revalence and socioeconomic determinants
of hypertension in urban and rural Uzbekistan:
A national cross-sectional study

Prevalencia y determinantes socioeconémicos de la hipertensiéon en
Uzbekistan urbano y rural: un estudio transversal nacional

Dildora Nazarova - PhD, Bukhara State Medical Institute named after Abu Ali ibn Sino, Bukhara, Republic of Uzbekistan; nazarova.dildora@bsmi.
uz, https://orcid.org/0009-0000-7891-3377

Vazira Fayzullaeva - Master’s student of the Department of Otorhinolaryngology, Bukhara State Medical Institute named after Abu Ali ibn Sino,
Bukhara, Republic of Uzbekistan; E-mail: vazira.urokova@mail.ru, https://orcid.org/0009-0004-8163-5362

Saodat Rasulova - Bukhara State Medical Institute named after Abu Ali ibn Sino, Bukhara, Uzbekistan; e-mail: rasulova.saodat@bsmi.uz,
https://orcid.org/0000-0001-7431-2961

Azam Gaybullaev - Bukhara State Pedagogical Institute, Bukhara, Uzbekistan e-mail: gaybullayevazam @buxdpi.uz, https://orcid.org/0009-0008-
1853-3901

Ravshan Maxmudov - PhD, Department of Therapy, Bukhara State Medical Institute named after Abu Ali ibn Sino, Bukhara, Republic of Uzbekistan;
Email: doc.maxmudov@gmail.com, https://orcid.org/0009-0004-5219-6004

Ruzakhon Melibayeva - DSc, Department of Pedagogy and Psychology, Tashkent State Medical University; E-mail: ruzaxon7534 @gmail.com,
https://orcid.org/0000-0002-4470-3029

Kristina Pulatova - Assistant of the department of internal diseases and cardiology no2, Samarkand state medical University, Samarkand,
Uzbekistan; https://orcid.org/0000-0001-6637-3078; davitty girl@mail.ru;

Akram Khodjamberdiyev - Senior teacher, Department of Fiziology, Ferghana Medical Insititute of Public Health, Uzbekistan;
https://orcid.org/0009-0004-8759-0791, Akramjon.ah@gmail.com

Otabek Mirzayev - Teacher, Department of Transport Systems, Urgench State University named after Abu Rayhan Biruni, Urgench, Republic of
Uzbekistan; E-mail: lidermirzayev@gmail.com, https://orcid.org/0000-0002-8198-1087

Received: 07/20/2025 Accepted: 09/19/2025 Published: 11/12/2025 DOI: http://doi.org/10.5281/zenodo.17625547

he present study was aimed at examining the

prevalence and socioeconomic determinants

of hypertension in urban and rural populations
of Uzbekistan. It was a national cross-sectional survey
with 5847 adults aged 18—-69 years recruited through a
multistage cluster sampling. Data were collected via an
interviewer-administered standard questionnaire, physi-
cal examination, and blood pressure measurement. The
findings indicated that the overall rate of hypertension
prevalence was 38.2%, but rural residents experienced
a much higher prevalence rate (0.42%) than residents
in urban areas (34.5%). The multivariate logistic analy-
sis showed that higher university education and wealth
at the national level were protective factors. But in rural
areas, employment in heavy manual work was an inde-

pendent risk factor. There was a staggering deficit in the
disease care cycle. Disease awareness stood at 58.4%
in urban and 46.9% in rural areas. Even blood pressure
control in such patients was greater in urban (21.1%)
than in rural areas (9.3%). This study points out that hy-
pertension is an important public health issue in Uzbeki-
stan with a geographically distributed heterogeneous
pattern. Socioeconomic determinants play a determining
role in the prevalence and control pattern of the disease.
Having special intervention programs for cities and rural
areas according to each region’s determinants seems to
be essential.

