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Abstract 

Surprisingly, many researchers have noted an increase in the prevalence of type 2 diabetes (T2D) in people between the ages of 20 and 

40 (Young Adult-Onset Type 2 Diabetes). Aim: To provide a more accurate picture of the real health status of the young fertile 

population (20-44 years) in the country, by assessing the incidence of diabetes among them and examining the role of classic risk 

factors for diabetes/prediabetes (obesity/overweight, arterial hypertension, impaired serum lipid levels). Material and Methods: 936 

subjects were distributed into three age groups: 20-44 years - 342 (36.5%), 45-59 years - 301 (32.2%) and 60-79 years - 293 (31.3%). 

Diabetes status was defined according to the criteria of the WHO/IDF Report’2016 and the data were evaluated according to age and 

gender. Standard OGTT (oral glucose tolerance test) was performed with measurement of plasma glucose and HbA1c was also 

examined. Height and weight were measured, BMI (kg/m
2
) was calculated. Arterial hypertension (AH) was defined according to the 

IDF consensus (2012) for T2D recommending arterial pressure levels up to 130/80 mmHg and the same recommendation in the last 

Guideline of European Society of Hypertension (ESH’2023). Results: In the young fertile age group (20-44 years) the incidence of 

diabetes/prediabetes is 14.4% (49/340), and the incidence of risk factors in them is: obesity and overweight are present in 56% 

(191/340); 85.7% (12/14) of young diabetics have BMI ≥ 25 kg/m
2
; AH is nearly 17% (57/342) among individuals in the young group; 

almost 1/5 of young men have AH; in 42.9% (6/14) there is a combination of AH and diabetes versus 12.9% (38/293) with AH only; 

the highest incidence of low serum HDL-cholesterol level (67.5%) is in the young age group; in 1/5 of them hypertriglyceridemia is 

present. Conclusion: It is necessary to develop strategies for the prevention of diabetes, which should be aimed at controlling the trend 

of increasing obesity/overweight, timely diagnosis and adequate treatment of AH, control of lipid levels. The increase in the incidence 

of diabetes in the young age group (20-44 years) means an increase in fertility problems, the course and completion of pregnancy. 

These are very serious health complications that require early diagnosis, but the main thing is prevention. It is necessary to introduce 

educational programs among the population, which should be informed about the need for lifestyle changes (nutritional habits and 

physical activity), personal concern and systematic care for one's own health. 
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1. Introduction 

Diabetes mellitus (DM) is defined as heterogeneous group 

of metabolic disorders characterized by hyperglycemia. It is 

associated with anomalies in the metabolism of carbohydrates, 

fats, proteins and can lead to chronic complications, which 

include microvascular, macrovascular and neuropathic dis-

orders [1]. Diabetes mellitus is a serious health issue related to 

aging of the population, increased urbanization, unhealthy 

dietary habits, decreased physical activity and other harmful 

behavioral and lifestyle habits. The prevalence of diabetes is 

rising and it is one of the leading causes of disability and death 

worldwide, affecting people regardless of their residence, age 

group or gender [2]. Approximately 11% of the world popu-

lation (537 million people) aged 20-79, lived with diabetes in 

2021 [3]. 

Type 2 diabetes (T2D) is the prevailing type of diabetes, 

which accounts for more than 90-96% of diabetes cases 

worldwide in 2021, that is why analyses focus primarily on 

this type of diabetes. Monitoring trends in the prevalence of 

diabetes is crucial for its management and health policy di-

rections [4]. The surprise is that the prevalence of T2D is 

increasing in people between the ages of 20 and 40, which is 

defined as Young Adult-Onset Type 2 Diabetes [1]. T2D was 

previously considered a disease affecting individuals in their 

middle to later stages of life, but now doctors have to take care 

of young patients threatened by much longer duration of the 

disease. The disease significantly alters the lives of patients 

with early-onset T2D, including potential pregnancies, and 

the emergence of comorbid conditions, compounded by ad-

vancing age. Young patients with T2D have to adapt their 

lives to ensure effective management of their disease [5]. 

At the same time, cases of diabetes are increasing not only 

at young age but also during pregnancy. In 2015-2016, cases 

of diabetes among pregnant women were already 5.6% in the 

United States [6]. Data published by the Centers for Disease 

Control and Prevention (CDC) in 2023 show that pregnan-

cy-related diabetes has risen by 56% over 10 years in the 

studied population (2000-2010) [7]. Maternal diabetes during 

pregnancy is one of the strongest risk factors for T2D, which 

accounts for part of the increase of this disease among young 

people over the past few decades [8]. The example given with 

the participants in the SEARCH Case-Control Study, whose 

mothers had diabetes during pregnancy, shows that this gen-

eration has a sevenfold increased risk of T2D compared to 

their counterparts with healthy mothers [9]. 

Our previous study in pregnant Bulgarian women found a 

frequency of hyperglycemia of 14.4% (79/547), which now 

raises the question of clarifying the frequency of diabe-

tes/prediabetes in a young fertile group of Bulgarians, i.e. in a 

non-pregnant population. It was determined that in the group 

of pregnant women studied five years ago, women with a 

higher body mass index (BMI) before pregnancy were at a 

greater risk of developing glucose tolerance disorders during 

pregnancy. Regarding BMI before pregnancy, this relation-

ship was significant when comparing the mean ranks for 

hyperglycemia - total (Mean Rank 260.42 against 354.44 - 

Mann-Whitney Test, p < 0.001). Of all pregnant women, who 

were screened, 2.4% (13/547) developed arterial hypertension 

(AH) during their pregnancy. Hyperglycemia was found in 

38.5% (5/13) of the pregnant women with AH and in 13.9% 

(74/534) of the women without AH, p < 0.028 [10, 11]. It was 

demonstrated that obesity has posed a serious threat by 

causing glucose metabolism disorders. Moreover, the in-

creased number of young people with T2D is associated with 

the rise of obesity rates in this age group, which has been 

observed in many countries [12]. 

In 2018, Allen AJ. et al. reported that in the UK, 55% of 

pregnancies complicated by pre-gestational diabetes were due 

to T2D, while in 2003, this figure was only 27% [13]. 

The findings from the recent meta-analysis by Clement NS. 

et al. (2024), which included an international population of 84 

421 pregnancies with T2D, 34 751 with type 1 diabetes (T1D), 

243 243 with gestational diabetes (GDM) and 5 398 613 

healthy controls, are very significant. The main conclusion is 

that pregnant women with T2D are associated with the highest 

rate of perinatal mortality. The authors believe that there 

should be an increase in the prevention of T2D risk, as well as 

awareness of the adverse effects of T2D on pregnancy [14]. 

