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Background. The term “diabetes” refers not only to a single disease state, but also to a group of many chronic metabolic
disorders. Lack of symptoms leads to late diagnosis and treatment of diabetes. Early detection of abnormalities and pre-diabetic status
becomes a priority.

Obijectives. The aim of this work is to assess the prevalence of carbohydrate metabolism disorders amongst people capable of profes-
sional activity in the Lubuskie province.

Materials and methods. The research was carried out as part of the Health Policy Program for the early detection and prevention of
diabetes and its complications in persons capable of professional activity in the Lubuskie Voivodeship, from January to April 2018, in
the basic health center in Zielona Gora. Participants were selected using the recommended FINDRISK questionnaire (IDF) to perform
the OGTT in a certified analytical laboratory. Participants with pre-diabetes were included in the educational program (third stage).
The paper presents the analysis of preliminary data obtained in the first period of the program at the first and the second stage. The
research covered 474 people aged 16 to 90 years.

Results. In that 73.42% (348) of participants were classed as having high or very high risk of developing diabetes, 59% (205) completed
the OGTT, in which 90 (43.9%) participant had a normal result, 16 (7.8%) participant had values in 120 min. below 70 mg/dl, 19 (9.27%)
had diabetes, and 80 (39.03%) were found to be in a pre-diabetic state.

Conclusions. The scale of the diagnosed condition of pre-diabetes among the inhabitants of the Lubuskie region confirms the general
regional, national and global tendency that the problem of diabetes is constantly and dynamically increasing.
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Background

Diabetes has grown into a pandemic and has become one of
the most serious health issues in the world. The World Health
Organization’s (WHO) Global Report on Diabetes, published in
2016, estimated the number of people living with diabetes in
2014 to be 422 million [1]. By contrast, in 1980, the number of
diabetics was 108 million; and therefore within the space of 34
years, there has been a nearly four-fold increase in cases. Fore-
casts by the International Diabetes Federation (IDF) predict that
the number of people living with diabetes globally in 2045 will
be 629 million, representing a 48% increase from 2017, when
the number of people suffering from diabetes was 425 million
[2]. Within the WHO’s European Region, the number of diabet-
ics is estimated to be 64 million. According to information from
the Polish country profile of the WHO report, the prevalence of
diabetes in the country is 9.5%, while that of obesity (a risk fac-
tor of the disease) is 64%. In 2017, the Public Health Committee
of the Polish Academy of the Sciences (Polska Akademia Nauk,
PAN) presented the results of epidemiological research on the
incidence of diabetes that reflected the actual prevalence of
the disease according to data from the National Health Fund
(Narodowy Fundusz Zdrowia, NFZ), the RECEPTOmetr Sequence

TM program and from the NATPOL 2011 study [3-5]. According
to the aforementioned data, the total number of people living
in with diabetes in Poland in 2013 was 2.73 million, making up
7% of the total Polish population, including 26% of undiagnosed
cases [3, 4]. The number of people with pre-diabetes was two
times higher, and the NATPOL study found impaired fasting gly-
caemia (IFG) in 15.6% of the population [5].

In 2015, diabetes was diagnosed in another 10 464 people
from Lubuskie, including the number of cases of type 2 diabetes
(9 121), which is 87% of all diagnoses of various forms of the
disease diagnosed for the first time this year. The majority of
people diagnosed with type 2 diabetes, amounting to 9 098 cas-
es (99.7%), were people at the age of readiness for professional
activity, currently defined as persons aged 16 and above. The
number of patients diagnosed with ICD-10 for diabetes treated
in Lubuskie in 2017 was 56 821. The estimated number of peo-
ple with pre-diabetes in the population above 15 years of age is
more than twice the number of people with diabetes, which is
2 x 56 821, thus more than 113 642 people [6]. Based on clinical
research [7], it is estimated that on average, 70-90% of people
with pre-diabetic status develop diabetes at different times, and
the average conversion rate is 11% per year [8].

@@@@ This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International
CAITTM  (CC BY-NC-SA 4.0). License (http://creativecommons.org/licenses/by-nc-sa/4.0/).
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One of the priorities of Primary Healthcare is prevention
in its broader sense. The prevention of cardiovascular compli-
cations is becoming one of the challenges of modern family
medicine. A diagnosis of diabetes is usually preceded by a pe-
riod of impaired glucose metabolism and/or the occurrence of
other risk factors. The state of impaired glucose metabolism
is referred to as pre-diabetes, and it includes impaired fasting
glucose (IFG) and impaired glucose tolerance (IGT) [9]. Individu-
als with IFG have a five times greater annual risk of developing
type 2 diabetes, while those with IGT have a six times higher risk
compared to individuals with normal glucose metabolism [10].
The most important test for early detection of metabolic impair-
ments, and especially pre-diabetes, is the oral glucose tolerance
test (OGTT) [11].

