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Abstract

Medical tourism is increasingly recognized as a significant opportunity for
developing countries to support economic growth, generate foreign exchange, and
improve healthcare services. This study examines the relationship between medical
tourism, healthcare infrastructure, health expenditure, and economic growth in
Uzbekistan over the period 2010-2024. The research employs a quantitative
approach based on secondary annual data obtained from the Ministry of Health of
Uzbekistan and the State Statistics Committee. Annual GDP growth is used as the
dependent variable, while medical tourist arrivals, hospital beds per 1,000
population, physicians per 1,000 population, and current health expenditure as a
percentage of GDP serve as independent variables. Descriptive statistics, Pearson
correlation analysis, and ordinary least squares (OLS) regression are applied to
evaluate the relationships among these variables. The findings indicate that, while
Uzbekistan has experienced relatively stable economic growth and healthcare
capacity over the study period, medical tourism inflows have fluctuated
considerably. Correlation results reveal a weak positive relationship between
medical tourism and GDP growth, suggesting that medical tourism has not yet
emerged as a significant driver of the national economy. Regression analysis
further confirms that none of the healthcare or medical tourism variables exert a
statistically significant direct effect on GDP growth, although the high R? value
alongside a non-significant F-statistic points to potential multicollinearity among
the regressors. Positive associations between medical tourism, physician density,
and health expenditure suggest that healthcare quality and capacity play an
important role in attracting foreign patients. The study concludes that medical
tourism in Uzbekistan remains at an early stage of development and its economic
impact is currently limited and largely indirect. Strengthening healthcare quality,
pursuing international accreditation, and enhancing policy coordination are
essential steps to increase the sector’s contribution to sustainable economic
development.
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1. INTRODUCTION

Tourism is widely recognized as a key driver of economic growth, providing
employment, generating foreign exchange, and stimulating overall development in
host countries (Cheng & Zhang, 2020; Shi et al., 2020). Among its various segments,
medical tourism—defined as traveling to another country to receive medical
treatment—has emerged as a rapidly expanding global industry. This sector
enables countries to utilize surplus healthcare capacity, attract international
patients, and boost national income, while simultaneously promoting
advancements in healthcare infrastructure and service quality (World Bank, 2023).

Medical tourism involves a complex value chain encompassing medical
procedures, travel logistics, accommodation, post-treatment care, and the
procurement of medical equipment. Patients frequently travel with family
members, amplifying spending on transportation, lodging, and ancillary services,
which further magnifies the sector’s overall economic impact. Globally, the medical
tourism market was valued at approximately USD 31.23 billion in 2024 and is
projected to reach USD 162.80 billion by 2032, reflecting a compound annual
growth rate (CAGR) of 23.0%, with Europe accounting for the largest market share
at 36.41% (Fortune Business Insights, 2024). Approximately 14 million people travel
internationally each year to seek medical treatment, underscoring the sector’s rapid
expansion and global significance (Medical Tourism Association, n.d.).

Several developing countries have successfully leveraged this market by
specializing in particular treatments. Thailand, for instance, has become a global
leader in cosmetic surgery, dental procedures, and cardiac care by investing in
state-of-the-art facilities and obtaining international accreditation, attracting over
three million medical tourists and generating approximately USD 600 million in
revenue in 2019 (Ministry of Public Health Thailand, 2019). India focuses on
complex surgical procedures —including cardiac operations, organ transplants, and
orthopedics —supported by initiatives such as the e-Medical Visa and the “Heal in
India” campaign, attracting 476,000 foreign patients in 2023. Tiirkiye’s medical
tourism industry has grown substantially, increasing from USD 0.8 billion in 2013
to USD 2.1 billion in 2023, with particular strength in cosmetic surgery (IMF, 2024).

In Uzbekistan, medical tourism is emerging as a promising yet nascent sector.
In the first eight months of 2024, approximately 74,700 foreign patients visited the
country for medical treatment, representing an 83.6% increase compared to the
same period in the previous year (Intellinews, 2024). However, preliminary data for
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the first eight months of 2025 indicate approximately 62,054 foreign patient visits
(UzDaily, 2025), suggesting some moderation in growth that may reflect increased
regional competition, data-collection methodology differences, or the base effect of
the sharp 2024 surge. These visitors contribute not only to healthcare revenues but
also to related sectors such as hospitality, transportation, and retail, with the
country targeting an estimated USD 300 million in annual revenue from medical
tourism (TimesCA, 2025).