European multicenter SWEET Registry was created in 

2008, which includes a network of care centers for individuals 

under the age of 25, suffering from diabetes. In 2011, this 

project became a global non-profit initiative supported by the 

International Society for Paediatric and Adolescent Diabetes 

(ISPAD). The SWEET Registry serves as an important global 

tool for monitoring the development and prevalence of 

different types of diabetes and objectively monitored the 

increase in the proportion of new cases of T2D in the decade 

from 2012 to 2021. The rising incidence of young people with 

T2D from all continents demonstrated the urgent need for 

strong preventive measures on a global scale [15]. It can be 

summarized that T2D has a negative effect on the overall 

health and quality of life of individuals. Therefore, T2D in 

young people poses a social, clinical, and economic threat 

with significant impact on the health system. In order to apply 

effective treatment and useful strategies for prevention it is 

important to analyze the clinical characteristics in diagnosing 

young patients with T2D [16, 17]. 

A previous study on the dynamics of diabetes in Bulgaria 

showed an increase in its incidence over the past 18 years 

(2006-2024) in all age groups (an increase in diabetics by 

199%, i.e. doubling). For comparison the data of the IDF 

Diabetes Atlas (2021) show that in 2007 the total number of 

diabetics in the world was 246 million, while in 2021 it 

reached 537 million, i.e. an absolute increase of 218% which 

is double increase [3]. The fact that the incidence of diabetes 

among the young fertile age group (20-44 years) has 

significantly increased made a very strong impression. For the 
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decade 20-29 years the dynamics are insignificant (from 0% 

in 2006 to 1.5% in 2024, NS), while for the decade 30-39 

years significant changes occur (from 0.9% in 2006 to 4.5% in 

2024, p < 0.002) [18]. 

After all these facts, the AIM of the present study is to as-

sess the incidence of diabetes specifically among the young 

fertile population (20-44 years) in the country, to examine the 

role of the classic risk factors for diabetes/prediabetes (obe-

sity/overweight, arterial hypertension, impaired serum lipid 

levels) in this age category and compare it with the other two 

ages (45-59 years and 60-79 years), thereby providing a 

clearer picture of the real health status of the fertile population 

in the country. 

2. Material and Methods 

According to the Report of the National Statistical Institute 

(NSI) as of 31.12.2022, the Bulgarian population (aged 20-79 

years) is 4 904 382 inhabitants - men 2 367 262 (48.26%) and 

women 2 537 120 (51.73%) [19]. This study included 936 

individuals, distributed by gender and age groups according to 

the latest 2022 population census by the National Statistical 

Institute. 

The data from the present study were obtained on the basis 

of a multi-center cross-sectional study of the Bulgarian En-

docrinology Society, March 25-May 16, 2024. The regions for 

the study were selected after consultation and statistical 

analysis, and the optimal representative number of the indi-

viduals from each region was determined. The study was 

conducted in 16 regions with 51 nests across the country. A 

total number of 1 352 people aged ≥ 20-79 years, selected 

randomly from the institutional registers based on age, gender 

and residence, were invited to participate. A total of 936 in-

dividuals (69.2%) from those who had been invited, agreed to 

take part, including 479 women (51.2%) and 457 men 

(48.8%); 695 participants (74.2%) reside in urban areas and 

241 (25.7%) are rural residents; the subjects were distributed 

into three age groups: 20-44 years - 342 (36.5%), 45-59 years 

- 301 (32.2%) and 60-79 years - 293 (31.3%). 

The choice of the age groups of the participants chosen for 

the study was in accordance with the methodology of the 

International Diabetes Federation (IDF) for assessing the 

prevalence of diabetes among adults (ages 20-79) [20]. 

At the start of the study all 936 respondents (69.2% of those 

invited) were informed about the nature of the studies and 

signed a form for Informed Consent, which had been previ-

ously reviewed and approved by the local Ethics Committee. 

Participants completed a questionnaire that included some 

demographic data, their current health status, previous ill-

nesses, family history of major chronic diseases (hypertension, 

diabetes, thyroid diseases, kidney or liver diseases), past and 

present treatments, and smoking habits. A member of the 

research team measured each participant’s height, weight, and 

sitting blood pressure after a minimum of 5 minutes of rest. 

Blood was drawn from participants in all 16 regions between 

7:00 and 9:00 a.m. after a 12-hour overnight fast. The 936 

studied individuals came from the following 16 regions of the 

country: Vratsa, Gulyantsi, Troyan, Veliko Tarnovo, Razgrad 

and their adjacent villages; Nessebar, Yambol, Nova Zagora, 

Smolyan, Dimitrovgrad, Mineral Baths-Haskovo, Kardzhali 

and their adjacent villages; Sandanski, Petrich, Kyustendil, 

Sofia, and their adjacent villages. The studied individuals 

were distributed into groups by their age and gender accord-

ing to the latest population census conducted in December 

2022 [19]. 

A total of 479 women (51.2%) and 457 men (48.8%), with 

average age of 50.57 ± 13.61 years (aged 20-79), were dis-

tributed by gender and age into groups, while maintaining the 

ratio between the two genders—overall and by age groups — 

as shown in Table 1. 

Table 1. Distribution by gender and age of 936 subjects and the ratio between the two genders—in total and in the three age groups. 

 20-44 y 45-59 y 60-79 y Total 

Gender, age, number (%)     

Women 159 (33.2%) 148 (30.9%) 172 (35.9%) 479 (100%) 

Men 183 (40.0%) 153 (33.5%) 121 (26.5%) 457 (100%) 

Total 342 (36.5%) 301 (32.2%) 293 (31.3%) 936 (100.0%) 

Ratio between the two genders     

Women 159 (46.5%) 148 (49.2%) 172 (58.7%) 479 (51.2%) 

Men 183 (53.5%) 153 (50.8%) 121 (41.3%) 457 (48.8%) 

Total 342 (100%) 301 (100%) 293 (100%) 936 (100%) 
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Height, weight and BMI (kg/m
2
) were measured. The es-

tablished criteria for classification according to BMI were 

used: normal (BMI < 25 kg/m
2
), overweight (BMI ≥ 25 - 29.9 

kg/m
2
), obesity (BMI ≥ 30 kg/m

2
). Arterial blood pressure 

was measured in seated position after five minutes of rest. 

Hypertension was defined according to the IDF consensus for 

T2D, which recommends arterial pressure levels up to 130/80 

mmHg [21] and the same recommendation in the last Guide-

line of European Society of Hypertension (ESH) 2023 [22]. 

Diabetes status was defined according to the criteria of the 

WHO/IDF 2016 report [23]. Standard OGTT (oral glucose 

tolerance test) was performed with measurement of plasma 

glucose on the day of blood sampling. HbA1c was also ex-

amined by a certified and standardized method NGSP and 

standardized according to the Diabetes Control and Compli-

cations Trial (DCCT) [24]. Analysis was performed based on 

the criteria from the WHO/IDF 2016 report for determining 

the actual status of diabetes in our country [23]. 

Venous blood samples were taken from the cubital vein 

after a 12-hour overnight fasting. Glycemia was examined at 

baseline and at 120 minutes during a standard OGTT of 75 g 

glucose in 200 ml water. Exceptions were made only in indi-

viduals who presented evidence of existing diabetes. Two 

individuals refused to undergo OGTT and were excluded from 

the study. All laboratory tests were performed in a certified 

central laboratory on the day of blood sampling. OGTT results 

which are presented in Table 2, were interpreted according to 

the Report of WHO/IDF Consultation, Geneva 2016. 

