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BURDEN OF PREDIABETES AND TYPE-2-DIABETES MELLITUS IN THE ANDIJAN
REGION: EPIDEMIOLOGICAL FINDINGS FROM URBAN AND RURAL
COMMUNITIES

Annotation. Prediabetes and type 2 diabetes mellitus (T2DM), are among the most significant
public health problems-due to their increasing prevalence and high risk of cardiovascular and
metabolic complications. Early identificationyofs-carbohydrate metabolism | disorders plays an
important role in preventing disease progression. The aim of the study was to assess the prevalence
and epidemiological characteristics of prediabetes and type 2 diabetes mellitus among urban and rural
populations of the Andijan region. A population-based cross-sectional epidemiological study was
conducted among residents of ‘/Andijan city:and the:Markhamat district, including individuals over 40
years of age. Carbohydrate metabolism disorders were assessed based on fasting blood glucose,
glycated hemoglobin (HbAX¢), and diagnostic criteria recommended by WHO, ADA, and EASD.
The study revealed a high prevalence.of carbohydrate metabolismdisorders;with combined impaired
fasting glucose and impaired glucose “tolerance (IFG+IGT) being the most frequent form. A
significant number of newly diagnosed cases of-type 2 diabetes mellitus'were identified. Higher rates
of metabolic disorders were observed among Wwomen and individuals of middle and older age groups.
The obtained results demonstrate a signaificant burden of prediabetes and type 2 diabetes mellitus in
the Andijan region and emphasize the necessity~of implementing population-based screening
programs and preventive strategies aimed at early detection and reduction of diabetes-related
complications.

Keywords: prediabetes, type 2 diabetes mellitus, carbohydrate metabolism disorders,
impaired fasting glucose, impaired glucose tolerance, epidemiological study, screening, Andijan
region.
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Annotatsiya. Prediabet va 2-tip gandli diabet (2TQD) targalishining tobora ortib borishi
hamda yurak-qon tomir va metabolik asoratlar rivojlanish xavfining yuqoriligi sababli zamonaviy
tibbiyotning dolzarb muammolaridan biri hisoblanadi. Uglevod almashinuvi buzilishlarini erta
aniglash kasallikning rivojlanishini oldini olish va samarali profilaktik choralarni ishlab chigishda
muhim ahamiyatga ega. Tadgigot maqgsadi Andijon viloyati shahar va qishloq aholisi orasida
prediabet va 2-turida gandli diabetning targalishi hamda epidemiologik xususiyatlarini baholashdan
iborat bo‘ldi. Andijon shahri va Marhamat tumanida 40 yoshdan katta aholi orasida populyatsion bir
bosqichli epidemiologik tadqiqot o‘tkazildi. Uglevod almashinuvi holati och qoringa qon glyukoza
darajasi, glikozillangan gemoglobin (HbAlc) ko‘rsatkichlari hamda JSST, ADA va EASD
tavsiyalariga asoslangan diagnostik mezonlar yordamida baholandi. Tadqiqot natijalariga ko‘ra,
tekshirilgan aholi orasida uglevod almashinuvi buzilishlarining yuqori targalishi aniglandi. Eng ko‘p
uchragan holat nahorgi glikemiya buzilishi-va-glyukozaga.tolerantlik buzilishining kombinatsiyasi
bo‘ldi. Shuningdek, birinchi marta“aniqlangan gandli diabet.2=turida holatlarining sezilarli ulushi
gayd etildi. Metabolik buzilishlar ayollar hamdaro‘rta va katta yosh, guruhlarida ko‘proq uchrashi
aniglandi. Olingan natijalar’Andijon viloyati-aholisi-erasida prediabet.va gandli diabet 2-turining
sezilarli yuklamasi mavjudligini ko‘rsatadi hamda kasalliklari erta aniglash va diabet bilan bog‘liq
asoratlarni kamaytirishga garatilgan skrining<dasturlari va profilaktik strategiyalarni joriy etish
zarurligini ta’kidlaydiy

Kalit so‘zlar;: prediabet, gandli diabet 2-turida, uglevod almashinuwvi buzilishlari, och qoringa
glyukoza buzilishi, /glyukozaga tolerantlik buzilishi, epidemiologik ‘tadgigot, skrining, Andijon
viloyati.

