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I Abstract
Introduction. Diabetes is one of the 10 most important chronic diseases in the world. According to the data of the
International Diabetes Federation, in Poland 9% of the population between the ages of 20-79 suffer from diabetes.
Objective. The aim of this study was to investigate the differences in the prevalence of diabetes in urban and rural areas
in Poland, and the preparation of a model describing the phenomenon.
Materials and Method. Differences between urban and rural areas were studied for the occurrence of patients treated
with diabetes per 100,000 inhabitants, the number of patients, structure of treatment per the used products, and the costs
of reimbursement of treatment products between 2008-2012. Urban and rural cases were compared using zip codes. The
basis for classifying a patient as being an inhabitant of an urban or rural area was an urban zip code of the declared place
of residence.
Results. Differences were observed both between various areas of Poland, as well as depending on whether the declared
place of residence of the patient was urban or rural. Differences between urban and rural areas within the studied period
have increased. The difference in the prevalence of diabetes among the inhabitants of Podlaskie, Slaskie or Swietokrzyskie
provinces is striking.
Conclusion. Differences between urban and rural areas which depend on morbidity and detection of patients in the
earlier phase of illness, the structures of medical technologies used in the treatment process, the number of purchased
pharmaceuticals, enable better monitoring of effectiveness and quality of politics on prevention and treatment of chronic
diseases. It is important for the creation of a health policy to devise a system of indicators, which will enable a decrease in

the existing differences between regions, and between the urban and rural areas within the provinces.
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INTRODUCTION

Diabetes is one of the 10 most important chronic diseases
in the world [1]. According to the data of the International
Diabetes Federation (IDF), in Poland 9% of population
between the ages of 20-79 suffer from diabetes [2]. According
to the IDF:
Diabetes was the main cause of death of over 100,000
persons in EU member states in 2011 and is the main cause
of deaths in most developed countries (...) additionally,
approximately 50% of persons with diabetes die as a result
of cardiovascular disease, and 10-20% as a result of renal
failure. (IDF, 2011) [2, p. 42].

Diabetes is responsible for 3.5% of worldwide deaths caused
by non-infectious diseases [3, p. 35]. In Poland, diabetes is the
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cause of 6.3% of deaths [4]. According to the World Health
Statistics, in Poland cardiovascular disease and diabetes are
responsible for 219 deaths per 100,000 of inhabitants in the
age bracket of 30-70 in 2008 [3].

Epidemiological data indicate that currently approximately
366 million people suffer from diabetes, by 2025 their number
will increase to over 522 million [5], and during the next 30
years it will increase two-fold. According to the WHO, the
incidence of diabetes since 2006 is higher than the incidence
of HIV/AIDS infection, which means that this is the first
time that an infectious illness is not the most important
single cause of mortality worldwide. According to Taton and
others, the estimated number of diabetes patients in Poland
amounts to over 2.5 million people, whereas approximately
25% of the sick are not aware of their illness [6]. Sobierajski
and Czupryniak estimate the number of diabetics in Poland
to be 2.6 million, which is 5% of Polish society, and probably
750,thousand of them are not yet aware of this’ [7].

In order to avoid complications and costly hospitalization,
the treatment of diabetes should be properly managed [2, p. 10].
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The actions of the Polish National Health Fund (Narodowy
Fundusz Zdrowia — NFZ) concerning the financing of
medicinal products used in the treatment of diabetes are
in accordance with the initiatives of the European Diabetes
Leadership Forum, intended to improve the prevention,
early detection and intervention, as well as management
and control of diabetes [2, p. 42]. The ranking of diabetes as
a factor causing lost years of life through earlier death has
fallen from 14 place in 1990 to 16 place in 2010 [8].

In Poland, the total cost of diabetes treatment amounts to
approximately 6 billion ztotys [9], of which the direct costs
in 2011amounted to about 2.5 billion ztotys. Of this amount,
71% applied to the cost of diabetes medication, and 29%
were generated by medical care (including primary health
care, ca. 225 million zlotys, and outpatient treatment and
hospitalization — 500 million zlotys) [10]. At the same time,
it is assumed that the costs of reimbursement of diabetes
medication and diagnostic tests for self-diagnosis [11] in
2005-2009 increased by 26%.

In the case of diabetic patients, the financial burden
they bear as a result of the necessity of purchasing diabetes
medication is a very significant cost element. All substances
are reimbursed only to a specific established level of the
cheapest medication in the group, with the result that
the patients themselves are required to bear part of the
expenses [12].