Table 2. Criteria for diagnosing Diabetes, Impaired Glucose Tolerance (IGT) and Impaired Fasting Glucose (IFG). 

DIABETES should be diagnosed if one or more of the 

following criteria are met 

IMPAIRED GLUCOSE TOLERANCE 

(IGT) should be diagnosed if both of the 

following criteria are met 

IMPAIRED FASTING GLUCOSE 

(IFG) should be diagnosed if the first 

or both of the following are met 

Fasting Plasma glucose ≥ 7.0 mmol/L 

or 

Fasting Plasma glucose < 7.0 mmol/L 

And 

Fasting Plasma glucose 6.1-6.9 

mmol/L and if measured 

Two-hour plasma glucose ≥ 11.1 mmol/L after 75g 

oral glucose load (oral glucose tolerance test - OGTT) 

or 

Two-hour Plasma glucose ≥ 7.8 < 11.1 

mmol/L after 75 g oral glucose load 

(oral glucose tolerance test - OGTT) 

Two-hour Plasma glucose < 7.8 

mmol/L after 75 g oral glucose load 

(oral glucose tolerance test - OGTT) 

HbA1c ≥ 6.5% 

or 
  

Random plasma glucose in the presence of symptoms 

of hyperglycaemia > 11.1 mmol/L 
  

 

a) Diagnosis Diabetes is made if plasma glucose on fast-

ing is ≥ 7.0 mmol/L or plasma glucose at 120 minutes 

from OGTT ≥ 11.1 mmol/L or HbA1c ≥ 6.5% or Random 

plasma glucose > 11.1 mmol/L 

b) Diagnosis Impaired Glucose Tolerance (IGT) is made if 

two criteria are present: plasma glucose on fasting < 7 

mmol/L and plasma glucose at 120 minutes from OGTT 

≥ 7.8 ÷ < 11.1 mmol/L. 

c) Diagnosis Impaired Fasting Glucose (IFG) is made if 

two criteria are present: plasma glucose on fasting 

6.1-6.9 mmol/L and plasma glucose at 120 minutes from 

OGTT < 7.8 mmol/L. 

Based on these criteria, the participans in the study were 

divided into three groups: 

1) Individuals without diabetes - healthy 

2) Individuals with diabetes 

3) Individuals with prediabetes-impaired glucose toler-

ance (IGT) and impaired fasting glycemia (IFG) 

Laboratory analysis 

Venous blood was collected in tubes containing Na2EDTA 

and NaF, which serve as glycolysis inhibitors to stabilize 

glucose levels in the samples. The samples were transported 

to the laboratory after centrifugation. All samples were ana-

lyzed in a central laboratory on the same day when the blood 

sample was collected. Glucose was quantitatively determined 

using enzyme reference method with hexokinase (Roche 

reagent) on Cobas e501 analyzer. The results are presented in 

mmol/L. Assessment of precision and controls: 

1) Intra-assay: Level 1 (n=6) CV=1.12%; Level 2 (n=6) 

CV=0.42% 

2) Inter-assay: Level 1 (n=30) CV=1.25%; Level 2 (n=30) 

CV=1.58% 

3) Two levels of intra-laboratory quality control have been 

conducted on a daily basis. The laboratory participates 

in two EQA systems - the Bulgarian EQAS and IN-

STAND and holds a certificate for this parameter. 

Venous blood was taken separately in a special tube with 

the anticoagulant EDTA for the determination of HbA1c by 

immunoturbidimetric method after hemolysis of a whole 

blood sample. The method was certified following the Na-

tional Program for Standardization of Glycated Hemoglobin 

(NGSP) and standardized according to the Diabetes Control 
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and Complications Trial (DCCT) [24]. 

Statistical Analysis 

a) Descriptive and evaluation methods - Variance analysis 

of quantitative variables - mean, median, standard deviation, 

standard error of the mean, 95% confidence interval of the 

mean and median, minimum, maximum. 

Frequency analysis of qualitative variables (nominal and 

rank), which includes absolute frequencies, relative frequen-

cies (in percentages), cumulative relative frequencies (in 

percentages). 

b) Hypothesis Testing Methods - Chi-square test or Fisher's 

exact test - search for a relationship between two qualitative 

variables. Logistic regression analysis for odds ratios (OR). 

The statistical analysis was performed using IBM SPSS 

Statistics 25. The critical significance level we used was α = 

0.05. The corresponding null hypothesis is rejected when the 

P-value is less than α. 

3. Results 

a) Diabetes / Prediabetes 

Diabetes mellitus is present in 16.56% (155/936) of the 

subjects studied - men 10.58% (99/936) and women 5.98% 

(56/936), NS. In the male group 21.7% (99/457) have diabetes, 

while in the female group - 11.7% (56/479), NS. The distri-

bution of diabetes frequency in the three age groups is as 

follows: 20-44 years - 4.1% (14/342); 45-59 years - 18.3% 

(55/301) NS; 60-79 years - 29.35% (86/293), p < 0.02 (young 

vs. elderly). The distribution of the 155 diabetics across the 

three age groups according to gender is shown in Table 3. 

Table 3. Distribution of Diabetics in the three age groups by gender and total. 

Gender, age, total (%) 20-44 years 45-59 years 60-79 years total 

Women 1 (1.8%) 19 (33.9%) 36 (64.3%) 56 (100%) 

Men 13 (13.1%) ** 36 (36.4%) 50 (50.5%)** 99 (100%) 

Total 14 (9%) * 55 (35.5%) 86 (55.5%) * 155 (100%) 

*p < 0.001; **p < 0.01 

It is clear that the diabetes ratio between women and men in every age group and overall is higher for men, as shown in Table 4. 

Table 4. Gender ratio of diabetes frequency - overall and by age group. 

Gender, age, total (%) Women Men Total 

20-44 years 1 (7.1%) 13 (92.9%) 14 (100%) 

45-59 years 19 (34.5%) 36 (65.5%) 55 (100%) 

60-79 years 36 (41.8%) 50 (58.2%) 86 (100%) 

Total 56 (36.1%) 99 (63.9%) 155 (100%) 

als studied are overweight - men 19.8 

 

It is should be noted that the most significant difference 

between the two genders is among the young group (20-44 

years) - women 7.1% (1/14) against men 92.9% (13/14), NS. 

With advancing age, this ratio decreases and in the third age 

(60-79 years) women are 41.8% (36/56) and men 58.2% 

(50/99). 

Prediabetes was present in 20.5% (192/936) of the indi-

viduals, distributed in the three age groups: young age (20-44 

years) - 10.2% (35/342), middle age (45-59 years) - 22.2% 

(67/301), third age (60-79 years) - 30.7% (90/293), p < 0.01 

(young vs. third age). 