Low detectability of people with pre-diabetes in Lubuskie
justifies taking all possible actions that can change this situa-
tion. In 2017, the Lubuskie province introduced for the first time
the “Health policy program for early detection and prevention
of diabetes and its complications in working individuals in the
Lubuskie province” [12]. Primary healthcare centers providing
healthcare services within the Lubuskie province were invited
to be involved in the implementation of the program in Zielona
Gora.

Objectives

The aim of this work is to assess the prevalence of carbohy-
drate metabolism disorders amongst increasingly younger and
working residents capable of professional activity in the Lubus-
kie province.

Material and methods

Study design

A fundamental aspect of the program is conducting screen-
ing tests (first stage) for diabetes in the population of working
individuals with the highest risk of developing diabetes.

Study setting

The study was conducted in the period January—April 2018.
This was a survey involving Polish primary care patients in Zielo-
na Gora. The program is planned to run until the end of 2019
and will include 1 800 respondents. The preliminary data from
the survey conducted between January and April 2018 is pre-
sented below.

Participants

Criterion of inclusion in the first stage: people over 16, who
have not been treated for diabetes so far and have not been
screened for diabetes in the last year. Participants were invited
to participate in the program through the conducting of an in-
formation campaign about the program in local media (regional
TV, radio stations, press), on social networks and in medical fa-
cilities. This included 474 people, aged 16-90, and the selection
of the study group was random. The participants — 348 people,
were selected using the IDF-recommended FINDRISK question-
naire, designed by the authors of the Finnish National Diabetes
Prevention Program [13, 14]. This is a simple tool assessing the
most significant risk factors for type 2 diabetes. Participants scor-
ing > 15 points in the FINDRISK questionnaire qualified for the
OGTT. The OGTT was conducted in a certified analytical labora-
tory using the fluoride plasma method. The pre-diabetes group

was included in the third stage. The criterion of inclusion in the
third stage was the assessment of carbohydrate metabolism dis-
orders based on OGTT — IGT qualification (fasting 100-125 mg/
/dl), IFG (in 120 mins > 140-199 mg/dl), IGT and IFG; exclusion
criterion: diagnosis of type 2 diabetes, diagnosis of hyperglyce-
mia during pregnancy, an OGTT done in the last year, presence
of psychotic symptoms, dementia, addiction to alcohol, drugs,
cardio-vascular incident (myocardial infarction, stroke) during
the last 6 months. The third stage includes the implementation
of diabetes prevention principles in the group of people with
pre-diabetes diagnosed based on the use of only behavioral
changes. The subjects fill in the questionnaires assessing the
way of eating — the nutritional index questionnaire “Health-pro-
moting index” (pHDI-8) and its components, the “Index of un-
healthy diet” (pHDI) and its components, assessments on food
and nutrition. Survey evaluating activity physical activity was as-
sessed using the International Physical Activity questionnaire.
Participants were informed about the aims of the study and of
the results of their blood test (verbally and in writing) and gave
their written consent for participating in the study. After a year
of implementing the program, each participant will complete
another glucose tolerance test, and anthropometric parameters
and RR and will be measured to assess the effectiveness of the
preventative measures implemented.

Variables

The assessment of the increase in the identification of peo-
ple with pre-diabetes will be based on a comparison of the num-
ber of people with pre-diabetes (R73 in ICD-10) detected over
1 year before the program and comparison with the number of
people detected during the first year of the program. The as-
sessment of the reduction in the number of people unaware of
diabetes (undiagnosed) will be done by determining the num-
ber of new cases of type 2 diabetes, detected during screening
during the first year of the program and comparing it with the
number of new cases detected within 1 year preceding the pro-
gram implementation at a primary healthcare center. The mea-
sure of obtaining the main goal of reducing the number of new
cases among people at high risk participating in the program
will be to determine the percentage of program participants
who will be identified at the end of the study and to compare
this with the average empirical percentage that can be achieved
within 1 year.

Bias

The program was reviewed positively by the Agency for
Health Technology Assessment and Tariff Systems (no. 8/2017
from January 16", 2017).

Statistical methods

Statistical analysis was conducted using the STATISTICA v.13
PL package and the EXCEL spreadsheet program, and the signifi-
cance threshold was set at p < 0.05.