CoaneBa Maauna Mk00./CKOH K31
MarucrpanT HanpaBJeHIN JHAOKPHHOI0THS
Kadeapsi rocnuTajibHON Tepanuu U SHT0KPUHOIOTHU
AHIUKAHCKORO roCyIapCTBEHHOr0 MEAUIUMHCKOTO HHCTUTYTA

PACIIPOCTPAHEHHOCTB M SITUAEMUOJIOT UMECKHNE OCOBEHHOCTH
MNPEAUABETA U CAXAPHOI'O JIMABETA 2 TUHA-B AHAUWXKAHCKOU OBJIACTU:
PE3YJBTATBI NCCJIEJOBAHUA TOPOACKOI'O U CEJBCKOI'O HACEJIEHUSA

Annotanus. [Ipenuaber u caxapusiii guader 2 tuna(CJl(2) apnsroTcs onHOM U3 Hauboee
aKTyaJIbHbIX MEIMKO-COLUAIbHBIX MPOOJIEM COBPEMEHHOCTH B CBSI3M C IMOCTOSIHHBIM POCTOM HX
pactpoCcTpaHEHHOCTH M BBICOKUM PHUCKOM DPa3BUTHUS CEPICUYHO-COCYIUCTHIX U METa0OIUYECKUX
oclio)kHeHull. PaHHee BbIsIBIEHHE HAPYIIEHUH YIJIEBOJHOTO OOMEHAa MMEET BaXKHOE 3HAYCHHUE IS
peyIpPEXACHUS IIPOrPECCUPOBAHUS 3a00sieBaHUS U pa3paboTKu 3¢ (HEeKTUBHBIX
npodunaktuyeckux meponpustuidl. Llegp uccjienoBaHuss — OIEHUTH PACIPOCTPAHEHHOCTh U
SMHJIEMHOJIOTHYECKHEe 0OCOOCHHOCTH IpeauadeTa U caxapHoro auadeTa 2 TUIa Cpeay ropoJICKoro U
CEJIbCKOI0 HacelleHus: AHAWKaHCKOM o6nactu. [IpoBeneHo MOMyJISIUOHHOE OJHOMOMEHTHOE
3MUAEMUOJIOTMYECKOE UCCIIEIOBAHUE CPEAM KUTENEH roposa AHIMKaHa 1 MapxamMaTcKoro paiiona
¢ BKioueHueM Jui crapue 40 ser. CocTosiHME YTIeBOJHOTO OOMEHa OIEHMBAIM Ha OCHOBAaHUU
OTIpe/ieNIeHUs] YPOBHS TJIOKO3bI KPOBM HATOINAK, TIMKUpOBaHHOTO remornoouna (HbAlc) u
JMarHOCTUYECKUX KpuTepues, pekomenaoBanHbiXx BO3, ADA u EASD. B pe3ynbTare uccinenoBanus
BBISIBJIEHA BBICOKAsl PACIPOCTPAaHEHHOCTh HAPYLICHUH YITIEBOIHOTO 0OMEHa cper 00CIeJOBaHHOTO
HaceneHus. Haunbosee yacto BcTpeuanach coueTaHHasi GopMa HapylIeHUH — HapylleHUe INIMKEMHUH
HATOIIAK U HapyleHue ToiepanTHocTd K raokoze (HITH+HTT). Taxke BbIsBIeHA 3HAYUTENbHAS
JI0JIsl TAIIMEHTOB C BIEpPBbIE JMAarHOCTUPOBAHHBIM CaxapHbIM nuabetoMm 2 Tuma. bonee BbicOKas
4acToTa METabOIMYECKUX HAPYIICHHH OTMEeYalach CPEAM KCHIIUH U JIUI] CPEIHEro U TMOXKHIOTO
Bo3pacta. [lomydueHHbIe pe3yibTaThl CBUACTEIBCTBYIOT O 3HAYMTEIBHOM OpeMeHHu mpeanabera u
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caxapHoro auabera 2 THIMA Cpead HaceleHHs AHIMKAHCKOH 00JacTh W MOAYEPKUBAIOT
HEOOXOMMOCTh BHEIPEHHUS TMOMYJIALHUOHHBIX TPOTpaMM CKPUHMHTA W NPO(QUIAKTHYECKHX
CT‘pﬁTGFHﬁ, HaITpaBJICHHBIX Ha pPAHHEC BbIABJICHUC 3a00JIEBaHUsT U CHHIKEHUE PHUCKa pPa3BUTHUA
nrabeT-acCOIMUPOBAHHBIX OCIIOKHEHUH.