Distribution of people with prediabetes in the three age 

groups: young age (20-44 years) - 18.2% (35/192), middle age 

(45-59 years) - 34.9% (67/192), third age (60-79 years) - 46.9% 

(90/192), p < 0.01 (young vs. third age). 

b) Overweight 

It turned out that 35.1% (327/931) of the participants in the 

study were overweight - men 19.8% (184/931) and women 

15.3% (143/931), NS. In the male group 40.5% (184/454) 

were overweight, and in the female group - 32.99% (143/447), 
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NS. The distribution between the two genders in the over-

weight group (n-327) is as follows: women 43.7% (143/327) 

and men 52.3% (184/327), NS. The following Table 5 pre-

sents the distribution of overweight by gender and age. 

Table 5. Distribution of overweight by gender and age. 

Gender, age, total (%) 20-44 years 45-59 years 60-79 years Total 

Women 38 (26.6%) 47 (32.9%) 58 (40.6%) 143 (100%) 

Men 71 (38.6%) 66 (35.9%) 47 (25.5%) 184 (100%) 

Total 109 (33.3%) 113 (34.6%) 105 (32.1%) 327 (100%) 

 

Among the three age groups, there is an even distribution of 

the overweight - 32.0% (109/340) for 20-44 years, 37.7% 

(113/300) for 45-59 years and 36.1% (105/291) for 60-79 years. 

However, different dynamics can be observed in both genders 

with advancing age. In women, the prevalence increases from 

26.6% (38/143) for 20-44 years and reaches 40.6% (58/143) for 

those aged from 60 to 79 years, while in men the prevalence 

decreases from 38.6% (71/184) for 20-44 years to 25.5% (47/184) 

for 60-79 years of age, NS. The important thing to note in this 

case is that overweight is present in 1/3 of people of young fertile 

age (20-44 years) - 32% (109/340) which is not a positive fact. 

c) Obesity 

Obesity was present in 33.3% (310/931) of the studied in-

dividuals - 19.98% men (186/931) and 13.3% women 

(124/931), NS. In the male group, 41% (186/454) were obese, 

while in the female group the percentage was lower - 26% 

(124/477), p < 0.01. The distribution between the two sexes in 

the obese group was as follows: women 40% (124/310) and 

men 60% (186/310), p < 0.001. The following Table 6 pre-

sents the distribution of obese individuals by gender and age. 

Table 6. Distribution of obese individuals by gender and age. 

Gender, age, total (%) 20-44 years 45-59 years 60-79 years Total 

Women 20 (16.1%) 36 (29.0%) 68 (54.8%) 124 (100%) 

Men 62 (33.3%) 67 (36.0%) 57 (30.6%) 186 (100%) 

Total 82 (26.5%) 103 (34.3%) 125 (40.3%) 310 (100%) 

 

While in women with advancing age, obesity increases 

3-fold - from 16.1% (20/124) for the young group 20-44 years 

to 54.8% (68/124) in the third group 60-79 years, p < 0.01. In 

male group the incidence of obesity in the three age groups is 

stable - from 33.3%, 36% to 30.6%, NS. When analyzing each 

of the three age groups, it should be emphasized that the in-

cidence of obesity is lowest in the young group (20-44 years) - 

24.1% (82/340) compared to the third group (60-79 years) - 

42.9%, (125/291), p<0.01. In the middle age group (45-59 y) 

the incidence of obesity is 34.3%, (103/300). 

The following Table 7 shows the incidence of each meta-

bolic type (diabetes, prediabetes, healthy) for individuals in 

the respective age group according to BMI. A summary was 

also made for the entire group of respondents (n-931). 

Table 7. Incidence of diabetes, pre-diabetes and healthy in each BMI type by age (in total and in all three age groups). 

Age group Metabolic type BMI <25 kg/m2 BMI 25-30 kg/m2 BMI ≥30 kg/m2 total 

20-44 years Diabetes 2 (14.3%) * 4 (28.6%) * 8 (57.1%) * 14 (100%) 

 Pre-diabetes 4 (11.4%) ** 15 (42.9%) ** 16 (45.7%) ** 35 (100%) 

 Healthy 143 (49.1%) 90 (30.9%) 58 (19.9%) 291 (100%) 

 Total 149 (43.8%) 109 (32.1%) 82 (24.1%) 340 (100%) 
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Age group Metabolic type BMI <25 kg/m2 BMI 25-30 kg/m2 BMI ≥30 kg/m2 total 

45-59 years Diabetes 5 (9.3%) * 21 (38.9%) * 28 (51.9%) * 54 (100%) 

 Pre-diabetes 9 (13.4%) ** 24 (35.8%) ** 34 (50.7%) ** 67 (100%) 

 Healthy 70 (39.1%) 68 (38.0%) 41 (22.9%) 179 (100%) 

 Total 84 (28.0%) 113 (37.7%) 103 (34.3%) 300 (100%) 

60-79 years Diabetes 11 (12.8%) * 26 (30.2%) * 49 (57.0%) * 86 (100%) 

 Pre-diabetes 17 (19.3%) ** 36 (40.9%) ** 35 (39.8%) ** 88 (100%) 

 Healthy 33 (28.2%) 43 (36.8%) 41 (35.0%) 117 (100%) 

 Total 61 (21.0%) 105 (36.1%) 125 (43.0%) 291 (100%) 

Total Diabetes 18 (11.7%) * 51 (33.1%) * 85 (55.2%) * 154 (100%) 

 Pre-diabetes 30 (15.8%) ** 75 (39.5%) ** 85 (44.7%) ** 190 (100%) 

 Healthy 246 (41.9%) 201 (34.2%) 140 (23.9%) 587 (100%) 

 Total 294 (31.6%) 327 (35.1%) 310 (33.3%) 931 (100%) 

*p < 0.001 diabetes in obese/overweight vs. healthy for the respective age and in total 

**p < 0.001 prediabetes in obese/overweight vs. healthy for the respective age and in total 

d) Arterial hypertension 

Arterial hypertension (AH) was present in 44.87% 

(420/936) of the studied subjects, with 255 (60.7%) individ-

uals having it at the time of the study, and 164 (39.3%) indi-

viduals already under antihypertensive treatment and nor-

motensive at the time of the measurement. In 76% (319/420) 

AH was known and in 24% (101/420) - newly discovered (p < 

0.001). In the group of men 50.1% (229/457) had AH, and in 

the group of women 39.9% (191/479), p < 0.05. In the group 

of hypertensives (n-420) the frequency of AH in women was 

45.5% (191/420), and in men - 54.5% (229/420), p < 0.01. 

Table 8 presents the distribution of AH by age in both sexes, 

as well as the ratio between the two genders in the three age 

groups. 

Table 8. Frequency of hypertension by age in both sexes and in total, as well as the ratio between women and men in the three age groups. 

