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Abstract 

Background: Knowledge about diabetes mellitus (DM)-related complications, the direct and indirect costs incur-
red by patients with DM is still insufficient in Poland. Economedica DM-PL (Economedica) survey was a cross-

-sectional observational study that aimed to assess these issues. Material and methods: The survey was carried 
out in 2016 on a representative sample of 2032 diabetic patients recruited by 195 general practitioners (GP) and 
48 diabetologists (D) randomly selected from the national registry of physicians. Each GP and D recruited 8 to 10 
patients with DM according to the specified protocol. The study included 1938 medical questionnaires (comple-
ted by the GPs and Ds), 1938 questionnaires about costs (completed by the patients) and 1532 treatment adhe-
rence questionnaires. Results: The Economedica survey provided new insights into DM epidemiological and cost 
data. 70% of patients with type-1 DM were diagnosed with the disease before the age of 40. For 76% patients 
with type-2 DM, it was diagnosed after the age of 50. The average monthly out-of-pocket medical costs for DM 
patients in 2016 reached 66.2 EUR, while their non-medical costs were 36.8 EUR. Conclusions: The methodology 
applied in our study proved useful for providing new dimensions of DM epidemiological and cost data in Poland.
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Abbreviations
Introduction
CATI – computer assisted telephone interview
D – diabetologist
DM – diabetes mellitus
FFS – fee for service
GP – general practitioner
HDM – Health Data Management Ltd.
NFZ – Narodowy Fundusz Zdrowia (National Health Fund)
NIZP-PZH – Narodowy Instytut Zdrowia Publicznego – 
Państwowy Zakład Higieny – Państwowy Instytut Badawczy  
(National Institute of Public Health – National Institute of 
Hygiene – National Research Institute)
PESEL – Powszechny Elektroniczny System Ewidencji Lud-
ności (national ID number)

Introduction

The World Health Organisation forecasts a steady in-
crease in the rates of obesity and diabetes mellitus (DM) [1]. 
It is estimated that, globally, the number of people suffering 
from DM will increase from 382 million in 2013 to 592 million 
in 2035 [2]. In 2004 the number of patients with DM in Poland 
was projected to reach 2.5 million by 2030 [3], but according 
to the available data, this number was already at 2.68 mil-
lion in 2014 [4], with DM affecting 8.4% of the general adult 
population, similarly to the rate observed in other European 
populations [5]. Clinical data shows that DM, if incorrectly 
treated, leads to severe complications affecting most bodily 
organs. Therefore, DM in middle and high income countries 
constitutes a heavy burden on the finances of public and pri-
vate payers. At the same time, the course of DM can be pos-
itively modified by early diagnosis and through the adoption 
of appropriate drug therapies and changes in lifestyle.

The existing data on the costs of DM in Poland, which 
are based on the diagnoses and the services provided to pa-
tients by National Health Fund (Narodowy Fundusz Zdrowia 

– NFZ), the only public payer, is incomplete [4]. The incom-
plete data results from widespread upcoding in the system 
of reported diagnoses and linking the services to diagnoses 
that are most cost-intensive, as well as from the gaps in the 
data reported by general practitioners (GPs). At the same 
time, the data obtained from the rapidly growing non-public 
sector (buying services on a fee for service basis, FFS) and 

through subscription and insurance companies) is quite frag-
mented. As a result, the number of DM patients who receive 
care and treatment in this manner is unknown.

The Economedica study was designed to obtain objective 
data from a representative sample of DM patients treated by 
GPs and diabetologists (Ds) in Poland about the prevalence 
of DM complications and various types of DM-related costs 
with a relatively simple and easily reproducible methodology. 
The goals of the Economedica survey were to evaluate:

•	 the prevalence of the main DM related complications in 
a representative sample of adult patients with DM;

•	 the direct medical and non-medical costs incurred by pa-
tients with DM; 

•	 the indirect costs of treatment of DM and its complications;
•	 the level of adherence to treatment among patients with DM.

The aim of this paper was to describe the methodology 
and some results of the Economedica study.