Keywords: hypertension, Uzbekistan, social determi-
nants of health, urban-rural differences, epidemiology
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| presente estudio tuvo como objetivo exami-
nar la prevalencia y los determinantes socio-
econdmicos de la hipertension en las pobla-
ciones urbanas y rurales de Uzbekistan. Se realiz6 una
encuesta transversal nacional con 5847 adultos de 18 a
69 anos, reclutados mediante un muestreo por conglom-
erados multietapico. Los datos se recopilaron mediante
un cuestionario estandar administrado por un entrevista-
dor, un examen fisico y la medicion de la presion arterial.
Los hallazgos indicaron que la tasa general de prevalen-
cia de la hipertensién fue del 38,2%, pero los residentes
rurales experimentaron una tasa de prevalencia mucho
mayor (0,42%) que los residentes de las zonas urbanas
(34,5%). El andlisis logistico multivariante mostré que la
educacion universitaria superior y el nivel econdmico a
nivel nacional fueron factores de protecciéon. Sin embar-
go, en las zonas rurales, el empleo en trabajos manu-
ales pesados fue un factor de riesgo independiente. Se
observé un déficit significativo en el ciclo de atencion
de la enfermedad. El conocimiento de la enfermedad se
situ6 en el 58,4% en las zonas urbanas y en el 46,9% en
las rurales. Incluso el control de la presion arterial en es-
tos pacientes fue mayor en las zonas urbanas (21,1%)
que en las rurales (9,3%). Este estudio sefala que la
hipertension es un importante problema de salud publi-
ca en Uzbekistan, con un patrén heterogéneo de distri-
bucion geografica. Los determinantes socioeconémicos
desempefian un papel determinante en la prevalencia
y el patron de control de la enfermedad. Resulta esen-
cial contar con programas de intervencion especificos
para las ciudades y las zonas rurales, seglin los deter-
minantes de cada region.

Palabras clave: hipertension, Uzbekistan, determi-
nantes sociales de la salud, diferencias urbano-rurales,
epidemiologia
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ypertension is a major public health chal-

lenge all over the world. The disease,

progressing without early warning signs,
is directly and indirectly associated with increased risk of
cardiovascular disease, stroke, as well as renal failure,
posing a heavy burden on healthcare systems in coun-
tries'. Although developed nations such as the United
States also face this issue, developing countries such as
Uzbekistan experience a double whammy. Unchecked
lifestyle and dietary modifications, in addition to acceler-
ated urbanization, can all be contributors to modifying
disease patterns such as hypertension?. With its unique
population composition of high-density urban communi-
ties and extensive rural belts, Uzbekistan needs to iden-
tify this trend in both spatial environments accurately?.

There have been scattered health research work in this
country, but the lack of a national epidemiological sur-
vey that examines the state of hypertension in both ur-
ban and rural settings is most keenly felt. Such a study
could provide a better appreciation of the extent of the
problem*. Finally, one would need to consider how so-
cio-economic determinants such as income, education,
and employment status affect the disease in both urban
and rural populations®. To possess such a map would
be a step further towards the development of preventive
and therapeutic interventions®. This research aims to fill
this gap by providing security policymakers with the data
they need to develop targeted, region-based strategies
to mitigate the disease burden.

In hypertension, there has been extensive research
globally, mostly concerning the disease’s prevalence
and medical risk factors. However, in recent times, there
has been a pattern of growing interest in the social de-
terminants of health’. It is a vision that goes beyond in-
dividual problems and demonstrates how the economic,
social, and environmental context where people live
may take on a central function in the trend of chronic
disease®. Of special interest, the rural-urban gap has
been the focus of the majority of this work. Indications
are that urban lifestyles, with their contributory charac-
teristics of stationary occupation, chronic psychological
stress exposure, and convenient access to salted foods,
can be an important stimulator of high blood pressure®.
In contrast, within rural populations, although potentially
higher physical activity levels may be present, other fac-
tors such as lower availability of good quality health care,
lower levels of health literacy, and traditional high intakes
of salt and animal fat may independently have similar or
different risks™.

Within the context of the Central Asian nations as a
whole and of Uzbekistan in particular, very little research
literature is currently available, and where it is available,




Materials and methods

it is highly dispersed. Most of the evidence that exists
is clinical case series or city-local surveys and is nei-
ther comparative nor national in nature'-'2. This limita-
tion makes it difficult to comprehend the overall picture
of how different factors play out in the country’s geo-
graphical as well as social context. For instance, it re-
mains uncertain yet how variables like income status,
education, or occupation type in a transforming society
influence the hypertension prevalence pattern of urban
areas relative to rural communities' 4. Accordingly, this
literature points out that medical records alone cannot be
relied upon to comprehend the hypertension epidemic
in Uzbekistan. The phenomenon must be scrutinized in
the broad context of socio-economic development and
structural disparities between urban and rural areas'"".
Adopting a strategy of this nature, this research seeks to
establish an exhaustive understanding of the sources of
this problem in the country'8-2°,