In accordance with Polish regulations [13, 14], diabetes
medication is issued to patients based solely on a doctor’s
prescription. Access to the data of reports of sales based
on prescriptions of generally accessible pharmacies for
Provincial Departments of the National Health Fund [15,
16, 17, 18] has enabled an analysis of the use of diabetes
medication in Poland in the years 2008, 2011 and 2012, in
particular:

A. showing regional (provincial) trends on the use of strips:

i. establishing the population of patients using insulin,
summary costs of use of insulin, divided into urban
and rural areas;

ii.establishing the population of patients using oral
diabetes medication, summary costs for the use of
oral diabetes medication, divided into urban and rural
areas;

iii. establishing the population of patients using
simultaneously insulin and oral diabetes medication,
summary costs for the use of insulin and oral diabetes
medication, divided into urban and rural areas.

B. Showing the trends of individual population groups

(provinces, urban, rural areas).

Important for planning and implementing the policy on
chronic diseases, such as diabetes, is ensuring the accessibility,
equality, and ability to finance therapy regardless of the
patient’s place of residence. Table 2 assesses the effectiveness
of insulin treatment [19]. Analysis of the differences in the use
of diabetes medication between urban and rural areas will
be the initial point for further analysis within the presented
study. Further analyses shows the differences between urban
and rural areas as basic indicators for monitoring in such
fields as:

- diagnosed patients in respect to potentially sick;
- treated vs. diagnosed patients;
- diabetes morbidity rate according to gender and age per

100,000 inhabitants;

- treatment technologies used. Analyses of changes in
the treatment process (replacement of insulin with oral
medication etc.);

- percentage structure of patients in individual forms of
treatment;

- costs of reimbursement and surcharges of domestic
households for medicinal and diagnostic products
(% division of costs: National Health Fund payer vs. patient,
cost of reimbursement of 1 pack; amount of surcharge on
1 pack);

- types of diabetes.

When conducting comparative analysis, it is important to
answer the question: What dimensions are important when
collecting data? These dimensions, in the future will enable
improvement in the quality and detail of data, and may enable
better allocation of resources, thus resulting in the resources
being more adequate to the needs. Also important from
the point of view of urban vs. rural area difference analysis
methodology, the following can be indicated:

- patient’s gender

- patient’s age

- incidence

- morbidity

— detectability (diagnosis)

— direct cost of treatment per 1 patient

— share (% structure) of population and costs

- dynamics of the number of patients in time

- basic statistic measures, e.g. mean, deviation from the
mean

— where there is the biggest increase and where there is
the biggest decrease in the number of patients (absolute
numbers, not taking into account the number of
inhabitants).

The number of studies on the differences between diabetes
sufferers in urban and rural areas is small [20, 21, 22]. Andrus
et al. limit themselves to testing the variety between the
urban and rural areas within one state [23]. Weingarten et al.
restrict the studied patients to Medicare beneficiaries living
in rural USA [24], whereas Kirkbride et al. restrict the scope
of patients to Medicaid beneficiaries living in rural areas in
the State of Oregon [25]. The studies also included diabetes
patients of the Veteran Health Administration and their
racial / ethnic variations [26].

MATERIALS AND METHOD

Data of reports of sales based on doctor prescriptions of
generally accessible pharmacies contain a unique patient
identifier, an 11 digit number (Universal Electronic System
for Registration of the Population — PESEL) which enables
establishing the individual data of the patient (e.g. age,
gender). Simultaneously, the ensured uniqueness of this
number [27] enabled calculation of the number of patients
filling prescriptions for specific types of treatment during
the analysis. The data was obtained from the Medical
Registration System (Rejestru Ustug Medyznych - RUM),
the National Health Fund I'T system, using SQL (Structured
Query Language) and BO (Business Object) tools, and then
analyzed using MS Office (Excel) and Statistica 10 packages.
Data concerning the population of Poland were taken from
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the Central Statistical Office (Gléwny Urzad Statystyczbny
- GUS) [28].

In the second stage of analysis, to each of the PESEL
numbers, for which the filling of a prescription for diabetes
medication an ATC (Anatomical Therapeutic Chemical
classification system) a code was assigned:

- A10 A$ [14]' - Insulin and analogues;
— A10 B& [15]* - Oral diabetes medication.

As aresult, 3 sets of data were obtained:
1. patients filling prescriptions for insulin;
2. patients filling prescriptions for oral diabetes medication;
3. patients filling simultaneously prescriptions for insulin
and oral diabetes medication.