Material and methods

Random sampling of general 
practitioners and diabetologists

The survey was designed as an observational study on 
a representative sample of DM patients treated by randomly 
selected GPs and Ds in Poland. The sample of GPs and Ds was 
drawn from the database of Health Data Management (HDM), 
a continuously updated address list of practicing physicians in 
Poland. We planned sample sizes of 200 GPs and 50 Ds work-
ing in outpatient clinics. According to the HDM data, at the 
time of the study there were 20944 practicing GPs and 955 
practicing Ds in Poland [6]. The following quoting mechanism 
was proposed. In the case of the GP sample, geographical strata 
were created on the basis of Poland’s 16 provinces (wojewódz-
twa) and three types of locations: village/town with a popu-
lation < 20000; town/city with a population between 20001 
and 100000; and city with a population  > 100000. For the D 
sample, two location categories were adopted: < 100000 and 
> 100000 population. In case of refusals, the remaining phy-
sicians were recruited using quota sampling. Ultimately, 243 
physicians took part in the study: 195 GPs and 48 Ds.
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Random sampling of patients with DM 

Each participating GP recruited 8 patients with DM (in-
cluding one patient with type-1 DM) to the study, completed 
medical questionnaires about them and asked patients to 
complete cost questionnaires. Each D recruited 10 patients 
(including 6 with type-1 DM). The inclusion criteria were: 
patient > 18 years with a prescription for at least one hypo-
glycemic medication during the visit. Among those patients 
who met the inclusion criteria, the GPs qualified the first pa-
tient with type-1 DM and every third patient with type-2 DM, 
while the Ds qualified every second patient with type-1 DM 
and every third patient with type-2 DM. Additionally, the 
GPs and Ds prepared a register of all the patients they con-
sulted over a period of two weeks, including their age, sex 
and diagnosis. The diagnosis of type-1 or 2 DM was based 
on the patients’ medical records. The study was carried out 
between March and July 2016. 

Study design

The Economedica survey involved:

•	 registration of all patients (including data about the age, 
sex, diagnosis) consulted by the GPs and Ds in their clinical 
practice;

•	 random recruitment (in the order described above) of 
patients with DM during routine visits: 8 in the case of 
the GP’s and 10 in the case of Ds. For all the recruited pa-
tients, the physicians completed a medical questionnaire, 
whereas the patients completed questionnaires about costs 
[including medical and non-medical costs incurred by the 
patients as well as indirect costs of DM, e.g. absenteeism 
(absence from work) and presenteeism (working while 
sick, resulting in reduced work effectiveness)] [7-8]; 

•	 a computer assisted telephone interview (CATI) carried 
out during the subsequent 6 weeks (weeks 3 to 8), to as-
sess whether the patients adhered to the treatment they 
were prescribed after their consultation with the GP or D.

The medical questionnaire completed by the physi-
cians included the following information:

•	 age, sex, type of DM and its treatment, BMI, blood pressure;
•	 presence of confirmed DM-related complications, e.g. isch-

emic heart disease, chronic heart failure, stroke, peripheral 
vascular disease, diabetic foot syndrome, amputation asso-
ciated with peripheral vascular disease/diabetic foot syn-
drome, diabetic nephrectomy, kidney transplant, diabetic 
retinopathy, diabetic maculopathy, secondary glaucoma, 
diabetic neuropathy and depression/depression treatment;

•	 occurrence of hypoglycemic episodes and a description of 
the episodes;

•	 presence of risk factors: hypercholesterolemia, hypertri-
glyceridemia, arterial hypertension, tobacco smoking, lack 
of physical activity, a diet high in saturated fats;

•	 last HbA1c and lipid profile laboratory results.

The costs questionnaire, which was completed anonym-
ously by the patients during their visit with the GP or D in-
cluded the following information:

•	 the medical costs of DM and/or its complication incurred 
in the last 4 weeks;

•	 the non-medical costs of DM and/or its complication incurred 
in the last 4 weeks (e.g. food, cosmetics, transport, care, etc.);

•	 the level of income lost by the patient’s family members 
in connection with DM patient care and its complications;

•	 absenteeism or presenteeism due to DM and/or its com-
plications, the use of medical services (visits to specialists 
in the last 4 weeks) and/or hospital treatment;

•	 data concerning the glycaemia measurement methods 
used by the patient (based on the patient’s declaration);

•	 education and per capita household income.