Study Design and Participants

The present study was conducted using a cross-section-
al design by utilizing a multistage cluster sampling meth-
od to obtain national representation. The populations
studied consisted of adults between 18 and 69 years
of age living in urban and rural Uzbekistan. The sample
was calculated based on the estimated prevalence of
the disease, detectable power, and design effect, and
suitable quotas were used for balanced representation
of both the geographical sites’ participants. Exclusion
criteria used were being pregnant or having a serious
debilitating condition at the time of the interview.

Data Collection

The main research instrument was a standardized ques-
tionnaire, which collected required information in different
sections. These groups consisted of basic demographic
information, socioeconomic status in terms of education,
employment, and income level, and family and individ-
ual history of diseases. In addition to this, direct body
measurements were also done, such as blood pressure
readings under strict protocol with standardized instru-
ments, height and weight readings to calculate body
mass index, and waist circumference measurements.
All measurements were carried out by trained personnel
and under constant supervision in order to ensure data
precision and consistency.

Data analysis

After quality control and coding, data were entered into
statistical packages. Descriptive analyses were initially
used to delineate the basic characteristics of the study

sample and determine the prevalence of hypertension
within the total sample and across rural and urban ar-
eas. Second, logistic regression models were used to
examine the independent association between socio-
economic indicators and risk of developing hyperten-
sion. Separate analyses were also performed for rural
and urban settings for the detection of distinct patterns
in each setting. Significance was set at 0.05 in all tests.

he trial had a total of 5,847 participants with
a very tight urban (n=2,950, 50.5%) and rural
(n=2,897, 49.5%) distribution. The cohort had
a mean age of 48.7 years (+12.3) and a slightly higher
proportion of females (56.2%).

Table 1: Basic Demographic Characteristics of the Study

Population

Characteristic Total Urban Rural p-value
(n=5,847) | (n=2,950) | (n=2,897)

o o
18-34 28.5% | 321% | 24.8%
35-54 451% | 435% | 46.7%
55-69 26.4% | 24.4% | 28.5%

Gender 0.125
Male 43.8% | 445% | 43.1%
Female 56.2% | 555% | 56.9%

Mea"fgg)(vears 48.7 £12.3 | 47.2 £11.9 |50.2 +12.6 | <0.001

The demographic profile shows some differences be-
tween the urban and rural populations. Partcipants from
rural areas were, on average, older than their urban
people. The age distribution also varied, with a larger
younger cohort in urban areas and a larger older cohort
in rural parts.

Table 2: Overall and Stratified Prevalence of Hypertension

Population Prevalence 95% Confidence Interval
Overall 38.2% (36.9 - 39.5)
Urban 34.5% (32.8 - 36.2)
Rural 42.0% (40.2 - 43.8)

The overall prevalence of hypertension in the adult pop-
ulation of Uzbekistan was found to be 38.2%. A clear
and significant disparity was observed between geo-
graphical locations, with the prevalence in rural areas
being higher than in urban centers.
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The age-stratified analysis, visualized in Figure 1,
demonstrates that hypertension prevalence increases
strongly with age in both populations. However, the rural
prevalence consistently exceeds the urban prevalence
across all age indices, with the gap being most pro-
nounced in the middle-aged group (35-54 years).

Table 3: Association between Socioeconomic Factors and

Hypertension (Total Population)

Determinant Category (OR) OR p-value
Primary or less 1.00 (Ref) - -
Education Secondary 0.85 (0.74 - 0.98)| 0.028
University 0.72 (0.61 - 0.85)| <0.001
Unemployed 1.00 (Ref) - -
Employment Manual Labor 1.18 (1.02-1.36)| 0.024
Non-Manual 0.95 (0.81-1.11)| 0.512
Lowest Quintile 1.00 (Ref) - -
Wealth Index | Middle Three Quintiles 0.89 (0.78 - 1.02)| 0.094
Highest Quintile 0.76 (0.65 - 0.89)| 0.001

Multivariable logistic regression analysis for the whole
population identified education and wealth as significant
independent socioeconomic index. Higher educational
attainment and being in the highest wealth quintile were
associated with a significantly lower odds of having hy-
pertension.

