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he present investigation was targeted to exam-
ine the morbidity of cardiovascular complica-
tions in patients with type 2 diabetes mellitus

(15.3%) and cerebrovascular accidents (8%). Of the
risk factors, obesity (67.5%), dyslipidemia (58.9%) and
uncontrolled blood sugar levels (mean HbA1c: 8.6%)

and also the trends in the management of complications
in Uzbekistan. This analytic cross-sectional study was
conducted among 1200 patients with type 2 diabetes
with a mean age of 58.4 years (range: 45-70 years) of
the year 2018-2023 in the medical centers of Tashkent,
Samarkand and Bukhara. Data were collected through a
review of medical records, clinical evaluation and stan-
dardized questionnaires. 45.2% of the patients had =
1 cardiovascular complications based on the findings.
The most common complications were ischemic heart
disease (28.1%), hypertension (20.4%), heart failure

were the most common causes for these complica-
tions to occur. The management pattern indicated that
74.8% of the patients were on metformin, 60.3% were
on insulin, and 45.6% were on statins. But only 39.7% of
the patients achieved the target of treatment for HbA1c
<7%. For blood pressure management, 51.2% of the
patients were on antihypertensive therapy and 35.4%
had achieved LDL-C <100 mg/dL. Lifestyle modification
in the form of regular exercise (30.1%) and healthy diet
(24.8%) was reported at a low rate. The results show a
high rate of cardiovascular complications among Uzbek
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diabetic patients and a large disparity in optimal control
of these complications. Increasing access to combina-
tion treatments, patient education, and intensifying car-
diovascular screening programs among these patients
are advised.

Keywords: type 2 diabetes, cardiovascular complica-
tions, prevalence, management, Uzbekistan

a presente investigacion tuvo como objetivo
examinar la morbilidad de las complicacio-
nes cardiovasculares en pacientes con dia-
betes mellitus tipo 2 y las tendencias en el manejo de
estas complicaciones en Uzbekistan. Este estudio trans-
versal analitico se realizd entre 2018 y 2023 en 1200
pacientes con diabetes tipo 2, con una edad promedio
de 58,4 afios (rango: 45-70 afos), en centros médi-
cos de Tashkent, Samarcanda y Bujara. Los datos se
recopilaron mediante la revisién de historias clinicas,
evaluacién clinica y cuestionarios estandarizados. El
45,2% de los pacientes presentd = 1 complicacién car-
diovascular, segun los hallazgos. Las complicaciones
mas comunes fueron cardiopatia isquémica (28,1%),
hipertension (20,4%), insuficiencia cardiaca (15,3%) y
accidentes cerebrovasculares (8%). De los factores de
riesgo, la obesidad (67,5%), la dislipidemia (58,9%) y los
niveles de azlcar en sangre no controlados (HbA1c me-
dia: 8,6%) fueron las causas mas comunes de que ocur-
rieran estas complicaciones. El patrén de manejo indico
que el 74,8% de los pacientes tomaban metformina, el
60,3% insulina y el 45,6% estatinas. Pero solo el 39,7%
de los pacientes alcanzaron el objetivo de tratamiento
de HbA1c <7%. Para el manejo de la presion arterial,
el 51,2% de los pacientes recibian terapia antihiperten-
siva y el 35,4% habia alcanzado LDL-C <100 mg/dL.
La modificacion del estilo de vida en forma de ejercicio
regular (30,1%) y dieta saludable (24,8%) se informé en
una tasa baja. Los resultados muestran una alta tasa
de complicaciones cardiovasculares entre los pacientes
diabéticos uzbekos y una gran disparidad en el control
6ptimo de estas complicaciones. Se recomienda ampliar
el acceso a tratamientos combinados, la educacion del
paciente y la intensificacion de los programas de detec-
cion cardiovascular entre estos pacientes.