For each of the above sets it was possible to calculate
the population parameters of patients discussed above
- province, urban, rural. Subsequently, based on the
obtained information, differences were shown between the
consumption of diabetes medication (divided into types of
medication used) in individual years, provinces, in urban
and rural areas.

This method is based on analysis of reports from the
reimbursement of prescriptions filed with the National
Health Fund, which means that this number does not include
all people suffering from diabetes. Some patients are people
who have not visited a doctor and do not know that they are
ill, but have undiagnosed diabetes. They will most probably
visit a doctor only when they will have diabetes-related
complications, such as retinopathy, nephropathy, etc.

The presented study on the costs of medical products
supplements the publication by Gajewska et al. [29]. Data
concerning the number of patients are in 2 main groups,
insulin and oral diabetes medication, to eliminate the
possibility of repetition. From the sum of the population
taking insulin and oral diabetes medication the number of
patients taking simultaneously insulin and oral medication
was subtracted. Due to the possibility of the purchase of
drugs by a patient within the area of the whole Poland, the
obtained data divided into provinces should not be added,
because this could result in the multiplication of data.

RESULTS

Based on the data collected in the National Health Fund,
the general number of diabetes patients and the number
of prescribed diabetes medication (in number of packs)
in individual years were established. Additionally, the
reimbursement amounts and amount of surcharge on the
part of the patient were calculated (Tab. 1-6).

In the period 2008-2012, the number of patients treated
for diabetes increased from 2,337,541 to 2,702,903 (Tab. 1).
Analyzing the rate of increase of the patients, depending
on the method of treatment, it was noted that the biggest
increase was observed in the period 2008-2011 for the group
of patients treated both with insulin and oral medication -
118.24% (Tab. 1). These numbers include solely patients with

1. $ - represents the letters B, C, D and E occurring in the ATC
classification.

2.°&’ - denotes the letters A, B, F, G, Hand X occurring in the ATC
classification.

diagnosed and treated diabetes. It should be remembered
that there are patients with diabetes who are unaware of
their condition, as well as those with pre-diabetes. If these
groups are taken into account, the number of people who
will require treatment in future years will increase.

Another tendency that can be observed is the slow change
in the treatment structure (Tab. 1). In the studied period, there
occurred a small decrease in the number of patients treated
with insulin in favour of patients taking oral medication.

Analyzing the structure of patients living in urban areas
per the used treatment method, a tendency can be noticed
of decreasing the percentage of urban patients treated solely
with insulin from 15.93% in 2008, a decrease to 14.22% in
2012, and an increase in patients treated with oral medication
from 67.8% - 69.53%. A similar tendency can also be observed
among patients registered as residents of rural areas. The
percentage of patients treated with insulin decreased from
16.8% in 2008 to 14.75% in 2012. One may notice a 0.5%
difference between urban and rural areas for patients treated
with insulin. The share of patients in rural areas treated with
oral medication increases from 65.9% in 2008 to 67.65% in
2012. For patients living in rural areas and treated with a
combination of insulin and oral medication an increase
was also observed - from 17.30% to 17.60%, in contract to
inhabitants of urban areas.

As noted above, changes in the structures and the
reimbursement amount per 1 patient resulted in a decrease
of medication reimbursement costs (Tab. 3). In the years
2008-2012, an annual decrease was observed of insulin costs
per 1 patient living in an urban area, from 1,042.15 zlotys to
1,018.05 ztotysin 2012, and alarge increase to 1,186.28 ztotys in
2011 (Tab. 3). The increase in 2011 is the result of announcing
the introduction of the Medicine Reimbursement Act and
an observed sale of all groups of medicine. In the studied
period, the amount of annual insulin reimbursement per
1 patient living in an urban area decreased significantly, from
920.87 zlotys to 830.74 zlotys, with another large increase
in the reimbursement in 2011 - to 1,042.81 zlotys (Tab. 4).

Expenses for the reimbursement by the National Health
Fund of products used in direct treatment of diabetes have
increased from 954,454,354 zlotys to 971,176,413 zlotys.
Prices paid by the patients have increased from 306,044,000
to 391,588,225 zlotys. In the studied period, the patient’s
share in payment for the medicinal products used in diabetes
treatment increased from 24.28% to 28.74%. The total costs
of reimbursement of medicinal products used in diabetes
treatment have increased from 1,260,498,354 zlotys to
1,362,864,637 zlotys in 2012. They reached the highest value
in 2011-1,590,257,996 zfotys.