Gender, age, number (%) 20-44 years 45-59 years 60-79 years Total 

Women 13/191 (6.8%) 59/191 (30.9%) 119/191 (62.3%) 191 (100%) 

Men 44/229 (19.2%) 88/229 (38.4%) 97/229 (42.4%) 229 (100%) 

Total 57/420 (13.6%) 147/420 (35%) 216/420 (51.4%) 420 (100%) 

Ratio between the two genders     

Women 13/57 (22.8%) 59/147 (40.1%) 119/216 (55.1%) 191/420 (45.5%) 

Men 44/57 (77.2%) 88/147 (59.9%) 97/216 (44.9%) 229/420 (54.5%) 

Total 57 (100%) 147 (100%) 216 (100%) 420 (100%) 

The following two tables present the frequency of AH resp. normotension among diabetics and non-diabetics - Table 9, as well 

as the frequency of diabetes among normotensives and hypertensive patients - Table 10. 
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Table 9. Frequency of AH resp. normotension among diabetics and non-diabetics. 

Diabetes Normotension (number, %) Hypertension (number, %) Total (number, %) 

Yes 40 (25.8%) 115 (74.2%) * 155 (100%) 

No 476 (60.9%) 305 (39.1%) * 781 (100%) 

Total 516 (55.13%) 420 (44.87%) 936 (100%) 

*Fisher's Exact Test - 0.000 

Table 10. Frequency of diabetes among normotensive and hypertensive patients. 

Diabetes Normotension (number, %) Hypertension (брой, %) Total (number, %) 

Yes 40 (7.7%) * 115 (27.4%) * 155 (16.56%) 

No 476 (92.3%) 305 (72.6%) 781 (83.44%) 

Total 516 (100%) 420 (100%) 936 (100%) 

*p < 0.01 

The assessment is more precise when the devision is made 

in three groups according to the carbohydrade disorders - 

diabetes and prediabetes versus healthy so that the frequency 

of AH can be assessed in age groups, Table 11. 

While the overall frequency of AH for the studied group is 

44.87% (420/936), in the group with T2D it is 74.2% 

(115/155), in prediabetes it is 62.5% (120/192), and in the 

group of healthy individuals it is only 31.4% (185/589). The 

difference is significant when comparing the group with dia-

betes or prediabetes vs. healthy - p < 0.001. 

Table 11. Frequency of AH in individuals with diabetes, prediabetes and healthy persons according to their age. 

Age group Metabolic disorder With hypertension Without hypertension total 

20-44 years diabetes 6 (42.9%) 8 (57.1%) 14 (100%) 

 prediabetes 13 (37.1%) 22 (62.3%) 35 (100%) 

 healthy 38 (12.97%) 255 (87.03%) 293 (100%) 

 total 57 (16.7%) 285 (83.3%) 342 (100%) 

45-59 years diabetes 35 (63.6%) ** 20 (36.4%) ** 55 (100%) 

 prediabetes 42 (62.7%) *** 25 (37.3%) *** 67 (100%) 

 healthy 70 (39.1%) 109 (60.9%) 179 (100%) 

 total 147 (48.8%) 154 (51.2%) 301 (100%) 

60-79 years diabetes 74 (86.0%) * 12 (14.0%) * 86 (100%) 

 prediabetes 65 (72.2%) * 25 (27.8%) * 90 (100%) 

 healthy 77 (65.8%) * 40 (34.2%) * 117 (100%) 

 total 216 (73.7%) 77 (26.3%) 293 (100%) 

Total diabetes 115 (74.2%) * 40 (25.8%) * 155 (100%) 
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Age group Metabolic disorder With hypertension Without hypertension total 

 prediabetes 120 (62.5%) * 72 (37.5%) * 192 (100%) 

 healthy 185 (31.4%) 404 (68.6%) 589 (100%) 

 Total 420 (44.87%) **** 516 (55.13%) **** 936 (100%) 

*p < 0.001; **p < 0.04; ***p < 0.037; ****p < 0.013 

A summary of the incidence of diabetes/prediabetes in the hypertensive/normotensive groups and among individuals with both 

types of BMI - <25 kg/m
2
 and >25 kg/m

2
 was made in Table 12. 

Table 12. Role of BMI and AH for unlocking diabetes and prediabetes. 

Metabolic type BMI <25 kg/m2 BMI >25 kg/m2 

diabetes 11.7% (18/154) * 88.3% (136/154) * 

prediabetes 15.8% (30/190) * 84.2% (160/190) * 

Blood pressure Normotonia Arterial hypertension 

diabetes 25.8% (40/155) * 74.2% (115/155) * 

prediabetes 37.5% (72/192) * 62.5% (120/192) * 

*p < 0.001 - diabetes / prediabetes with BMI >25 kg/m2 versus normal weight or diabetes / prediabetes in AH versus normotension 

e) Dyslipidemia - low level of HDL-cholesterol and hyper-

triglyceridemia 

A low level of HDL-cholesterol is present in 64.0% 

(599/936) of the examined individuals compared to signifi-

cantly fewer cases with normal levels at 36.0% (336/936), p < 

0.001 (Table 13). In each of the three age groups, the propor-

tion of individuals with low levels of HDL- cholesterol is a lot 

higher compared to the proportion of individuals with normal 

levels of this indicator. 

Table 13. Frequency of decreased levels of HDL-cholesterol in the three age groups. 

Age group НDL-cholesterol <1.5 mmo/l НDL-cholesterol >1.5 mmol/l Total 

20-44 years 231 (67.5%) * 111 (32.5%) * 342 (100%) 

45-59 years 187 (62.1%) ** 114 (37.9%) ** 301 (100%) 

60-79 years 181 (62.0%) *** 111 (38.0%) *** 292 (100%) 

Total 599 (64.0%) *** 336 (36.0%) *** 936 (100%) 

*p < 0.011; **p < 0.006; ***p < 0.001 

In Table 14, the frequency of low levels of HDL-cholesterol is analyzed for Diabetics, Prediabetics and healthy individuals, as 

well as overall. 
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Table 14. Frequency of low levels of HDL-cholesterol in Diabetes, Prediabetes and healthy individuals. 

Group HDL-cholesterol < 1.5 mmo/l HDL-cholesterol >1.5 mmol/l Total 

Diabetes 123 (79.9%) * 31 (20.1%) * 154 (100%) 

Prediabetes 125 (65.1%) * 67 (34.9%) * 192 (100%) 

Healthy 351 (59.6%) 238 (40.4%) 589 (100%) 

Total 599 (64.1%) 336 (35.9%) 935 (100%) 

*p < 0.001 

The other disorder in lipid metabolism is hypertriglycer-

idemia, which is present in 26.7% (250/936) of the examined 

individuals, Table 15. The frequency of hypertriglyceridemia 

in the three age groups is between 20% and 34% and is sig-

nificantly lower compared to the corresponding age group 

with normal levels of the indicator, p < 0.001. In the young 

group (20-44 years), the frequency of hypertriglyceridemia is 

19.0% (65/342), in the middle group (45-59 years) it is 29.9% 

(65/301), p < 0.001, and in the older age group (60-79 years) it 

is 32.4% (95/293), p < 0.001. 

Table 15. Frequency of increased TGL by age. 