Palabras clave: diabetes tipo 2, complicaciones cardio-
vasculares, prevalencia, manejo, Uzbekistan
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ype 2 diabetes is a global epidemic that is cur-
rently affecting more than 463 million people
worldwide and is projected to increase to 700
million by 2045'". The condition has become a major
public health challenge not only because of its meta-
bolic dysfunctions but also its cardiovascular complica-
tions that are fatal®. Literature shows that approximately
65-80% of diabetes-related deaths are attributed to car-
diovascular disorders such as ischemic heart disease,
stroke, and heart failure®. In low- and middle-income
countries (LMICs), the burden of these complications is
disproportionately high, particularly due to health system
constraints and socioeconomic factors®.

Uzbekistan, as one of the countries in the region of Cen-
tral Asia, is facing a rapid epidemiological transition with
an increasing prevalence of type 2 diabetes and associ-
ated risk factors such as obesity, physical inactivity, and
unhealthy diet®. According to the International Diabetes
Federation (IDF), the nation’s prevalence of diabetes
was 9.1% of the adult population in 20216, However, lim-
ited and fragmented data on the trend of cardiovascular
complications and the quality of care of these patients
has been an obstacle to effective health planning’.

Global evidence exists to show that poor glycemic con-
trol (HbA1c =7%), hypertension, and dyslipidemia are
the main risk triad for cardiovascular complications in
patients with diabetes®. While international guidelines
recommend the use of cardioprotective drugs such as
SGLT2 inhibitors and GLP-1 receptor agonists®, stud-
ies in Central Asian countries show that access to these
drugs is very limited due to high cost and health insur-
ance coverage limitations'™. Nevertheless, an incom-
plete electronic health record system and integration
inadequacy in the provision of diabetes care postpone
the detection of high-risk patients. In Uzbekistan, more
than 40% of diabetics live in rural areas with limited
access to specialized cardiological centers and well-
equipped laboratories'. This geographical disparity is
likely to be resulting in delayed diagnosis and manage-
ment of cardiovascular complications.

The study importance is to fill the existing gap in knowl-
edge regarding the epidemiological pattern and treat-
ment approaches to type 2 diabetes cardiovascular
complications in Uzbekistan. Accurate information about
the leading risk factors, prevalence of complications,
and structural health system barriers can help in plan-
ning targeted interventions and in reducing the burden
of the disease. Moreover, the current research is the first
nation-level research that integrates socioeconomic de-
terminants with clinical data in this area, which is use-
ful to health policymakers. Several studies have proven
that patients with type 2 diabetes are two to four times



www.revhipertension.com ISSN: 1856-4550

ISSN Digital: 2610-7996  (co)creative

Revista Latinoamericana de Hipertension. Vol. 20 - N° 4, 2025

more at risk of cardiovascular mortality compared to the
general population'. The risk is further added if there are
additional metabolic disorders such as central obesity,
insulin resistance and systemic inflammation. Accord-
ing to a recent meta-analysis, the combined prevalence
of ischemic heart disease in diabetic patients is 21.2%
and heart failure is 14.6%'5. But significant geographi-
cal differences in the pattern of complications have been
reported; in low- and middle-income nations, stroke and
peripheral vascular disease are responsible for a larger
proportion of disease burden®.

In managing cardiovascular complications, global guide-
lines emphasize a multidisciplinary approach to meticu-
lous glycemic, blood pressure and lipid management'”.
A study in 2023 showed that the use of new drugs such
as SGLT2 inhibitors and GLP-1 receptor agonists has
the potential to reduce the risk of hospitalization for
heart failure by up to 30 %'". However, in all the Cen-
tral Asian countries, including Uzbekistan, these drugs
are prescribed to less than 10% of patients since they
are unaffordable and insurance is weak'. Evidence sug-
gests that the quality of diabetes care within resource-
limited health systems depends on issues surrounding
unequal access to diagnostic testing, insufficient skilled
workforce, and dysfunction in electronic health record
systems'®. As an example, among diabetic patients in-
terviewed in one study in Kazakhstan, 34% were getting
routine blood pressure monitoring and 28% received pe-
riodic lipid studies®. These are concentrated in Uzbeki-
stan, where the health infrastructure is extremely decen-
tralized in rural areas and patients have to travel long
distances to receive specialized care2.