KuroueBble ciioBa: npeanader, caxapHblil [uadeT 2 THIa, HapyIIeHHs YIJIEBOIHOTO OOMEHa,
HapylICHHAasl INIMKEMHUS HATOIIaK, HapyLICHUE TOJEPAHTHOCTH K IJIFOKO3€, DIUIEMHOJIOTHYECKOE
HCCJICA0OBAHUC, CKDUHUHT, AHI[I/I}KaHCKa}I 00J1aCTh.

Abstract. In 2021, the International Diabetes Federation (IDF) published new data showing
that 537 million adults worldwide are living with diabetes mellitus (DM), representing a 16%
increase (74 million people) compared with the previous IDF estimates from 2019. Published ahead
of World Diabetes Day on November 14, these updated figures highlight the alarming global rise in
diabetes prevalence. Direct healthcare expenditures.associated with diabetes are already approaching
one trillion US dollars and are expected to exceed this amount by 2030.

According to the National Diabetes Statistics' Report of the Centers for Disease Control
and Prevention (CDC), 37%of adults aged.over-20-years and 51% of individuals aged over 65 years
in the United States had prediabetes duaring 20092012, defined by, fasting plasma glucose (FPG)
levels or glycated hemoglobin (HbALc) levels<Applied to the entire'US population, these estimates
indicated that approximately 86 million'adults had prediabetes in 2012[1; pp.1-7]. By 2018, this
proportion had increased t0:more than 38% of the adult population\[2; pp.1135-1150].

In China, the prevalence of prediabetes reaches approximately 50% among adults,
demonstrating the magnitude of thisjproblem even in"economically developed countries [3; p.13749].

The prevalence of prediabetes is also rapidly increasing in developing regions. For example,
a meta-analysis conducted in Nepal, a low-income country, demonstrated a prediabetes prevalence of
9.2% [4; pp.1935-1946]. Particularly high-rates are observed in urbanized populations: in South
Asian countries, urban residents have a significantly higher prevalence-of prediabetes, which is
associated with urbanization-related lifestyle changes, including increased consumption of high-
calorie foods and reduced physical.activity [5; pp.020301,145; p.4565}:

Currently, prediabetes-is InCreasingly recognized as_an<important’ metabolic disorder that
serves as a predictor of a high probability-of progression-to-overt.diabetes mellitus, with an annual
conversion rate of 5-10% [6;pp.124--132; 47; pp:160=166; 75; pp.3329-3345; 169; pp.2279-2290].
These findings reflect a globak.trend .in which urbanization .and associated lifestyle changes
significantly contribute to the diabetes-epidemic.