Results

Participants and descriptive data

The first stage of the study was completed by 474 respon-
dents aged between 16-90 years (mean = 56). The majority of
the group was made up of females (68.14%), while males made
up 31.85%. Inhabitants of cities made up the majority — 84.6%,
those having an upper secondary education — 48.94%, and pro-
fessionally active — 54.43% (Table 1).
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Table 1. Sociodemographic data

Socio-demographic data Patients Statistical
significance
n=474 % p <0.05
Gender female 323 68
male 151 32
Age from 16 to 30 years |40 8.44
from 31 to 40 years |57 12.03
from 41 to 50 years | 66 13.92
from 51 to 60 years | 114 24.05
over 61 years 197 41.56
Education | primary 29 6.12
vocational 81 17.09 p<0.001
upper secondary 232 48.94
higher 132 27.85
Place of rural 73 154
residence [ty 401 | 846
Employ- unemployed 2 0.42
ment working 258  |54.43
status retired 183 38.61
pensioner 22 4.64
student 9 1.9

Source: own design.

The first stage of the program was to assess the risk of
developing type 2 diabetes within the next 10 years using the
FINDRISK questionnaire. A clear majority, i.e. every third female
respondent and every fifth male participant, fell into the high-
-risk group for developing diabetes (Table 2).

Based on scoring = 15 points on the FINDRISK question-
naire, 348 individuals qualified for taking the OGTT. The major-
ity of this group was made up of females, 65.52%, while males
made up 34.48%. The respondents were aged 18-90 years, with
a mean age of 58 years, SD 13.97. The majority were living in
a city — 85%, had an upper secondary education — 50%, were
working — 51%; the remainder were retired — 43%, pensioners —
5%, and students — 1%.

Table 2. Number of points scored on the FINDRISK question-
naire by gender

Number of Age Patients Statis-

points scored in  range in tical

FINDRISK years signifi-
cance
p <0.05

<7-low |F 16-83 43 9.07

Mo (M43 g 2.95

7-11 F 22-81 40 8.44

—medium M M: 52 10 211

low

12-14 F 25-72 |12 2.53 p<0.001

— medium M M: 49 7 1.48

15-20 F 18-90 178 37.55

—high M |[M:57 lgg 18.78

>20 F 37-82 50 10.55

Source: own design.

Main results

In the group with a high risk of developing diabetes, the
majority of respondents were in the 52—60 year old age brack-
et, while those with a very high risk were mainly in the 61-70
age bracket (Table 3).

In the second stage of the study, a fasting glucose test was
completed by 205 individuals (Fig. 2), while the 120-minute
OGTT was completed by 188 individuals due to poor tolerance
of the orally administered 75 g glucose solution.

OGTT data was analyzed for participants with a high or
very high risk of developing diabetes. In this group, 90 individ-
uals (43.9%) had a normal result, 16 (7.8) had hypoglycemia,
19 (9.27%) had diabetes, and 80 (39.03%) were pre-diabetic
(Table 4).

Table 3. Points scored in the FINDRISK questionnaire by age in stage Il of the program

Age Number of points scored in FINDRISK

n =348

15 16 17 18 19
From 16 to 30 years 0 0 0 0 0 0 0
From 31 to 40 years 6 5 2 2 1 0 0
From 41 to 50 years 10 3 0 6 1 0 0
From 51 to 60 years 16 10 15 14 11 6 7 4 1 0
From 61 to 70 years 13 17 10 6 4 10 6 5 2
Over 70 years 24 6 10 6 1 2 3 4 0
Total = 348 39 31 49 64 46 36 20 20 17 15 9 2

Source: own design.

Table 4. OGTT results in the FINDRISK questionnaire point brackets

Number of points n=348

scored in FINDRISK normal % pre-diabetes % diabetes hypoglycemia

15-20 - high 72 35.12 55 26.83 12 5.85 13 6.34
>20 - very high 18 8.78 25 12,2 7 3.42 3 1.46
Total 90 43.9 80 39.03 19 9.27 16 7.8

Source: own design.
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Figure 1. Fasting OGTT result > 100 mg/dI
Source: own design.
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A detailed chart of the OGTT results in the FINDRISK ques-
tionnaire points brackets is illustrated in Figures 1 and 2.

The results of the OGTT after fasting and after 120 minutes
showed that 10 patient (4.87%) who had normal fasting glycae-
mia had disturbances in carbohydrate metabolism (Table 5).

The risk of pre-diabetes increases with age, and in the
younger age groups, IFG or IGT occurs, whereas with age, the
disorder is related to IFG and IGT (Table 6).