The Computer-Assisted Telephone Interviews were 
carried out with patients on average 30 days after the visit to 
the physician (between weeks 3 and 8 of the study) and fo-
cused on the results of glycaemia measurements, the details 
of the use of antidiabetic drugs in relation to the physician’s 
instructions and the reasons for potential non-adherence, 

DESIGN OF THE PROJECT

Week 1-2:

General practitioners and diabetologists:

1.	 Registry of all patients consulted 
in outpatient clinic (age, sex and 
diagnosis)

2.	 Random recruitment of 8 to 10 adult 
patients with diabetes and filling out:
a.	 the medical questionnaire by 

the physicians;
b.	 the costs questionnaire by 

patients.

Week 3-8:

Computer Assisted Telephone Interview 
to assess adherence to treatment

Figure 1. Design of the Economedica DM-Pl Survey
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Table 1a. Age and gender structure of the DM patients’ population after projection (weighted data)

as well as the occurrence of hy-
poglycemic episodes. All the ques-
tionnaires and the CATI data were 
coded with unique, anonymous 
identifiers, which allowed the data 
from different sources to be linked.

The characteristics of 
the random 
sample of 
patients with 
DM in the study

A random-quota sampling 
was used to obtain at least 60 pa-
tients with type-1 DM described 
by the GPs for each of the three 
types of locations and at least 
120 patients with type-1 DM de-
scribed by the Ds for each of the 
two types of locations. In total,  
a sample of 2032 patients 
with DM was obtained, 96.8% of the planned sample size.  
A complete set of data (the medical questionnaire complet-
ed by the physician and the costs questionnaire completed 
by the patient) was obtained for 1938 DM patients and it 
was put into the survey datafile for further analysis. The age 
and gender structure of survey participants is shown in Table 
1: females accounted for 52% and males for 48% of the sam-

ple. 1532 patients with DM agreed to take part in the CATI. 
Projected data is shown in Table 1a.

Data analysis

In order to estimate the prevalence of selected condi-
tions in the general DM patient population, multi-dimensional 

Sample structure
Type 1 diabetes Type 2 diabetes Total

N % of the sample N % of the sample N % of the sample

Age groups

20-29 87 21% 6 0,4% 93 5%

30-39 113 27% 34 2% 147 8%

40-49 92 22% 111 7% 203 10%

50-59 63 15% 287 19% 348 18%

60-69 53 13% 631 42% 684 35%

70-79 13 3% 350 23% 363 19%

80 or older 1 0.2% 99 7% 100 5%

Sex

Female 217 52% 789 52% 1006 52%

Male 203 48% 729 48% 932 48%

Table 1. Age and gender structure of the DM patients’ sample (raw data)

N – number of individual patients

Sample 
structure

Type 1 diabetes Type 2 diabetes Total

% of the sample % of the sample % of the sample

Age groups

20-29 10% 0,3% 1%

30-39 14% 2% 3%

40-49 12% 5% 6%

50-59 18% 16% 16%

60-69 35% 36% 36%

70-79 11% 29% 27%

80 or older 0.2% 12% 11%

Sex

Female 47% 55% 54%

Male 53% 45% 46%



data weighting was carried out on the sample. The following 
factors were taken into account in designing the weights:
•	 data on the number of physicians – weights were used to 

adjust the proportion between the number of GPs and Ds, 
on the basis of HDM data on the general population of 
physicians in Poland [6]; 

•	 data on the average number of all patients seen daily, week-
ly and monthly by the GP or D based on a two-week de-
tailed register compiled by the physicians during the study;

•	 data on the physicians’ average number of working days in 
a month, adjusted for days taken off from work and holi-
days (based on two-weeks of detailed registers) [7-8];

•	 data on the frequency of patients’ visits to the GPs or Ds 
based on average intervals between visits.