Table 4: Urban-Specific Socioeconomic Determinants of Hy-

pertension
Odds Ratio | 95% ClI for
(OR) OR

Primary or less 1.00 (Ref) - -

Determinant Category p-value

Education Secondary 0.81 (0.66 - 0.99) 0.043
University 0.65 (0.52-0.81) | <0.001
Lowest Quintile 1.00 (Ref) - -
Wealth Index

Highest Quintile 0.70 (0.56-0.87) | 0.001

In urban areas, the protective effect of higher education
was even more pronounced. University education was
related with a 35% reduction in the odds of hypertension.
High wealth also remained a significant protective index.

Table 5: Rural-Specific Socioeconomic Determinants of Hy-

pertension

Odds 95% ClI for
Ratio (OR) OR
Primary or less| 1.00 (Ref) - -

Determinant Category p-value

Education Secondary 0.88 (0.73-1.06)| 0.173
University 0.84 |(0.64-1.10)| 0.201
Unemployed | 1.00 (Ref) - -
Employment

Manual Labor 1.32 (1.09 - 1.60)| 0.004

The pattern of determinants differed strikingly in rural
parts. Education did not show a significant association
with hypertension. Further, employment in manual labor
emerged as a strong risk factor, increasing the odds of
hypertension by 32% compared to the unemployed.

Table 6: Distribution of Behavioral Risk Factors

Risk Factor Total Urban Rural p-value
(n=5,847) | (n=2,950) | (n=2,897)
High Salt Intake 41.5% 36.2% 46.9% <0.001
Low Physical Activity | 35.8% 41.5% 30.0% <0.001
Current Smoker 24.1% 25.9% 22.3% 0.002
Obesity (BMI =30) 28.3% 30.1% 26.4% 0.001

Rural residents reported significantly higher level of di-
etary salt intake, while urban dwellers had a higher prev-
alence of low physical activity and obesity. Smoking was
slightly more common in urban areas.

Figure 2 illustrates a clear gradient between socioeco-
nomic status and blood pressure, but the relationship is
steeper in urban areas. In cities, mean systolic pressure
decreased with increasing wealth quintile. In rural areas,
the gradient was much flatter, with higher average pres-
sures across all wealth levels.

Table 7: Awareness, Treatment, and Control of Hyperten-
sion

Catedor Total Urban Rural value
gory (n=2,233) | (n=1,018) | (n=1,215) | P
Awareness 52.1% 58.4% 46.9% <0.001
Treatment (Aware) 68.3% 74.1% 61.5% <0.001
Control (Treated) 41.5% 48.9% 32.2% <0.001
Control (Total 14.7% 21.1% 93% | <0.001
Hypertensive)

Among individuals with hypertension, significant gaps
in the care cascade were identified. Urban residents
showed higher levels of awareness, treatment, and con-
trol. The overall control rate among all hypertensives
was low, particularly in rural areas, where less than 10%
had their condition under control.

Table 8: Clinical Characteristics of the Study Population

Characteristic Total Urban Rural -value
(n=5,847) | (n=2,950) | (n=2,807) |P

Mean Systolic BP 139.5

137.2 (+17.5) | 141.8 (+18.7) | <0.001

(mmHg) (+18.2)
Mean Diastolic BP | o o (11 3)| 85.8(+10.9) | 88.0 (+11.6) | <0.001
(mmHg)
Mean BMI (kg/m?) | 26.8 (+5.1) | 27.3 (+5.3) | 26.3 (24.8) | <0.001
Pre-Diabetes 22.4% 23.8% 21.0% 0.008

Finally, the clinical profile supports population-level find-
ings. Both mean systolic and diastolic blood pressure
were independently higher in rural versus urban popu-
lations. Conversely, the mean Body Mass Index was
higher among the urban participants.




Figure 1: Comparative Prevalence of Hypertension by Age Group and Location
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Figure 2: Mean Systolic Blood Pressure by Wealth Quintile and Location
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n the present paper, we discuss and interpret find-

ings of the current research. The main finding of our

study was that the prevalence of hypertension in the
adult population of Uzbekistan was 38.2%. It indicates
the high disease burden at the national level. However,
more importantly, there is an extremely high difference
between rural and urban regions, where the prevalence
rate in rural towns was much higher at 0.42% than in
urban towns at 34.5%. This geographical gap forms the
main focus of our discussion. It appears that this dispar-
ity cannot be accounted for by a single factor, but instead
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by a set of social and economic determinants. Our mul-
tivariate analysis revealed that at the national level, uni-
versity education and membership of the richest quintile
were linked with 28 and 24% lower odds of developing
hypertension, respectively. These findings reinforce the
protective effect of higher socioeconomic status on re-
ducing the burden of this disease.