Table 5. Abnormal OGTT results (mg/dl) at minute 120 with
normal fasting glycaemia

Ageinyears FINDRISK  OGTT-0 OGTT - 120 min.
points h/mg/dl mg/dl

44 17 99 51

31 18 88 58

60 18 92 69

39 18 93 66

72 18 99 181
73 18 95 143
82 19 98 148
66 20 87 201
48 22 94 146
55 24 94 57

Source: own design.

280
Figure 2. Fasting OGTT result at minute 120 > 140
mg/dI

Source: own design.

Table 6. The threat of diabetes risk development, pre-diabetes
state (n = 80) in the individual age groups

Ageinyears IFGn=76 IGTn=38 IFG + I1GT n =38
16-30 1(1.32%) 1(2.63%) 1(2.63%)
31-45 7 (9.29%) 1(2.63%) 1(2.63%)
46-60 20 (26.32%) 11 (28.95%) 9 (23.68%)
61-70 30(39.47%) 9 (23.68%) 17 (44.74%)
>70 18 (23.68%) 16 (42.11%) 10 (26.32%)
p<0,05 p=0.04 p=0.00 p =0.00

Source: own design.

Of note are the results in the youngest patients (below 45
years of age), where 33 individuals completed the OGTT, and
over half (51%) had an unfavorable result. In this group, 12 were
found to be pre-diabetic, one had diabetes, and four had hy-
poglycemia. In the pre-diabetic group, 8 were diagnosed with
IFG, 2 with both IFG and IGT, and 1 with IGT (Table 7). These
results confirm the findings of many authors that the growth in
incidence of diabetes is vast and involves increasingly younger
patients.

The next stage of the program involved a medical examina-
tion and final qualification into the program. Exclusion criteria
were the presence of psychotic symptoms, dementia, depen-
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dency on alcohol or drugs, or a cardiovascular incident in the
last six months. 49 pre-diabetic patients took part in the next
stage. Anthropometric measurements were taken — height,
weight, BMI, waist-hip ratio (WHR) and two RR measure-
ments, and the participants filled out a lifestyle questionnaire.
Females made up 59% of this study group, with 37% being in
the 51-60 year age bracket, 55% had a normal-high BP, only 7%
had a normal BMI, 31% had first-degree overweight, 31% had
a normal WHR, and 61% assessed their physical activity to be
in category I. Males made up 41% of the study group, where
61% were in the 51-70 year age bracket, 45% had a normal-high
BP, half (50%) had a normal BMI, while 45% were found to be
overweight, 85% had a normal WHR, and 51% assessed their
physical activity to be in category I. Based on these results and
the data from the questionnaire, individual and group health
education plans were devised.

Table 7. OGTT results in the < 45 year old age group

LY- FINDRISK points OGTT-0 OGTT - 120 min.
43 15 98 108
32 15 92 105
42 15 92 144
41 15 82 73
31 15 100 93
43 16 83 50
27 16 90 89
36 16 93 44
34 16 89 77
39 16 104 93
30 17 98 88
27 17 103 150
39 17 88 111
40 17 113 83
22 17 85 91
44 17 99 51
41 17 83 124
39 18 93 66
38 18 90 0
30 18 100 94
34 18 106 126
31 18 88 58
40 19 101 160
43 19 100 116
43 19 101 115
41 19 103 91
37 19 83 83
37 19 99 88
33 20 83 88
44 22 177 0
38 22 85 99
41 22 109 105
40 24 94 0

d =0.15588; p < 0.05

Source: own design.

Discussion

Diabetes is becoming a significant public health issue, ini-
tiating a range of international, national, regional and local