Central Asian countries are also experiencing an increase in the incidence of type 2 diabetes
mellitus (T2DM) and prediabetes, associated with rapid socio-economic transformations. According
to IDF estimates, the prevalence of diabetes among adults in Uzbekistan is approximately 6-7%,
corresponding to around 1.3-1.4 million cases. An epidemiological screening study using an oral
glucose tolerance test (OGTT), conducted in different regions of Uzbekistan, revealed 7.9%
prevalence of T2DM among adults over 35 years of age, as well as 4.4% impaired glucose
tolerance (IGT) and 1.4% impaired fasting glucose (IFG), indicating an overall prediabetes
prevalence of approximately 6%. Importantly, in 74% of cases, diabetes was diagnosed for the
first time during active screening rather than being previously known. In other words, the
majority of individuals with diabetes in the community had not previously undergone examination or
been registered in healthcare systems, indicating significant gaps in early detection strategies. A clear
association was observed between the prevalence of disorders of carbohydrate metabolism and age,
with significantly higher rates among older age groups.

The socio-medical consequences of delayed detection of prediabetes and T2DM are extremely
serious. Without early diagnosis, the disease progresses silently, and patients often seek medical care
only after the development of complications such as coronary heart disease, stroke, renal failure,
diabetic retinopathy, and neuropathy. This leads to increased disability and mortality, reduced quality
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of life and life expectancy among the working-age population, and creates an additional burden on
healthcare systems and the economy. Considering the continued growth in the prevalence of
prediabetes and diabetes worldwide and in our region, studying these conditions at the local level has
become particularly relevant [7; p.2297; 91; pp.7839101-9; 108; pp.191-201; 169; pp.2279-2290].

Aim of the study: To assess the prevalence of prediabetes and type 2 diabetes mellitus among
urban and rural populations of Andijan.

Materials and methods: To achieve the aim and objectives of the dissertation research, a
cross-sectional epidemiological study was conducted involving men and women aged 35-75 years
living in rural and urban areas. The survey included 1,800 individuals over 40 years of age from
the Markhamat district of Andijan region and 1,600 individuals over 40 years of age from the
city of Andijan.

The study was carried out in three-stages. The Stepwise approach to monitoring involved the
collection of data on major risk factorsithrough questionnaires.at-the first stage. At the second stage,
basic physical examinations were‘performed. Only after these stages; blood samples were collected
for biochemical investigations‘at the third stage:

The diagnosis of prediabetes was established according to the criteria proposed by the World
Health Organization/(WHO) and recommendations developed' by experts of the Russian
Association of Endocrinologists (2017); the European Association for the Study of Diabetes
(EASD), and the American Diabetes Association (ADA) (2015, 2018).-Prediabetes was defined as
impaired fasting glucose(IFG) or impaired glucose tolerance (IGT). Hyperglycemia included the
diagnosis of diabetes mellitus or prediabetes.

Carbohydrate metabolism' parameters were assessed based on capillary blood glucose levels
measured using glucometers. The level-of HbAlc was determined using reagent kits from HUMAN
with automated measurement of blood hemoglobin levels and calculation of the percentage ratio of
HbA1c to total hemoglobin.

Statistical analysis-of the obtained results was performed using:the Statistica 6.0 software
package. The Spearman rank correlation method was used to‘calculate correlation coefficients.
The significance of differences between proportions was assessed using the/Pearson chi-square (y?)
test. Differences were considered statistically significant.atjp'< 0.05.

Results and Discussion

Table 1 presents the age distribution of examined individuals from the Markhamat district and
the city of Andijan.

The analysis of Table 1 shows that the largest number of patients belonged to the 45—59-year
age group in both study regions, accounting for 25 and 32 patients, respectively. An increased relative
risk of developing early disorders of carbohydrate metabolism was observed among both urban and
rural populations, particularly in individuals of middle and older age groups. The risk of developing
type 2 diabetes mellitus (T2DM) was higher among individuals of middle age compared with other
age categories.

These findings emphasize the necessity of intensive monitoring and early detection of
carbohydrate metabolism disorders in individuals over 40 years of age.