The analyses shows large differences in insulin
reimbursement between individual regions of Poland and
between patients with declared residence in urban and
rural areas (Tab. 3). The lowest amount of annual insulin
reimbursement per 1 patient living in an urban area in
2008, in the Warminsko-Mazurskie province, amounted
to 839.05 zlotys, and the highest in Malopolskie province -
1003.99 zlotys. In 2012, these provinces still had the lowest
and highest amounts of insulin reimbursement - 747.15 and
886.55 zlotys, respectively. The amount of annual insulin
reimbursement for inhabitants of rural areas is the lowest
in Warminsko-Mazurskie province — 797.31 zlotys, and
the highest in Pomorskie province — 945.49 zlotys (Tab. 3).
In 2012, the amount of annual insulin reimbursement for
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Table 6. Differences urban - rural areas: diabetes patients per 100 000 inhabitants, as per the declared place of residence, based on reimbursed

prescriptions

Type of treatment Insulin Insulin Insulin Oral Oral Oral Insulin and Oral  Insulin and Oral  Insulin and Oral
Province\year 2008 2011 2012 2008 2011 2012 2008 2011 2012
Dolnostaskie 363 396 310 1382 1682 1495 201 190 149
Kujawsko-pomorskie 425 475 336 1079 1322 1035 130 183 109
Lubelskie 299 337 275 1037 1093 936 178 191 145
Lubuskie 269 256 256 847 918 994 131 124 136
toédzkie 486 544 374 1544 1812 1420 268 315 211
Matopolskie 608 627 519 1833 1927 1649 283 306 240
Mazowieckie 358 403 273 1394 1446 1091 190 197 116
Opolskie 236 275 160 771 1020 693 116 128 56
Podkarpackie 358 318 219 1176 1175 936 180 181 123
Podlaskie 308 285 174 934 1041 613 148 139 77
Pomorskie 288 324 276 1429 1708 1591 114 129 108
Slaskie 153 182 141 856 916 782 113 106 61
Swietokrzyskie 768 787 582 1906 2150 1630 418 437 322
Warminsko-mazurskie 293 319 278 716 1010 903 106 134 107
Wielkopolskie 393 413 289 951 1171 895 149 175 1
Zachodniopomorskie 316 368 381 1103 1251 1340 145 175 189
Average 421 439 345 1313 1458 1227 210 224 168

Source: Own work

inhabitants of rural areas was again the lowest in Warminsko-
Mazurskie — 730.04 zlotys, and the highest in Malopolskie
province — 859.61 zlotys.

Analysis of the annual insulin reimbursement amount
differences for the urban and rural area inhabitants shows
that in 2008 the lowest differences were in the Kujawsko-
Pomorskie province - 12 zlotys, and the highest in
Malopolskie province — 61.92 zlotys. Similar tendencies
prevailed concerning the number of insulin packs per 1
patient treated, oral medication and combination of insulin
and oral medication, as well as patient surcharge amounts.
In 2008, the lowest surcharges were paid by urban area
inhabitants in Lubelskie province - 88.71 zlotys annually per
patient, and the highest in Opolskie province — 143.09 zlotys.
In 2012, the highest surcharges were paid by urban area
inhabitants in Pomorskie province — 213.77 zlotys, and
the lowest in Lodzkie province — 161.61 zlotys. Annual
surcharges by rural area inhabitants for insulin in 2008
were the lowest in Lubelskie province - 93.47 zlotys, and
highest in Opolskie province - 140.13 zlotys. In 2012, rural
area inhabitants in Pomorskie province paid the highest
amount for insulin annually - 200.01 zlotys, and the lowest
in Lubelskie province - 146.19 ztotys. The presented study
shows a decreasing amount of annual reimbursement for
insulin and increasing annual surcharges paid by patients.

Concerning the amounts of annual refunds and surcharges
of patients for oral medication, similar differences between
regions can be observed. In 2012, the urban dwellers in
Wielkopolska province had the lowest amounts of annual
reimbursement - 75.02 zlotys, and in Podlaskie province the
highest - 95.19 zlotys. The urban inhabitants of Kujawsko-
Pomorskie district paid the least in 2012, and of Mazowieskie
district the most - 98.91 and 126.71 zlotys, respectively.

Annual average surcharges of patients for oral medication
in the period of 2008-2012 decreased, which should be
considered a positive phenomenon. This condition results

from the presence of more manufacturers on the market,
including generic drug manufacturers, which resulted in
higher competition and lower prices, a phenomenon opposite
to that observed on the insulin market. Due to the fact that
these data were not analyzed on the level of the international
name of the main active substance, it was not possible able to
establish the impact on the value of reimbursement paid out
by the public body and the patient surcharges of the difference
in the market share of generic and innovative medicine.