initiatives aiming to improve the situation for affected individu-
als and preventing the progression of the epidemic. The first
global intervention initiative was the Declaration of St Vincent,
inspired by the WHO and IDF in 1989, which delineated the pro-
gression of diabetes care [15]. However, a breakthrough in the
global problem of diabetes was reached by the European Par-
liament declaration of 16.04.2006 and the UN resolution from
20.12.2006 [16], which recognized diabetes as the first non-con-
tagious disease epidemic posing a global threat [13]. Since then,
the European Parliament, IDF and WHO all call for prioritizing
the prevention of diabetes in healthcare strategies and devel-
oping national plans for fighting diabetes [14]. In Poland, the
first program for the prevention and treatment of diabetes was
adopted in May 2006, and it began to be implemented in the
form of pilot projects up to 2008 [18]. In 2010, Module Il of the
National Program for Tackling “Civilization Diseases” contained
a Program for the Prevention and Treatment of Diabetes in Po-
land for the years 2010-2011 [19, 20]. In 2012, the National Pro-
gram for Prophylaxis and Education on Diabetes was announced
for 2012 [17]. As a result of regional initiatives, a few local pre-
ventative programs were conducted in individual provinces,
districts and large metropolitan areas. Around 40% of patients
with risk factors for type 2 diabetes present with dysfunctions
in carbohydrate metabolism. This study shows that the problem
of diabetes is growing and shows a increase of this problem in
the youngest age groups. The studies also identify individuals
who will have an increased risk of diabetes with age, and most
of the patients studied will go on to develop diabetes. Diabetes
Prevention Programmed (DPP) studies show that a change in
lifestyle habits (diet, physical activity, reduced body weight) will
decrease the risk of developing type 2 diabetes by 58% [12].
Similar results were obtained in the Finnish Diabetes Prevention
Study (DPS) [13]. In summary, it can be said that in the major-
ity of cases, type 2 diabetes can be avoided, but the findings of
large clinical studies must be put into practice, i.e. into arduous,
intensive and individualized therapeutic education, especially at
primary healthcare centers.

A large difficulty associated with pre-diabetes is the lack of
exact data on the scale of the issue. Pre-diabetes is not treated
systematically, and when it is identified, there are no proce-
dures about active non-pharmacological treatments base on
behavioral changes. The program described here, which is an
initiative outside NFZ funding, provides this option, but it is an
incidental action. Complex and systematic action is needed that
can and should be implemented in primary healthcare centers.

Based on the available data, there is a dynamically progres-
sive increase in the incidence of diabetes in Lubuskie. In 2009,
the number of people treated for diabetes in this region accord-
ing to Lubuski Provincial Department of the National Health
Fund amounted to 44 330 people, while in 2015 there were
56 136 patients, which is 5.5% of the total population of the
region. In the province of Lubuskie, there have been no projects
to assess how many people with pre-diabetes develop diabetes
when the principles of its prevention are not implemented. Ger-
stein, based on a meta-analysis of studies published over the
years 1979-2004, determined that this risk is 5-10% for one
year [21]. Scientific research studies confirm the effectiveness
of preventive activities [22]. The results obtained by many Pol-
ish authors indicate that almost half of the population of young
healthy people show elevated values of insulin resistance in-
dexes and are at risk of developing carbohydrate disorders [23].
This condition at a young age is largely associated with lifestyle
and is the reason for the increasing incidence of type 2 diabe-
tes among younger and younger people [24]. Similar results
were observed among students, and the percentage of people
showing carbohydrate disturbances or insulin resistance, found
on the basis of HOMA-IR or Matsuda indices, is alarmingly high
[25]. This study shows that the highest risk of developing dia-
betes occurs in people over 60 years of age. People from the
age group 46-60 are also at risk. The Polish Diabetes Association
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recommends active detection of diabetes by conducting screen-
ing tests in all people aged 45 and over every 3 years, as well as
in people with an increased risk of developing diabetes (obese,
leading an inactive lifestyle with hypertension, burdened with
the occurrence of diabetes in the family, etc.), regardless of
age, every year. The occurrence of glucose intolerance is an im-
portant indicator of the risk of developing diabetes and allows
people in this group to take preventive measures. The results of
the studies by Kurczewska-Michalak and Kardas [25] assessing
the knowledge of selected cancer prevention methods among
Polish patients of outpatient practitioners emphasize the great
role of prophylaxis. Malignant neoplasms, as one of the dis-
eases of our civilization, have become the largest challenge for
world medicine in recent years. Therefore, effective prevention
is of the utmost importance [23]. Thus, civilization diseases such
as diabetes, cancer or cardiovascular diseases can be effectively
treated, provided that effective methods of early detection and
prevention are used. However, patient involvement is aprereq-
uisite for the effectiveness of the programme.

The diagnosis of pre-diabetes, which is often reversible, may
be very useful in everyday medical practice, as it will allow one
to have an influence on the risk factors.

Limitations of the study

The limitations of this study are associated with:
1) limited knowledge about coexisting diseases and
medicines taken by patients;
2) no analysis of other biochemical tests other than
OGTT for inclusion or exclusion from the program.

Conclusions

1. The scale of the diagnosed state of pre-diabetes among
the residents of the Lubuskie province confirms the
general regional, national and global tendency that the
problem of diabetes is constantly and dynamically in-
creasing.

2. The disturbances in carbohydrate metabolism increas-
ingly affect younger patients.

Source of funding: This work was funded by the authors’ own re-
sources.
Conflicts of interest: The authors declare no conflicts of interest.
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