Weights used in the Economedica survey were ob-
tained using:

1.	Data from NFZ for the randomly selected sample of DM 
patients in Poland within each of the 16 provinces. 384000 
patients, who were > 18 years of age in 2017, were ran-
domly selected from a database of 37.97 million PESEL 
numbers (Polish national ID numbers – Powszechny Elek-
troniczny System Ewidencji Ludności). For the 384,000 
PESEL numbers, the NFZ obtained information about all 
the medical procedures and products (e.g. drugs, medical 
devices, nutritional products) financed by the NFZ. The 
anonymised data was forwarded to the National Institute 
of Public Health (NIZP – Narodowy Instytut Zdrowia Pub-
licznego), which conducted the analysis.

2.	NFZ datafile on the volume of drugs reimbursed in phar-
macies on the basis of prescriptions [9].

3.	NFZ data on the structure of the DM patient population 
according to age, gender 
and type of DM [4].

4.	Data on the number of 
packs of drugs used in the 
treatment of DM, pre-
scribed by GPs and Ds in 
Poland in 2016, which 
was obtained from PEX 
PharmaSequence’s RECEP-
TOmetr service. RECEP-
TOmetr is a commercially 
available, on-going data-
base service for monitor-
ing medical prescriptions, 
which used a monthly ran-
dom survey among approx-
imately 10 million medical 
prescriptions. In 2016 the 
data was collected from 
a sample of 4300 pharma-
cies, out of an estimated 
total of 14500 pharmacies 

in Poland, proportionally distributed across 16 provinces and 
types of locations. The patient age structure in the RECEP-
TOmetr database is in line [+/- 0.8%] with the data reported 
by the NFZ. The age structure of patients with type-2 DM 
was adjusted based on the PEX PharmaSequence’s RECEP-
TOmetr prescription data.

Results

The weighted structure of the population of DM patients’ 
according to the place of residence is shown in Table 2. While 
every 3rd patient lived in a location where the population 
was < 20000, every 5th was a resident of the largest cities in 
Poland. Regardless of their place of residence, we observed 
that the patients included in the study more often visited 
physicians who work in large cities. 

The distribution of the pharmacotherapy patterns of DM 
in the examined random sample of adults is presented in the 
Table 3, while weighted results are shown in the Table 3a. 
The projected data indicates that DM patients are predomi-
nantly treated only with oral drugs (67% of females and 60% 
of males). 19% of the female patients in the study and the 
same proportion of males were treated with a combination 
of oral drugs and insulin, while the remaining patients (14% 
of females and 21% of males) were treated only with insulin. 

Weighted results show that the group of patients with 
type-1 DM is dominated by those whose disease started be-
fore the age of 40 (70%). In contrast, the group of patients 
with type-2 DM, the majority (76%) are patients whose DM 
was diagnosed after the age of 50 (Table 4). 

On the basis of the physicians’ registers of patient visit 
over a period of two weeks, we estimated that patients with 

Size of the 
place of residence

Number 
of patients

% of the sample
% of population 
(weighted data)

Patient’s place of residence

village 447 23.1% 20.9%

town < 20,000 200 10.3% 11.1%

city from 20,000 
to 100,000 332 17.1% 17.2%

city from 100,001 
to 200,000 99 5.1% 4.6%

city from 200,001 
to 500,000 280 14.4% 15.2%

city 500,001 
or more 362 18.7% 19.8%

NA 218 11.2% 11.2%

Table 2. DM patients’ population by the patient’s place of residence 

N – number of individual patients
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DM accounted for 16% of all the patients 
seen by GPs and 88% of all the patients 
seen by Ds (Table 5). In the whole examined 
sample, 87.5% were patients with type-
2 DM. The average (per patient) monthly 
medical costs directly incurred by patients 
related to DM and/or DM-related complica-
tions reached 292.5 PLN (66.2 EUR) (Table 
6, weighted data). The costs of the medica-
tions prescribed by doctors reached 42.8% 
of the patients’ total medical expenses. The 
average (per patient) monthly non-medical 
costs directly incurred by patients and that 
were related to DM and/or DM related com-
plications reached 162.7 PLN (36.8 EUR) 
(Table 7, weighted data). These costs were 
dominated by additional food expenses due 
to illness-related diet, which amounted to 
60% of the patients’ non-medical costs.