In 2008-2011, a significant increase was observed of the
prevalence of diabetes treated patients per 100,000 inhabitants
(Tab. 2). In 2008, the lowest number of urban patients per
100,000 treated with insulin occurred in Podlaskie province
- 1,156, and the highest in Swie;tokrzyskie province - 2,000.
In 2012, the same provinces had the lowest and highest
ranking - 1,289 and 2,187, respectively. It can be noted that
between the inhabitants of individual regions treated with
insulin there is a difference, from 1.7-1.73 times. It is worth
analysing what basic factors (including environmental and
social) result in such a large differentiation.

In the case of oral medicine, as for insulin per 100,000
urban inhabitants, the lowest number of patients from urban
areas using oral medication in the studied period of 2008-
2012 and in Podlaskie province, amounted to 3,473 and
4,111. Per 100,000 of urban area inhabitants the majority of
patients were in Lodzkie province - 5,024 and 5,782 (Tab. 2).
If the ratio of the highest number of patients per 100,000 of
urban area inhabitants is compared with the lowest, it will
be noticed that in case of insulin the ratio is 1.7-1.73, in case
of oral medication 1.42-1.45, and in case of insulin and oral
medication from 1.71-1.76 (Tab. 2). This ratio may be used
to analyse differences between regions over time, and will
be used as the basis to decrease them.

There was a rapid increase in the number of patients
taking oral medication and insulin in urban areas in
2011, compared to 2008, and the decrease in the number
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of patients in 2012 compared with 2011 (196,871 in 2008,
229,3251in 2011 and 220,747 in 2012 in urban areas) [Tab. 2].
To facilitate the analysis and comparison of the presented
results, the obtained amounts were presented in the form of
indicators of drug consumption per 1 inhabitant of a given
area (annual number of packs per 1 patient). The highest and
lowest values were distinguished by using different colours.
The patient’s surcharge for insulin and oral medication was
similar, approximately 100 zlotys, regardless of the different
amounts of reimbursement and cost of the medical product.

The change of the price of oral medication within the
analyzed period confirms the role of negotiation (Economical
Committee of the Minister of Health) of the prices for
reimbursed medical products, intended to decrease the direct
costs of reimbursed medical products in the treatment of
diabetes.

Table 2 enables the comparison of differences in the
number of diabetes treated patients per 100,000 inhabitants
of urban and rural areas, as well for individual provinces -
this is the essence of earlier data. The causes for differences
in the prevalence of diabetes, the amount of reimbursement
and patient surcharge, both over time (between 2008-2012)
and between provinces have to be looked for. The difference
in the prevalence of diabetes between Kujawsko-Pomorskie,
Swietokrzyskie, Lédzkie province and the Podlaskie province
is striking, as well as the difference between urban and
rural areas between Swietokrzyskie and Lubuskie province.
Between the area with the highest morbidity - Swietokrzyskie,
Lodzkie, Opolskie, Kujawsko-Pomorskie provinces — and the
lowest — Podlaskie and Podkarpackie provinces — there is a
big difference (emphasized with colours [shading] in Tab. 2).

During the studied period, 2008-2012, an increase was
observed within the national scale in the scope of patients
using reimbursement of medicinal products, and observed
differences between urban and rural area inhabitants
and reimbursement costs. The Swietokrzyskie province
remained the region with the highest difference. The lowest
diversification occurred in Lubuskie and Warminsko-
Mazurskie province.

To improve the presentation of differences between areas
we propose attaching a map of Poland illustrating the
differences in the number of patients per 100,000 inhabitants.

Analysing the results of evolutions (changes) of differences
between urban and rural areas within the 2008 to 2012
period, it can be noticed that: in the Mazowieckie, Podlaskie
and Swietokrzyskie provinces the differences are decreasing
the most (Fig. 1). The next regions where a positive tendency
to decrease the differences occurred during the tested
period include Malopolskie and Podkarpackie provinces.
Pomorskie and Warminsko-Mazurskie provinces may be
indicated as regions where a reverse tendency is occurring,
that is, an increase in differences between urban and rural
areas. During the 2008-2012 period, the largest increase of
differences between urban and rural areas can be observed
in the Zachodniopomorskie province.

DISCUSSION

In the situation of limited financial resources, both in the
health protection system and in the wallets of the patients
themselves, it is worth considering what costs are generated
by chronic diseases which are the heaviest burden on society.