Age group TGL > 1.7 mmol/l TGL < 1.7 mmol/l Total 

20-44 years 19% (65/342) */** 81% (277/342) * 342 (100%) 

45-59 years 29.9% (90/301) * 70.1% (211/301) * 301 (100%) 

60-79 years 32.4% (95/293) */** 67.6% (198/293) * 293 (100%) 

Total 26.7% (250/936) 73.3% (686/936) 936 (100%) 

*p < 0.001; **p < 0.001 

A significantly higher frequency of hypertriglyceridemia 

was established in diabetics compared to healthy individuals 

(without glycemic disturbances) - 47.7% (74/155) versus 17.8% 

(105/589), p < 0.001. In individuals with prediabetes, the 

frequency of hypertriglyceridemia is also significantly higher 

compared to healthy individuals - 37.0% (71/192) versus 17.8% 

(105/589), p < 0.01 (Table 16). 

Table 16. Frequency of increased TGL in Diabetics, Prediabetics, Healthy person. 

Group TGL ≥ 1.7 mmol/l TGL < 1.7 mmol/l total 

Diabetes 47.7% (74/155) * 52.3% (81/155) 155 (100%) 

Prediabetes 37% (71/192) ** 63% (121/192) 192 (100%) 

Healthy 17.8% (105/589) */** 82.2% (484/589) 589 (100%) 

Total 26.7% (250/936) 73.3% (686/936) 936 (100%) 

*p < 0.001; **p < 0.01 
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4. Discussion 

Diabetes is a serious health problem that significantly in-

fluence on the lives of those affected, their families, and so-

ciety as a whole. Diabetes is one of the five 

non-communicable diseases prioritized in the UN and WHO 

plan [25, 26]. 

According to data from the National Health and Nutrition 

Examination (NHANES, 2021), the prevalence of diabetes in 

the US by 2020 was 16.6% (95% CI: 14.2-18.3), and after age 

adjustment, it was 14.8% (95% CI: 13.1-16.7) among 3 757 

screened individuals, with men dominating at 17.7% (95% CI: 

15.5-20.2) while women stood at 14.8% (95% CI: 12.2-17.7) 

[27]. 

Our data also show a high prevalence of diabetes in Bul-

garia as of 2024 - 16.55% (155/936) - which aligns closely 

with US data regarding prevalence rates, age-related in-

creases, and gender ratios: men at 10.58% (99/936) and 

women at 5.98% (56/936), NS. Notably, within the diabetic 

group, the prevalence of diabetes significantly increases 

with age. In the young group aged 20-44, it is 9% (14/155), 

and this rises to four times in the middle-aged group (45-59) 

to 35.5% (55/155) (p < 0.05), while it increases more than 

six fold in the elderly group aged (60-79) to 55.5% (86/155), 

p < 0.001 (Table 3). 

There are significant differences in the age dynamics of 

diabetes between the two genders. A sharp increase was ob-

served among women, with prevalence rising from 1.8% 

(1/56) in the 20-44 age group to 33.9% (19/56) in the 45-59 

age group (NS), reaching 64.3% (36/56) in the 60-79 age 

group (NS). In contrast, the increase in prevalence among 

men is more gradual, rising from 13.1% (13/99) in the 20-44 

age group to 36.4% (36/99) in the 45-59 age group (NS), and 

then shows a significant rise to 50.5% (50/99) in the 60-79 age 

group, p < 0.01. 

Similar relationships appear when comparing the preva-

lence of diabetes across the three age groups: for 20-44 years - 

4.1% (14/342), for 45-59 years - 18.3% (55/301) (NS), and for 

60-79 years - 29.35% (86/293), p < 0.02 (comparing the el-

derly group to the young age group). 

Prediabetes also increases with age, with the highest 

prevalence in the elderly group (60-79 years) when com-

pared to the young group (20-44 years) - 46.9% (90/192) 

versus 18.2% (35/192), p < 0.01. 

There are numerous risk factors that contribute to the de-

velopment of T2D - obesity (≥20% of ideal body weight or 

BMI ≥ 25 kg/m
2
); chronic lack of physical activity; arterial 

hypertension (AH) ≥140/90 mm Hg; low levels of 

high-density lipoprotein cholesterol (HDL-c) and/or high 

levels of triglycerides (TGL); family history; gestational di-

abetes mellitus (GDM) [28]. 

The aging of the population, the growth of the middle class, 

and the spread of urbanization are factors that contribute to the 

increase in obesity—a major risk factor for the development 

of diabetes [29]. Additionally, there is decreased physical 

activity due to modern transportation options and a lack of 

traditions and upbringing that promote systematic physical 

activity as part of a healthy lifestyle [30]. 

According to NHANES data from 2021, the prevalence of 

diabetes is 6.6% among individuals with normal weight, 

10.3% among those who are overweight, and 23.3% among 

those with obesity. Men have a higher prevalence of diabetes 

than women in all three BMI categories, indicating that 

gender is a leading factor regardless of BMI [27]. 

The data is similar in our study - 6.1% (18/294) of indi-

viduals with a BMI < 25 kg/m² have diabetes, 15.6% (51/327) 

of individuals with a BMI of 25-30 kg/m², and 27.42% 

(85/310) of individuals with a BMI ≥ 30 kg/m² (p < 0.02, 

obesity versus normal weight). A logistic regression model 

was also applied in the analysis to investigate the role of the 

BMI factor on diabetes as a dependent variable, and a signif-

icant effect was demonstrated (overweight versus normal 

weight - OR 2.833 (95% CI: 1.614-4.973), p < 0.001; obesity 

versus normal weight - OR 5.793 (95% CI: 3.382-9.922), p < 

0.001) [18]. 

The prevalence of T2D is increasing, which is associated 

with a "Western" dietary style, rising obesity, and a seden-

tary lifestyle. At the same time, researchers from China have 

also reported an increase in obesity/overweight over a period 

of 30 years (1990-2019) and a corresponding rise in the 

prevalence of T2D, particularly among men [31]. Therefore, 

obesity/overweight and T2D represent a global health 

problem. We observed diabetes in 88.3% (136/154) of in-

dividuals with obesity/overweight compared to only 11.7% 

(18/154) with normal weight (p < 0.001), and prediabetes in 

84.2% (160/190) of individuals with obesity/overweight 

compared to only 15.8% (30/190) with normal weight (p < 

0.001). This demonstrates strong relationship between obe-

sity/overweight on one hand and the development of car-

bohydrate metabolism disorders (diabetes and prediabetes) 

on the other - 86.04% (296/344) in those with BMI > 25 

kg/m² compared to 13.96% (48/344) in those with BMI < 25 

kg/m², p < 0.001 (Table 7). 

If we summarize the analyses in the young fertile age group 

(20-44 years), only 43.8% (149/340) have a normal BMI < 25 

kg/m², while the remaining 56.2% (191/340) have a BMI > 25 

kg/m² - overweight (n=109) and obesity (n=82), p < 0.001 

(Table 7). The data in the analysis show that nearly ¼ (24.1%, 

82/340) of the individuals in the young fertile age group 

(20-44 years) are obese, placing them at high risk for diseases 

such as arterial hypertension and diabetes. 