Discussion

The Economedica study was primarily designed to 
broaden the scope of current data related to the diagnosis 
and treatment of individuals suffering from DM in Poland. In 
many countries around the world, epidemiological data on 

36 Eur J Transl Clin Med 2023;6(1):31-40

Table 3. DM patients’ sample structure according to the way of DM treatment (raw data)

Patient 
population

Only insulin Only oral drugs Insulin + oral drugs Total

N
% of the 
sample

N
% of the 
sample

N
% of the 
sample

N
% of the 
sample

Sex

female 251 25% 596 59% 159 16% 1006 52%

male 271 29% 514 55% 147 16% 932 48%

N – number of individual patients

Table 3a. DM patients sample structure according to the way of DM treatment (weighted data)

Patient 
population

Only insulin Only oral drugs Insulin + oral drugs Total

% of the sample % of the sample % of the sample % of the sample

Sex

female 14% 67% 19% 54%

male 21% 60% 19% 46%

Patient’s age at the 
time of DM diagnosis

Type 1 
diabetes 

Type 2 diabetes

0-9 4% 0%

10-19 17% 0%

20-29 27% 2%

30-39 22% 5%

40-49 11% 16%

50-59 13% 31%

60-69 5% 28%

70 + 0% 15%

NA 1% 3%

Table 4. Distribution of DM patients according to the type of DM and patient’s 

age at the time of DM diagnosis

NA – data non available

morbidity and prevalence is neither complete nor system-
atically collected. This is the case also in Poland. Although 
several important studies have been carried out and many 
articles on the epidemiology of DM patients have been 
published in recent years, the epidemiological situation is 
still not well described. It is important to note the value of 
studies such as NATPOL and WOBASZ, which estimate the 



Table 6. Average monthly medical costs per patient – costs directly incurred by patients related to DM and/or DM related complications (we-

ighted data) as declared by the patients

Cost category
Monthly average expense

(n = 1724)

PLN EUR

Medications prescribed by a doctor 125.2 28.3

In-patient treatment (hospital, sanatorium) 46.0 10.4

Medical materials and equipment 34.9 7.9

Over-the-counter medications not recommended by a doctor 31.8 7.2

Paid medical visits 25.3 5.7

Rehabilitation, physiotherapy 12.3 2.8

In-patient treatment (private healthcare) 7.0 1.6

Diagnostic tests, check-ups 6.9 1.6

Consultation with a psychologist, psychotherapist 1.6 0.4

Paid nursing care 1.5 0.3

Other medical expenses 0.0 0.0

Sum of average medical expenses 292.5 66.2

Table 5. Average number of patients admitted by the physician per week, including the percentage of patients diagnosed with DM (raw data)

General Practitioners Diabetologists

Average number 
of patients seen 

per week
% of the sample

Average number 
of  patients seen 

per week
% of the sample

Patients, total 170 100% 100 100%

Patients with DM 26 16% 89 88%

Type-1 DM 3 2% 12 12%

Type-2 DM 23 14% 77 77%

N – number of patients

Adopted euro exchange rate – 4.42 PLN (2016.12.30)

current incidence of DM in Poland at 6.7%-8.4% [5, 10-12]. 
Thanks to the fact that these studies were repeated regu-
larly over 10 years, they provide a meaningful picture of the 
changes that have taken place over this time. Nonetheless, 
these epidemiological studies only create the foundations 
for knowledge about DM by describing the prevalence of the 
disease. There is still a lack of up-to-date data that reflects 
a broad range of epidemiological factors on DM complica-
tions, which can account for a significant cost both for public 
finances and for patients [13-14].

The study presented in this article aimed to provide the 
most detailed description of the selected sample of DM pa-
tients with attention to the differences between cases of 
type-1 and type-2 DM. Since DM-related complications occur 
at a different frequency in each of the two types of DM and 
the disease-related costs can also differ, we planned to test 

a sufficiently high number of patients with type-1 DM – 500 
individuals, which constituted 24% of all the respondents in 
the study. It should be noted that this percentage does not 
correspond to the prevalence of type-1 DM among all DM pa-
tients. Nonetheless, it was already assumed at the planning 
stage of the study that we would adjust for the frequency of 
estimated complications in the two patient groups by refer-
encing the most recent published epidemiological data.