The epidemiological data obtained in our study demonstrate that prediabetes significantly
increases the risk of developing not only type 2 diabetes mellitus but also the entire spectrum of
metabolic disorders associated with its progression, regardless of age.
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Table 1. Distribution of selected patients by age among 184 residents of the Markhamat
district and 180 residents of Andijan city

Group Age category Markhamat district Andijan city
(n=184), abs. (%) (n=180), abs. (%)
Impaired fasting glucose 18—44 years 5(2.7%) 2 (1.08%)
(IFG), n=19/20 (young age)
45-59 years 3 (1.6%) 7 (3.88%)
(middle age)
60—74 years 11 (5.9%) 11 (6.11%)
(elderly age)
Impaired glucose tolerance 18—44 years 9 (4.9%) 4 (2.22%)
(IGT), n=30/30 (younig.age)
45-59 years 7(3:8%) 17 (9.44%)
(middle age)
60—74-years 14 (7.6%) 9 (5.00%)
(€lderly age)
IFG + IGT, n=53/50 1844 years 5 (227%) 6 (3.33%)
(young age)
45-59 years 18 (9.7%) 16 (8.89%)
(middle age)
60—74 years 30 (16.3%) 28 (15.56%)
(elderly age)
Type 2 diabetes mellitus 18-44 years 11 (6.0%) 5(2.77%)
(T2DM), n=52/50 (young.age)
45-59 years 25% (13.6%) 32* (17.7%)
(middle age)
60—74 ycars 16 (8:7%) 13 (7.22%)
(elderly age)
Without carbohydrate 18—44 years 15(8.2%) 8 (4.44%)
metabolism disorders, (young age)
n=30/30
45-59-years 13 (7.06%) 17 (9.44%)
(middle age)
60-74 years 2 (1.08%) 5(2.77%)
(elderly age)

Note: p < 0.05 compared with other age groups.

Abbreviations:
IFG — impaired fasting glucose;
IGT — impaired glucose tolerance;
T2DM — type 2 diabetes mellitus.

Results and Discussion. The analysis of Table 1.1 demonstrates that the highest number of
patients in the pilot regions belonged to the 45-59-year age group, accounting for 25 and 32
patients, respectively. An increased relative risk of developing early disorders of carbohydrate
metabolism was observed among both urban and rural populations, particularly in individuals of
middle and older age groups. The risk of developing type 2 diabetes mellitus (T2DM) was higher
among middle-aged individuals compared with other age categories. These findings emphasize the
necessity of intensive monitoring and early detection of carbohydrate metabolism disorders in
individuals over 40 years of age.
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The epidemiological data obtained in our study provide evidence that prediabetes
significantly increases the risk of progression not only to type 2 diabetes mellitus but also to the
entire spectrum of metabolic disorders associated with its development, regardless of age.
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IGF IGT IGF+IGT DM * Without disorders

Figure 1. Frequency of carbohydrate metabolism disorders ameng the studied groups in
Andijan city

Figure 1 presents_the distribution of different forms of carbohydrate metabolism disorders
among examined individuals'in Andijan city.

According to the presented data, the largest proportion’consisted of patients with combined
impairment of fasting glucose and glucose tolerance (IFG + IGT) — 53 cases. The second most
frequent condition was newly diagnosed” type 2 diabetes mellitus,/ identified in 50 examined
individuals. Impaired glucose tolerance (IGT) was detected in 30 patients, while impaired fasting
glucose (IFG) was found in-20 individuals. In 30 participants, carbohydrate metabolism parameters
were within normal limits (the “without disorders™ group).

Thus, the total number of examined individuals with carbohydrate metabolism disorders was
153 people, indicating a high prevalence.ofprediabetic-states and newly-diagnosed diabetes mellitus
among the population of Andijan city./Particular concern is, associated with the high proportion of
individuals with combined forms of disorders (IFG + IGT), as.this category is considered to have
the highest prognostic significance regarding the risk of-developing type 2 diabetes mellitus [14;
pp.529-537, 15; pp.1047-1053].