In addition to systemic factors, lifestyle behavior is also
crucial in the prevention of cardiovascular complications.
A 2022 cohort study found that a rise in moderate to vig-
orous physical activity lowers the risk of cardiovascular
events among diabetic patients by up to 25%?'. However,
in Uzbekistan, food habits of high calorie and saturated
fat intake at high levels have been found to be major bar-
riers to change in lifestyle®®. Epidemiologically, few data
are available on the specific pattern of cardiovascular
type 2 diabetes complications in Central Asia. Accord-
ing to a recent survey conducted in Tajikistan, 48.7%
of diabetic patients had hypertension, but the goals of
treatment were achieved in just 22.3% of patients®. This
necessitates local studies to produce more information
regarding risk factors and evidence-based interventions.
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Study Design

This cross-analytic research was conducted with the par-
ticipation of 1,200 patients with type 2 diabetes in 2018-
2023 in the medical facilities of three Uzbekistan capital
cities (Tashkent, Samarkand, and Bukhara). These fa-
cilities were selected for participation in order to account
for geographical and demographic heterogeneity of the
country. The research design was conducted in line with
the STROBE guidelines for cross-sectional studies for
methodological clarity and validity®*.

Statistical Population and Sampling

The target population was made up of adults aged 18
years and older with a definite type 2 diabetes diagno-
sis (based on International Diabetes Federation criteria®)
and who were diagnosed with the disease for 5 or more
years. Exclusion criteria were gestational diabetes, type
1 diabetes, or acute infectious diseases. Sampling was
done in accordance with the distribution between the ur-
ban and rural population in such a manner that 60% of
samples were collected from urban regions while 40%
were collected from rural regions.

Data Collection

Information was collected from three major sources:
electronic health records, paraclinical tests, and struc-
tured questionnaires. HbA1c was quantified using HPLC
and lipids (total cholesterol, LDL-C, HDL-C, and triglyc-
erides) were measured by enzymatic techniques. Blood
pressure was measured using standard digital instru-
ments according to the WHO protocol?*. Questionnaires
had information on drug usage, physical activity, eating
behavior, and history of diseases, the reliability and va-
lidity of which had been demonstrated in previous re-
search in the Central Asian region®.

Operational variables and definitions

Cardiovascular endpoints were measured as depen-
dent variables like ischemic heart disease (history of
infarction or diagnosis by angiography), hypertension
(=140/90 mmHg or use of antihypertensive drugs), heart
failure (according to ESC criteria'”), and cerebrovascular
accidents (stroke on imaging). Independent variables in-
cluded age, sex, body mass index (BMI), level of HbA1c,
lipid profile, and type of medication being used. Best gly-
cemic control was HbA1c¢ <7% and control of LDL-C was
less than 100 mg/dL®.

Statistical analysis

Data were analyzed using SPSS version 26 and Stata
version 17. Descriptive statistics were used to calculate
the mean, standard deviation, and relative frequency.
Multivariate logistic regression was used to identify risk
factors for cardiovascular complications after controlling
for confounders such as age and sex. Significance level
was 0.05 and confidence interval was 95%. Missing data
(<5%) were managed by the method of mean replace-
ment?.




he study included 1200 patients with type 2 dia-

betes mellitus (T2DM), with a mean age of 58.4

+ 8.2 years (range: 45-70 years). Females
constituted 56.0% (n = 672) of the cohort, and 60.0% (n
= 720) resided in urban areas. Demographic and clinical
characteristics are summarized in Table 1.