Although the main goal of our study was to evaluate the 
prevalence of DM-related complications and to obtain data 
on the costs related to treatment of DM, the data collect-
ed in the study show that having applied the weights and 
adjustments described in the methodology, the age and 
gender structure of the patients participating in our survey 
does not significantly differ from the age and gender struc-
ture of the general DM patient population in Poland in 2013, 
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Table 7. Average monthly non-medical costs per patient (costs directly incurred by patients related to DM and/or DM related complica-

tions), as declared by the patients

Cost category
Monthly average expense

(n = 1724)

PLN EUR

Additional food expenses due to illness-related diet 97.6 22.1

Transportation expenses incurred by the patient and accompanying 
persons in connection with treatment

29.9 6.8

Additional expenses for cosmetics and clothing due to illness 23.2 5.2

Additional home help due to the inability of the patient 
or their caregivers 

8.4 1.9

Providing care for children/other people under the care of the 
patient due to the absence of the patient or his/her caregivers

1.8 0.4

Accommodation expenses incurred by the patient 
and accompanying persons in connection with treatment

1.2 0.3

Other non-medical expenses 0.5 0.1

Sum of average non-medical expenses 162.7 36.8

N – number of patients

Adopted euro exchange rate – 4.42 PLN (2016.12.30)

as described by Topór-Mądry et al. [4]. The prevalence of 
DM increases with age and DM dominates older patient 
groups. This distribution coincides with observations from 
other European studies [15-16]. On the other hand, there 
are more females in the population of the study in Poland, 
which differs from the data presented by the International 
Diabetes Federation (IDF) where the prevalence of DM is 
higher among males [16]. This may result from the fact that 
only those who are aware of their disease were included 
in the study. Data in the IDF’s Diabetes Atlas presents esti-
mates of DM prevalence. This data also takes into account 
the general lack of awareness about DM, which in Poland is 
greater among men [10-11].

It is important to emphasize that this study is not based 
on a random, representative sample of all patients suffering 
from DM in Poland. Instead, it should be treated as a de-
scription of the population of patients seeking medical advice 
concerning DM from GPs and Ds. In Poland diabetological care 
is predominantly the domain of these two medical spe-
cialists and the RECEPTOmetr data for 2017 shows that 
84.1% of drugs packs from the A10 group were prescribed 
by GPs and Ds.

Additionally, observations from this study show that the 
percentage of DM patients’ visits to GPs is high in relation to 
morbidity. DM patients’ visits accounted for 16% of all visits 
to GPs. This clearly indicates a high workload for this group 
of physicians connected to managing DM patients. Deter-
mining what percentage of these patients have uncontrolled 
DM is an important task in terms of healthcare system man-
agement in Poland. Potential measures aimed at improving 

the control of DM may involve reducing the workload of GPs, 
especially that a general shortage of GPs is consistently ob-
served throughout the country.

It is worth noting that DM creates a heavy financial bur-
den on patients. The results of this study indicate that the 
average monthly out-of-pocket medical expenditures made 
by the patient reached almost 300 PLN (mainly for prescrip-
tion drugs, which amount to 60% of the total medical costs). 
After adding the non-medical costs, the total amount was 
to close to 450 PLN monthly. The majority of the surveyed 
patients were over the age of 60, thus such costs can easily 
reduce their patients’ adherence to the treatment.

Conclusions

The diagnosis and treatment of DM causes a heavy bur-
den on public finances, also in terms of social insurance 
[17-21]. These costs significantly increase when there is 
a dynamic increase in the number of newly diagnosed DM 
patients. Although financing the DM diagnostic process and 
treatment is an increasing challenge, particularly due to the 
limited public funds earmarked for public health in Poland, 
a detailed cost structure (including the costs associated with 
DM-related complications and the different courses of con-
comitant diseases) is yet to be thoroughly explored [22-23]. 

As in the case of many other countries, there is no regis-
ter of patients with DM in Poland, therefore the Economedi-
ca study can be used as a model to monitor the most import-
ant epidemiological, therapeutic, and cost trends among 
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