Therefore, the results obtained in Andijan city (Figure 1) demonstrate a high prevalence of
carbohydrate metabolism disorders, especially combined forms (IFG + IGT) and type 2 diabetes
mellitus.

A similar analysis was conducted among the rural population — residents of the Markhamat
district, presented in Figure 2. The distribution of various forms of carbohydrate metabolism
disorders in this group demonstrated a similar overall trend with certain differences.

The largest number of examined individuals consisted of patients with combined impairment
of fasting glucose and glucose tolerance (IFG + IGT) — 53 cases. A slightly lower number — 52
cases — was recorded among individuals with newly diagnosed type 2 diabetes mellitus. Impaired
glucose tolerance (IGT) was observed in 30 cases, while impaired fasting glucose (IFG) was detected
in 19 examined individuals. The group without carbohydrate metabolism disorders consisted of 30
people.
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Figure 2. Frequency.of carbohydrate metabolism disorders.:among the studied groups in
Markhamat district

Thus, both in rural'and urban populations, the largest proportion of\patients belonged to the
group with combined disorders (IFG + 1GT),confirming.the high'probability,of progression to overt
diabetes mellitus in the presence of these abnormalities.

However, the rural-group demonstrated aslightly higher propartion-of patients with diabetes
mellitus and, conversely;a lower proportion with impaired fasting glucose. These differences may be
explained by urbanization-related factors; including higher levels of ' chronic stress, unbalanced
nutrition, reduced physical activity, and age-related characteristics of the examined population.

The obtained results confirm the necessity of.gender- and region-specific approaches for
the prevention and ‘early detection of carbohydratesmetabolism disorders [14; pp.529-537, 15;
pp.1047-1053].

The next stage\of our study involved evaluating the frequency ‘of carbohydrate metabolism
disorders according to gender.in the\Markhamat district and Andijan city (Figures 3 and 4).

- 684

IGF IGT IGF+IGT DM without disorders

» Men = Women

Figure 3. Frequency of carbohydrate metabolism disorders among patients by gender in
Markhamat district
The analysis of the prevalence of various forms of carbohydrate metabolism disorders among
males and females in the Markhamat district (Figure 3) revealed pronounced gender differences.
According to the presented data, women demonstrated a higher prevalence of carbohydrate
metabolism disorders compared with men in all studied groups.
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For impaired fasting glucose (IFG), the prevalence among women was 68.4%, compared with
31.6% among men. Impaired glucose tolerance (IGT) was diagnosed in 73.3% of women and
26.7% of men.

The most significant gender difference was observed in the group with combined disorders
(IFG + IGT): the prevalence among women reached 92.5%, whereas among men it was only 7.5%.

Among individuals with newly diagnosed type 2 diabetes mellitus, women accounted for
61.5%, while men represented 38.5%.

Even among participants without carbohydrate metabolism disorders, women predominated
(83.3% compared with 16.7% in men).

The identified characteristics indicate a greater susceptibility of the female population to
carbohydrate metabolism disorders in the studied region, which may be associated with both
biological and socio-hygienic factors. These findings sheuld be considered when developing and
implementing preventive, diagnostic,.and therapeutic strategies.

89.7

90

IGF IGT IGF+IGT DM  Without disorders
* Men = Women

Figure 4. Frequency of carbohydrate metabolism, disorders-among patients by gender in
Andijan city

Figure 4 presents the distribution-of the frequeney of carbohydrate metabolism disorders
among patients living in Andijan city according to gender.