Table 1. Baseline characteristics of the study population

Variable Mean + SD / Frequency (%)
Age (years) 58.4 +8.2

Female 672 (56.0%)

BMI (kg/m?) 29.8 +4.5

Diabetes duration (years) | 9.3 +3.7

HbA1c (%) 8.6+1.8

Hypertension 612 (51.0%)

Dyslipidemia 706 (58.8%)

Current smokers 228 (19.0%)

Prevalence of Cardiovascular Complications

Among the participants, 542 (45.2%, 95% Cl: 42.4—48.0)
had at least one diagnosed cardiovascular complication.
The distribution of specific complications is detailed in
Table 2.

Figure 1. Prevalence of cardiovascular complications

among patients with type 2 diabetes
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Table 2. Prevalence of cardiovascular complications

Complication Frequency (%) | 95% CI
Ischemic heart disease 337 (28.1%) 25.6-30.8
Hypertension-related damage | 245 (20.4%) 18.1-22.9
Heart failure 184 (15.3%) 13.3-17.6
Cerebrovascular events 96 (8.0%) 6.5-9.8
Peripheral artery disease 62 (5.2%) 4.0-6.6

Ischemic heart disease (IHD) was the most prevalent
(28.1%), followed by hypertension-related organ dam-
age (20.4%) and heart failure (15.3%). Notably, 12.8%
(n = 154) of patients had overlapping complications.

Glycemic and Cardiovascular Risk Factor Control
Only 39.7% (n = 476) of patients achieved the target
HbA1c <7%. Lipid control (LDL-C <100 mg/dL) was ob-
served in 35.4% (n = 425), and blood pressure control
(<140/90 mmHg) in 28.9% (n = 347). Table 3 outlines
the control rates of key metabolic parameters.

Table 3. Control rates of metabolic parameters

Target

Parameter Achievement (%) Mean Value
HbA1c <7% 476 (39.7%) 8.6 +1.8%
LDL-C <100 mg/dL 425 (35.4%) 112.4 + 32.6 mg/dL

SBP <140 mmHg
DBP <90 mmHg

347 (28.9%)
589 (49.1%)

142.8 + 14.2 mmHg
86.3 + 9.4 mmHg

Medication Utilization Patterns

Metformin was the most commonly prescribed antidia-
betic agent (74.8%, n = 898), followed by insulin (60.3%,
n=723).

Figure 2. Prescription patterns of cardioprotective and an-
tidiabetic agents
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Statins were used by 45.6% (n = 547), while newer car-
dioprotective agents (SGLT2 inhibitors, GLP-1 agonists)
were prescribed to fewer than 10% of patients (Table 4).

Table 4. Pharmacological Management

Medication Class Frequency (%)
Metformin 898 (74.8%)
Insulin 723 (60.3%)
Sulfonylureas 432 (36.0%)
Statins 547 (45.6%)
ACE inhibitors/ARBs 612 (51.0%)
SGLT2 inhibitors 74 (6.2%)
GLP-1 receptor agonists 54 (4.5%)
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Lifestyle Factors and Self-Management

Regular physical activity (=150 minutes/week) was re-
ported by 30.1% (n = 361), and adherence to a balanced
diet by 24.8% (n = 298). Smoking prevalence was 19.0%
(n = 228), with higher rates in males (26.4% vs. 13.2% in
females, p <0.001).

Association Between Risk Factors and Complica-
tions

Multivariable logistic regression identified independent
predictors of cardiovascular complications (Table 5).
HbA1c =8% (OR: 2.1, 95% CI: 1.6-2.8), obesity (BMI
=30 kg/m?; OR: 1.8, 95% CI: 1.3-2.4), and rural resi-
dence (OR: 1.5, 95% CI: 1.1-2.0) were significantly as-
sociated with increased risk.

