No other studies have utilized
a matched cohort. Additionally, the similar quality
results of our study are also unique in that it examines
a chronic disease, instead of a particular procedure
or episode of care. Examining a chronic disease that
touches many different components of the health
system using a matched cohort suggests that differ-
ences in cost are due to foundational differences in the
health system. The results of our study suggest that the
US health system delivers a similar quality of DM care
at a significantly higher cost. Both groups were cared
for by a sub-specialist. In addition, we attempted to
control socioeconomic factors by matching for the city
in which they primarily live in.

Burgeoning healthcare costs in the US threaten the
fiscal sustainability of the country [26, 27]. The high
cost of healthcare in the US has been attributed to
multiple reasons including wasteful spending, prescrip-
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tion drug costs, and advances in medical technology
(technology creep). In addition, an aging workforce,
unhealthy lifestyles, high administrative costs, lack
of patient ownership of their care, and consolidation
of provider practices all create an environment for
unfettered cost growth [26, 27]. Previous debates
have focused on delineating whether the high cost of
healthcare in the US is due to high prices or high utili-
zation [12, 28]. This debate has by no means reached
a consensus because many of these analyses focus on
asingle procedure or episode of care [28, 29]. While our
study did not valuate all of these factors, we did control
for demographic features that can be considered as
a higher risk for health care costs (i.e. older age, obesity,
and care by a sub-specialist).

Our study is not free from several limitations. The
first one is its retrospective nature and the exact study
design was not able to be replicated in each region
due to differences in health system infrastructure. In
addition, the data cover the period 2013-2014, i.e.
before the wider introduction to market newer drug
classes: SGLT-2 (sodium-glucose cotransporter-2)
inhibitors and GLP-1(glucagon-like peptide-1) recep-
tor agonists. Moreover, the tariffs for inpatient and
outpatients services in Poland may not reflect the cost
covered as in the US. In Poland, but also in the US,
apart from the direct medical cost per patient covered
by national payer or medical insurance services, sub-
stantial role can play patient’s co-payment, especially
for not-reimbursed or partly reimbursed drugs which
depends on legal regulations and not necessarily on
clinical practice. Despite we matched patients for
gender, the decade of life and BMI to minimize bias,
there are still many variables that could differ in each
cohort, e.g. diabetes duration, presence of comor-
bidities, including cardiovascular disease (CVD) and
the treatment used. We are aware that the list of the
quality measures could be longer, but we were focused
on the measures strictly associated with diabetes care
i.e. glycemic control, blood pressure control, statin
use and presence of microvascular complications.
Macrovascular complications can develop indepen-
dently of diabetes and frequently precede diabetes
diagnosis, thus, we decided not to include this variable
into quality measures. Additionally, another potential
confounder is the severity of DM in each cohort. It is
possible that primary care providers referred to less
complex DM patients to an Endocrinologist in one of
the cohorts. We were unable to evaluate other ADA
recommendations such as annual dental care, and
annual comprehensive foot exam. We also acknowl-
edge that the political climate, patient and societal
expectations, and litigation environments are mark-

edly different between each country. Due to all these
limitations, our findings cannot be generalized to the
whole populations of both countries. Nevertheless,
irrespective of these limitations, our study, conducted
in comparable cohorts, indicate that similar diabetes
control can be attained, in case of Poland, with sub-
stantially lower expenses.

Conclusion

The US continues to attempt healthcare reform in
order to decrease cost and increase quality. This study
reports minimal differences in quality and significant
differences in cost between a matched cohort in
Poland and the US and thus fills a critical gap in the
literature by suggesting that gains in cost and qual-
ity may not be mutually exclusive. Further research is
needed to understand how to best apply these lessons
as health policy.
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