Out of the total 340 individuals analyzed from the young 

group (20-44 years), there are 14 (4.1%) diabetics, 35 (10.3%) 

with prediabetes, and 291 (85.6%) are healthy. But who have 

become diabetics in the young age group? Those with BMI ≥ 

25 kg/m
2
 became diabetic in 85.7% (12/14), and those with 

BMI < 25 kg/m
2
 - only in 14.3% (2/14), NS. The ratios for 

prediabetes are similar - with BMI ≥ 25 kg/m
2
 they are 88.6% 

(31/35), and with BMI < 25 kg/m
2
 they are only 11.4% (4/35), 

p < 0.01. The same connection is observed in other age cat-
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egories (Table 7). 

It can be summarized that a total of 14.4% (49/340) of in-

dividuals in the young age group have diabetes/prediabetes, 

and 87.8% (43/49) of them are overweight/obese, compared 

to only 12.2% (6/49) with normal weight (p < 0.001). The 

increase in T2D among young people follows the rising obe-

sity in this age group, which is observed in many countries 

[32]. The assessment of other authors is the same, that the 

main attributable risk factor for early onset type 2 diabetes in 

young people was the high body mass index in all regions 

with a corresponding sociodemographic index [1]. 

The data for all age groups regarding the frequency of di-

abetes, prediabetes, and healthy individuals according to BMI 

can be seen in Table 7. Concerning the relationship between 

obesity and diabetes, recently published research on the 

NLRP3 inflammasome-IL-1β pathway in T2D and obesity by 

D.T. Meier (2025) provides interesting and insightful findings 

that shed light on one of the mechanisms of their interaction. 

In their study, the authors found that elevated glucose levels 

lead to an increase in islet macrophages and locally increased 

production of IL-1β [33]. It turns out that a second signal is 

also necessary for the full realization of the process, which is 

present in obesity and diabetes and includes cholesterol, uric 

acid, NEFAs (non-esterified fatty acids), and hypoxia [34]. 

D.T. Meier et al. (2025) specifically note that even small 

"spikes" in glycemia in the early stages of T2D can contribute 

to the activation of IL-1β. Thus, under conditions of metabolic 

stress (increased levels of glucose, cholesterol, uric acid, and 

NEFAs), the number of islet immune cells and levels of cy-

tokines increase, provoking chronic low-grade islet inflam-

mation. However, it was noticed that IL-1β also has a physi-

ological role, but only in acute and transient increases does it 

enhance insulin secretion. Chronic low-grade inflammation 

sustained by IL-1β, which was present in obesity, desensitizes 

beta cells. IL-1β is produced locally and acts in a paracrine 

manner. Measuring IL-1-dependent inflammatory markers 

such as C-reactive protein (CRP), IL-6, IL-8, and Interleu-

kin-1 receptor antagonist (IL-1Ra) may be useful [33]. 

Arterial hypertension (AH) can be encountered two times 

more frequently in individuals with diabetes compared to 

people without diabetes. In addition, AH patients often have 

insulin resistance, which exposes them to a higher risk of 

diabetes compared to the normotensive individuals [35]. 

According to Akalu Y. et al. (2020), AH and T2D share 

common risk factors. Therefore, they can often be found 

together. Approximately 58% of individuals with diabetes 

have arterial hypertension [36]. 

The analysis of the relationship between AH and carbohy-

drate disorders showed a very strong connection between the 

two variables in our material - 74.2% of diabetics are also 

hypertensive. As expected, among hypertensives, the fre-

quency of the disease increases with age - from 13.6% 

(57/420) in the 20-44 age group to 35% (147/420) for the 

45-59 age group and 51.4% (216/420) for the third group, 

60-79 years old. The increase is significant - 2.5 times for the 

middle age group and nearly 4 times for the third age group. 

While in men the increase is moderate, rising from 19.2% 

(44/229) among the young (20-44 years) to 42.4% (97/229) in 

the older age group (60-79 years) - a twofold increase, in 

women the jump is ninefold, increasing from 6.8% (13/191) 

among the young (20-44 years) to 62.3% (119/191) in the 

older age group (60-79 years), p < 0.001 (Table 8). 

What is interesting in the analysis of the data in Table 8, is 

the significantly higher frequency of hypertension in young 

age (20-44 years) among men - 77.2% (44/57) compared to 

22.8% (13/57) among women (p < 0.001), whereas in the third 

age group (60-79 years), women dominate - 55.1% (119/216) 

versus 44.9% (97/216) among men, NS. The frequency of 

hypertension within each age group increases, with hyper-

tension being present in 16.7% (57/342) of the group aged 

20-44 years, rising to 48.7% (147/301) in the 45-59 age group, 

and reaching 73.7% (216/293) in the third age group (60-79 

years), p < 0.001 (comparing 20-44 years with the other two 

age groups). 

As we noted, hypertension is present in 74.2% (115/155) of 

diabetics, 62.5% (120/192) of prediabetics, and 31.4% 

(185/589) of healthy individuals, i.e., those without glycemic 

disorders, Table 11. Thus, in total 67.6% (235/347) of indi-

viduals with diabetes/prediabetes have hypertension com-

pared to 31.4% (185/589) of individuals with hypertension 

without glycemic disorders (p < 0.001). This fact highlights 

the very strong causal relationship between hypertension and 

diabetes. Table 9 presents the frequency of hypertension 

among diabetics and non-diabetics. The difference in the 

frequency of hypertension between diabetics and 

non-diabetics is highly significant—74.2% (115/155) com-

pared to 39.1% (305/781)—Fisher's Exact Test - 0.000. Dia-

betes occurs in only 7.7% (40/516) of normotensive individ-

uals, while among hypertensives it is found in 27.4% 

(115/420), p < 0.01 (Table 10). 

The relationship between AH and carbohydrate disorders 

was investigated, and out of the 420 identified individuals 

with AH, 49% (206/420) do not have carbohydrate disorders, 

while 27.4% (115/420) have diabetes and 23.6% (99/420) 

have prediabetes. This means that in total 51% (214/420) of 

the hypertensive patients have carbohydrate disorders. Thus, 

hypertension ranks as the second strongest risk factor for the 

development of diabetes/prediabetes, following the much 

stronger factor of obesity/overweight, where 86.04% 

(296/344) of the cases are diabetes/prediabetes. 

The analysis of the relationship between diabetes and hy-

pertension across age groups showed an expectedly high 

prevalence of hypertension combined with diabetes in all 

three age groups of diabetics: young adults 42.9% (6/14), 

middle-aged 63.6% (35/55), and seniors 86% (74/86), p < 

0.05 (young vs. senior group). With age, the prevalence of 

both conditions increases, as well as their combination. When 

comparing the prevalence of hypertension in diabetics to that 

in healthy individuals of the same age group, it is higher in 

diabetics: ages 20-44 - 42.9% (6/14) vs 12.97% (38/293), NS; 
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ages 45-59 - 63.6% (35/55) vs 39.1% (70/179), p < 0.02; ages 

60-79 - 86% (74/86) vs 65.8% (77/117), p < 0.01 (Table 11). 