Table 5. Predictors of cardiovascular complications (multi-

variable analysis)

Variable Adjusted OR | 95% Cl | p-value
HbA1c =8% 2.1 1.6-2.8 | <0.001
Obesity (BMI =30 kg/m2) | 1.8 1.3-2.4 | 0.002
Dyslipidemia 1.6 1.2-2.1 | 0.008
Rural residence 1.5 1.1-2.0 | 0.012
Smoking 1.3 0.9-1.9 | 0.154

These findings highlight a high burden of cardiovascu-
lar complications and suboptimal management of meta-
bolic risk factors among T2DM patients in Uzbekistan,
particularly in rural populations. The underutilization of
evidence-based therapies, such as SGLT2 inhibitors
and GLP-1 agonists, underscores critical gaps in current
clinical practices.

he findings of this study indicate that 45.2% of

type 2 diabetes patients in Uzbekistan have at

least one cardiovascular complication, higher
than the world average compared with previous stud-
ies (35—40%)'. This difference could be explained by
a mix of risk factors for the study population, including
high rates of obesity (67.5%) and poor glycemic control
(mean HbA1c: 8.6%), which is consistent with other find-
ings in low-income Central Asian countries'. Ischemic
heart disease was identified as the most common car-
diovascular complication with a prevalence of 28.1%,
which approximates the results of research in Tajikistan
(26.5%) and Kazakhstan (30.2%)%*2%. However, this
percentage is significantly higher than in Europe (18-
22%)", due to delays in timely diagnosis and treatment
in the Uzbek healthcare system.

As far as drug management is concerned, the prescrib-
ing rate for cardioprotective drugs such as SGLT2 inhibi-

tors (6.2%) and GLP-1 agonists (4.5%) follows previous
studies conducted in Central Asia'. The practice differs
from the ESC/EASD guidelines that favor the priority use
of these medicines among diabetic patients at increased
cardiovascular risk®. On the contrary, the immediate
availability of insulin (60.3%) and sulfonylureas (36.0%)
could reflect problems in the availability of new drugs
or a lack of information regarding new regimens among
physicians'. Poor control of metabolic risk factors, that
is, HbA1c (39.7% target achieved) and blood pressure
(28.9% optimal control), compares to challenges noted
in health systems with less than optimal resources’. In
rural Uzbekistan, this is further compounded by weak
access to specialists and well-equipped laboratories™.
Such a deficit in optimal management increases the risk
of progressive vascular complications and the financial
cost of repeated hospitalization®.

The present study is beset with certain limitations. First-
ly, the cross-sectional design of the study diminishes the
ability to determine causality. Secondly, the self-reported
lifestyle information could be compromised with recall
bias. Thirdly, the limited sampling to three cities could
have not well represented the rural population. However,
the major strength of the study is that it has provided
the first national evidence of the trend of cardiovascular
complications of type 2 diabetes in Uzbekistan that can
be used as the basis for developing appropriate inter-
vention. To improve the treatment of these patients, it is
reasonable to improve education for physicians in the
renewal of the treatment algorithm, develop electronic
combined registration systems for monitoring risk fac-
tors, and improve the availability of more efficient drugs
with insurance coverage. It is also necessary to perform
longitudinal studies to estimate the impact of these inter-
ventions on outcomes in the clinic.

his study indicates a high prevalence of car-

diovascular complications (45.2%) in patients

with type 2 diabetes in Uzbekistan, attributed
mainly to poor metabolic risk factors control (HbA1c,
blood pressure and lipids), high prevalence of obesity
and limited use of cardioprotective medications. The
stark disparity between international recommendations
and prescription practice, especially the underprescrip-
tion of newly emerged drugs such as SGLT2 inhibitors
and GLP-1 agonists, highlights the need for reconsider-
ing drug policy and consciousness among physicians.
Greater diagnostic facility availability in rural areas,
more rigorous screening programmes and endorsement
of multidimensional interventions (e.g., combination
therapies, lifestyle modification and electronic monitor-
ing systems) are essential in reducing the disease bur-
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