Due to its prevalence and course, diabetes takes a special place
in these analyses. It is estimated that the diabetes treatment
expenditures consume annually about 15% of the resources
allocated to health protection in all developed countries
worldwide [30]. In 2011, the approximate global diabetes-
related expenditure amounted to at least 465 billion USD,
and by 2030 they should exceed the amount of 595 billion
USD [31].

Analysis of differences between urban and rural areas
should also take into account differences in income, average
wage (minimum wage), pensions and the budget loads
resulting thereof.

Salinas et al., when studying the variance based on the use
of health benefits between urban and rural areas, noted the
biggest differences in relation to diabetes:

In terms of need factors, the most prominent difference

between urban and rural dwellers was the incidence of

diabetes. In urban localities, the prevalence of diabetes was

18.7%. As the size of locality decreased, the prevalence of

diabetes gradually declined, so that the prevalence in rural

localities was 7.2% (x* = 42.3, p<.0001) [32].

Comparing the results of the presented study with these
conducted by O’Connor et al., it can be seen that in Poland an
inverse tendency is observed to that in the United States. In
accordance to O’Connor et al., in the United States diabetes
occurs more frequently among the inhabitants of rural areas
than urban areas [33]. O’Connor connects the prevalence of
type 2 diabetes with socioeconomic factors: ‘Using markers of
income, education, occupation and insurance type, persons
of lower socio-economic status living in the USA are more
likely to suffer from type 2 diabetes than persons of higher
socio-economic status.” [33]

The presented study is limited to the prescribed, refunded
medicinal products, and lacks such detailed data in order to
analyse the impact of the aforementioned factors.

Salinas et al. indicate the possession of health insurance
as a factor of differentiation of the use of healthcare services

HOMORSKE WARMINSKO-

-MAZURSKI

ZACHODNIO-
POMORSKI

PODLASKI
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Figure 1. Differences in the number of patients per 100 000 inhabitants
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between the urban and rural area inhabitants in Mexico. This
factor does not have a significant impact to the differentiation
due to the healthcare system in Poland [32].

While analysing the rate of change of differences between
urban and rural areas within the 2008-2012 period, it
can noticed that in two areas - Zachodniopomorskie and
Warminsko-mazurskie provinces — the biggest increasing
of differences is taking place. The Lubuskie province is next
in line, while in Podlaskie and Mazowieckie provinces the
biggest decrease of differences between urban and rural
areas has occurred. The factors which have an impact on the
improvement of results in the Mazowieckie province include
proximity to clinics, higher income per inhabitant, tendency
to work in the capital while living outside it. Weeks et al.
state that the distance to the healthcare provider is a factor
impacting on the frequency of using specialist advice [34].

In the Swigtokrzyskie, Slagskie and L.édzkie provinces, areas
where there are more inhabitants suffering from diabetes,
the prevalence of diabetes among the inhabitants of rural
areas is also larger when compared to urban areas in regions
where are the lowest numbers of diabetes patients per 100,000
inhabitants, that is, Podlaskie and Podkarpackie provinces.

CONCLUSIONS

Restricting risk factors is the most effective strategy for
restricting the financial losses (effects) caused by diabetes
[35]. Differences between urban and rural areas which
depend on morbidity and detection of patients in the earlier
phase of illness, the structures of medical technologies used
in the treatment process, availability of medical products,
number of purchased pharmaceuticals, reimbursement, and
possibility of purchasing the products without excessive
burden on the household budget, enable better monitoring
of the effectiveness and quality of politics on prevention and
treatment of chronic diseases.

Data of the Central Statistical Office of Poland indicate
that people from rural areas are younger than those from
urban areas (average age 36.6), and that urban inhabitants
are older (average age 39.6) [36]. Regardless of the fact that
this difference amounted only 3 years in 2011 (?), it may have
an impact on the morbidity indicators.

Modelling the use of healthcare services by the inhabitants
of urban and rural areas and taking risk factors into account,
is the key to explaining the differences and forecasting the
health of the population. The construction of such a model
requires the collection of not only medical data, but also
data on access to health care services, socio-economic data,
natural environment data, etc.

Screening will enable establishing whether the differences
between urban and rural areas result from the risk factors,
or are a result of more difficult access to doctors in the rural
areas and lower inclination for being tested. The analyses
presented may be the basis for a decision concerning the
areas where such screening should be conducted - in the
proposed areas with largest differences, or most rapidly
increasing differences.
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