When we were looking at the urban and rural data in iso-
lation, we saw different trends. Being a university student
was a strong protective factor in the urban area, with a
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35% decrease in the odds. In the rural area, however,
this relationship did not reach statistical significance.
Working in heavy manual labor, on the other hand,
proved to be a strong independent risk factor, with a 32%
increase in the odds. This outcome reveals that the so-
cio-economic condition of each area basically changes
the dynamics under which factors influence each other.

Apart from structural determinants, health behavior dif-
ferences are also responsible for this difference. The
findings revealed that inordinate consumption of dietary
salt was much more common among rural residents
(46.9%) than urban residents (36.2%). Conversely, ur-
ban residents were noted to have higher inactivity (41.5%
vs. 30.0%) and obesity (30.1% vs. 26.4%). These results
paint a complex picture of the epidemiology of hyperten-
sion in which risk factor patterns vary by area. One of
the most concerning findings of this research was the
extreme disconnection in the cycle of hypertension care.
While the rate of awareness of the disease was 58.4%
in the urban group, it went down to 46.9% in the rural
group. The disparity in the control of the disease was
even more; controlled blood pressure was seen in only
21.1% of urban and 9.3% of rural patients. These num-
bers precisely indicate that diagnosis alone is not ad-
equate and the health system must address improving
access to effective treatment as well as follow-up care in
the driving areas.

Clinically, the average systolic and diastolic blood
pressures in the rural population were 141.8 and 0.88
mmHg, respectively, and were significantly higher than
their urban counterparts (137.2 and 8.85 mmHg). These
quantitative differences, while small, have significant
public health implications at the population level and
may account for the excess burden of cardiovascular
disease in rural populations. Finally, it must be noted
that the current study has some limitations. To mention
a few, the cross-sectional study design prevents us from
making causal inferences. Furthermore, measurements
were conducted once on blood pressure, albeit with a
standard protocol. Nonetheless, from the findings, it
unanimously appears that in controlling hypertension in
Uzbekistan, one-size-fits-all interventions cannot be ap-
plied to the entire country. These should be designed
and implemented taking into account the social, eco-
nomic, and behavioral profiles of every region, most es-
pecially the rural areas that bear a higher disease bur-
den and low care.

he outcomes of the study clearly prove that
hypertension is a massive public health prob-
lem in Uzbekistan, affecting nearly 38.2% of
the population in adults. But this time the disease is not
evenly distributed across the country, with an enormous
gap between the rural and urban areas. The present
research demonstrates that socio-economic conditions
are behind the prevalence pattern of this disease. In ru-
ral settings, occupational hazards, health behavior, and
poor availability of health services together have devel-
oped unfavorable conditions. But in urban settings, even
though the situation is comparatively better, sedentary
lifestyle and obesity are the major risk factors. The wide
gap in disease control between rural and urban areas
is likely the most troubling finding of this study. It sug-
gests that it is not enough to diagnose the disease, and
the healthcare system must strive to expand access to
effective care and follow-up treatment in poor communi-
ties. In order to address this challenge effectively, we
need differentiated strategies for rural and urban set-
tings. For rural settings, the interventions need to focus
on regulation of salt intake, strengthening health ser-
vice coverage, and special care for occupational groups
deemed to be at high risk. For urban settings, physical
activity and weight control promotion programs are all
the more necessary.

This study suggests that lowering hypertension is impos-
sible with the help of medical means only and must be
done through a multi-approach, considering the social,
economic, and cultural dimension of health. Strategy to
reduce the burden of the disease should be carried out
with a clear understanding of conditions and needs of
every region. Lastly, we can assert that the implementa-
tion of the findings of this study into effective operation
programs is a matter of cross-sectoral coordination and
serious commitment on the part of health policymakers.
Then only we can hope for bridging the gap in burden
of disease and access to care across urban and rural
regions.
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