The summary of the prevalence of diabetes in the groups of 

hypertensives/normotensives and among individuals with 

both types of BMI < 25 kg/m² and BMI > 25 kg/m² is shown 

in Table 10. The influence of the factor obesity/overweight, as 

well as hypertension, on the manifestation of diabetes is very 

strong: in those with BMI > 25 kg/m², the prevalence is 88.3% 

(136/154) compared to 11.7% (18/154) in those with BMI < 

25 kg/m² (p < 0.001), and correspondingly in hypertension - 

74.2% (115/155) vs 25.8% (40/155) in normotensives, p < 

0.001. 

It should be emphasized that in the young age group of 

20-44 years, the prevalence of AH is not small - 16.7% 

(57/342), with 8.18% (13/159) being women and 24.04% 

(44/183) being men, NS. Therefore, nearly 1 in 4 young men 

has hypertension, making them highly vulnerable to the de-

velopment of metabolic disorders such as hyperglycemia and 

dyslipidemia. 

T2D is characterized specifically by hyperglycemia and 

dyslipidemia due to insulin resistance. High-density lipopro-

teins-cholesterol (HDL-c) play an important role in prevent-

ing the onset of dyslipidemia and its complications. The pro-

tective functions of HDL-c include reducing oxidation, vas-

cular inflammation and thrombosis. The anti-diabetic role of 

HDL-c is one of the most significant discoveries in recent 

years [37]. Dyslipidemia in diabetics is characterised by a 

decrease in high-density lipoproteins (HDL-c) as well as an 

increase in triglycerides (TGL). This type of dyslipidemia is 

caused mainly by impaired insulin sensitivity in the liver and 

adipose tissue [38]. Both disruptions in lipid metabolism are 

known to be associated with a higher frequency of diabetes 

[39]. This fact is emphasized by the authors of recent studies, 

namely that the level of HDL-c is inversely proportional to the 

incidence of diabetes [40]. 

The system studies for the project included two lipid indi-

cators - HDL-c and TGL, in order to investigate the rela-

tionship between lipid metabolism disorders and diabetes, 

both for the overall group and within the three age groups. The 

low level of HDL-c is one of the well-known leading risk 

factors for diabetes, as we demonstrate in our material analy-

sis. The percentage of individuals with low HDL-c is signif-

icantly higher, both for the entire group of subjects (64%) and 

within each age group, as shown in Table 13. The role of low 

HDL-c as a risk factor for diabetes proved to be significant, 

with the condition present in 79.9% of diabetic patients 

(123/154), while among non-diabetics it was only observed in 

20.1% (31/154), p < 0.001. Low levels of HDL-c are nearly 

twice as common in individuals with prediabetes, with 65.1% 

(125/192) affected compared to 34.9% (67/192) with normal 

levels, p < 0.001, as shown in Table 14. It can be noticed that 

the highest frequency of low serum HDL-c levels 67.5% 

(231/342) is observed in the young age group of 20-44 years 

compared to the other two age groups (NS), as shown in Table 

14. Undoubtedly, this risk factor plays a significant role in the 

development of diabetes even at young reproductive age 

(20-44 years). 

There is also a significantly higher frequency of hypertri-

glyceridemia in diabetics compared to healthy individuals (i.e., 

those without glycemic disturbances) - 47.7% (74/155) versus 

17.8% (105/589), p < 0.001. In individuals with prediabetes, 

the frequency of hypertriglyceridemia is also significantly 

higher compared to healthy individuals - 37.0% (71/192) 

versus 17.8% (105/589), p < 0.01 (Table 16). In the young age 

group (20-44 years), hypertriglyceridemia is present in 19% 

(65/342), indicating that nearly 1 in 5 young individuals have 

yet another risk factor for glycemic disturbances, as shown in 

Table 15. 

5. Conclusion 

The role of age on the expression of glycemic disturbances 

can be cleary seen in the overall analysis of the conducted 

cross-sectional study. Age turned out to be the strongest risk 

factor. Attention should be directed to some other critical risk 

factors for glycemic disturbances, such as obesity/overweight, 

arterial hypertension, dyslipidemia, and a specific assessment 

of their prevalence in the young fertile age group (20-44 

years). The analysis of diabetes trends in our country over the 

past 18 years (2006-2024) revealed a significant increase in its 

prevalence, as well as its “younger onset,” meaning it in-

creasingly affects a larger proportion of the fertile age group 

(for 20-29 years from 0% in 2006 to 1.5% in 2024, NS; for 

30-39years from 0.9% in 2006 to 4.5% in 2024, p < 0.002). 

Currently, the prevalence of diabetes/prediabetes is 14.4% 

(49/340) in the young fertile age group, and the prevalence of 

risk factors among them is as follows: 

1) Obesity is present in nearly ¼ of individuals in the 

young group - 24.1% (82/340); 

2) Overweight is present in 32% (109/340) of individuals 

in the young group; 

3) Both obesity and overweight are present in 56% 

(191/340) of fertile age group (20-44 years); 

4) In the young group, 85.7% (12/14) of diabetics have a 

BMI ≥ 25 kg/m
2
; 

5) Arterial hypertension is nearly 17% (57/342) among 

individuals in the young group; 

6) Almost 1/5 of young men have arterial hypertension; 

7) In the young age group, 42.9% (6/14) have a combina-

tion of arterial hypertension and diabetes, compared to 

12.9% (38/293) with only arterial hypertension; 

8) The highest prevalence of low serum HDL cholesterol 

level is 67.5% in the young group compared to other age 

groups; 

9) Among 1/5 of individuals in the young age group, there 

is hypertriglyceridemia. 

The high prevalence of obesity (24%) and arterial hyper-

tension (17%) among the fertile age group stands out, as these 

risk factors are significantly associated with glycemic dis-

turbances. Additional factors include lipid disorders in this 
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age group, specifically, 1/5 have hypertriglyceridemia, and 

the prevalence of low HDL-cholesterol is 67.5%. 

Therefore, conclusions must be drawn regarding the iden-

tification of possible strategies for the prevention of diabe-

tes/prediabetes, as this disease reduces the quality of life for 

both the affected individuals and their families, as well as 

posing a significant threat to the society and the health sys-

tems. The increase in the incidence of diabetes in the young 

age group (20-40 years) means an increase in fertility prob-

lems, problems in the onset of pregnancy, problems in the 

course and completion of pregnancy, complications for the 

mother and fetus. These are very serious health complications 

that require early diagnosis and adequate treatment, but the 

main thing is prevention. Our primary concern in preventive 

measures should be directed towards controlling the modern 

obesity/overweight epidemic. This is also the main risk factor 

for glycemia disorders. Of course, care is also needed for 

timely diagnosis and adequate treatment of hypertension and 

control of lipid levels. It is essential to introduce educational 

programs among the population to inform them about the 

need for lifestyle changes (dietary habits and physical activity) 

and to encourage them to take systematic care of their own 

health. Additionally, attention should be focused on organiz-

ing and regularly conducting systematic screenings for the 

young fertile age group in the face of an emerging epidemic of 

obesity and diabetes among them. 
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