According to the presented data, female predominance was observed in all studied groups.
Thus, among patients with impaired fasting glucose (IFG), the proportion of women was 70%,
whereas men accounted for 30%. In the group with impaired glucose tolerance (IGT), the ratio was
76.7% and 23.3%, respectively. Among patients with combined carbohydrate metabolism disorders
(IFG + IGT), women also significantly predominated, accounting for 71.7%, compared with 28.3%
of men.

A similar tendency was observed among patients with newly diagnosed type 2 diabetes
mellitus (T2DM), where the prevalence among women reached 78%b, while among men it was 22%.
Even among individuals without carbohydrate metabolism disorders, women predominated (89.7%
compared with 10.3% among men).

The obtained results indicate that disorders of carbohydrate metabolism demonstrate
significant geographical variability. For example, the prevalence of diabetes mellitus varies
considerably across different regions of the world: 6.1% in Europe, 14.3% in the United States,
12.8% in China, 22% in South Africa, and 5.4% in the Russian Federation [15].
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According to the NATION study, the prevalence of prediabetes in the Russian population
was high and reached 19.3% when assessed by glycated hemoglobin (HbAlc) [8], which is 2.6
times higher than the corresponding indicators observed in the Andijan region.

In Asian countries, for example, in India, the prevalence of prediabetes among adults reaches
16.3% [17]. Studies conducted in Japan demonstrate that approximately 25% of the adult
population has carbohydrate metabolism disorders, with the highest prevalence observed among
individuals over 60 years of age. In some Latin American countries, such as Mexico, the prevalence
of prediabetes and type 2 diabetes mellitus is also high, reaching 30% among adults [17]. These
findings emphasize the importance of developing region-specific preventive programs.

Conclusion. The conducted study demonstrated that the prevalence of prediabetes in the
studied population was 12.4%. This value corresponds to the prevalence range reported by the
World Health Organization (WHO), which-estimates-the global prevalence of prediabetes at
approximately 9% among the adultpopulation (WHO, 2021).

Our findings are also comparable with-data from other countries. For example, according to
the Centers for Disease Control,and Prevention-(€CDC), approximately 38% of adults in the
United States have prediabetes; which-is significantly higher.thanglobal ‘estimates. This difference
may reflect the influence of Western lifestyle patterns, high obesity rates, and insufficient preventive
strategies (Centers for/Disease Contral'and Prevention, 2023):

Compared with European countries, where the prevalence of prediabetes is estimated at 6—
8% (International Diabetes Federation, 2021), the rate identified in our study was higher. This may
be associated with regional climaticCharacteristies ginsufficient physical activity, and dietary patterns
of the studied population.

In low- and middle-income countries with limited opportunities for diabetes prevention, such
as India, the prevalence of ‘prediabetes ranges from*10% to 15% (Vij, 2020) and is strongly
influenced by socio-economic factors.

An important finding of this study was the identification of the role of vitamin D deficiency
in the development of prediabetes. This observation Is consistentwith-previous European and Asian
studies demonstrating an\association between vitamin D deficieney and an increased risk of impaired
glucose tolerance and type'2 diabetes mellitus (Borch-Johnsen et al., 2006). In countries with limited
sunlight exposure, such as ‘Scandinavian regions; vitamin' D deficiency may contribute to the
development of metabolic disorders, including prediabetes (Pittas.et al., 2007).

It is important to note that in different regions of the-.world, including our study area, there is
a strong association between lifestyle changes and progression of prediabetes to type 2 diabetes
mellitus. International studies, including the DECODE study, have demonstrated that more than
80% of individuals with prediabetes may develop diabetes within 10 years if lifestyle
modifications are not implemented (Dekker et al., 2009). The results of our study also confirm the
importance of lifestyle modification in preventing disease progression.

The prevalence of prediabetes identified in our region corresponds with global trends;
however, the observed differences may be explained by specific regional characteristics, including
climate, physical activity levels, dietary habits, and accessibility of preventive healthcare measures.
These findings highlight the necessity of developing regional prevention programs based on local
epidemiological and socio-economic conditions.
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