Effectively developing Uzbekistan’s medical tourism sector requires a
thorough understanding of its current trends, challenges, and economic impact,
thereby enabling policymakers and stakeholders to implement strategies that
maximize benefits and ensure sustainable growth (Intellinews, 2024; UzDaily, 2025;
TimesCA, 2025). Medical tourism offers developing countries significant
opportunities for economic growth, job creation, foreign exchange earnings, and
improvements in healthcare services. Nevertheless, despite these potential benefits,
the sector remains underdeveloped in many countries primarily because of
inadequate quality standards, the absence of internationally recognized
accreditation for medical institutions, limitations in global marketing and logistics,
and insufficient empirical data on economic impacts (Georgia Today, 2020). In
Uzbekistan, these constraints may similarly be impeding the full realization of the
sector’s potential.

This study aims to examine the economic role of medical tourism in
Uzbekistan by analyzing its relationship with GDP growth, healthcare
infrastructure, and health expenditure over the period 2010-2024. Specifically, the
study pursues two main objectives. First, it investigates how medical tourist
arrivals, hospital capacity, physician availability, and health expenditure affect the
national economy, including foreign exchange income, employment, and sectoral
development. Second, it identifies the main factors that may constrain the growth
of medical tourism, such as limited hospital and physician capacity, low healthcare
investment, the absence of international accreditation, and logistical and marketing
deficiencies.

By addressing these objectives, the study provides empirical evidence on how
improving healthcare resources and attracting medical tourists can support better
economic outcomes and enhance the competitiveness of Uzbekistan’s medical
tourism sector. The results can assist policymakers, healthcare providers, and
tourism stakeholders in making more informed development decisions.
Furthermore, identifying key challenges and opportunities can help promote
sustainable development and long-term socio-economic benefits.
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2. LITERATURE REVIEW

Medical tourism has emerged as a highly relevant topic in recent years,
particularly for developing countries seeking economic growth, employment
generation, and improved healthcare systems. The significance of this field lies in
its potential to generate foreign exchange, create jobs, and optimize healthcare
resources while fostering global connectivity. Several researchers have contributed
to understanding this sector: the World Bank (2023) analyzed global trends using
aviation statistics and other official indicators; Georgia Today (2020) explored
barriers in Georgian medical tourism; and Hosseinabadi et al. (2024) examined the
economic and healthcare impacts of medical tourism in developing countries
through a qualitative study conducted at Iran University of Medical Sciences. Their
work underscores the importance of the topic for both academic research and
policy-making, highlighting the growing global interest in leveraging medical
tourism for socio-economic development.

Previous research has primarily focused on different dimensions of medical
tourism. The World Bank (2023) concentrated on macro-level economic impacts,
including market size, tourist flows, and revenue generation. Georgia Today (2020)
investigated sectoral barriers by collecting data from 37 stakeholders —including
clinic officials, facilitators, and government representatives—revealing that
inadequate quality standards, lack of accreditation, insufficient global recognition,
and logistical limitations hindered sector growth. Similarly, Hosseinabadi et al.
(2024) focused on organizational, infrastructural, and human resource factors,
identifying eight major problem areas such as management, service delivery,
financing, and technology. Collectively, these studies demonstrate that medical
tourism can significantly improve both economic and healthcare outcomes when
key challenges are effectively addressed.

Methodologically, researchers have employed a combination of quantitative
and qualitative techniques. The World Bank (2023) relied on secondary data
analysis of aviation statistics, official registries, and economic indicators to estimate
tourist flows and economic contributions. Georgia Today (2020) and Hosseinabadi
et al. (2024) used semi-structured interviews analyzed through NVivo and
ATLAS.ti software for thematic coding. These methods allowed researchers to
capture both measurable economic impacts and context-specific challenges,
facilitating evidence-based policy recommendations. For example, Georgia’s study
proposed positioning the country as a medical tourism hub, improving
accreditation, enhancing marketing strategies, and centralizing data collection. The
Iranian study emphasized improvements in management, service quality,
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financing, infrastructure, human resources, information management, and
marketing.

Despite the progress made in existing research, a notable knowledge gap
persists concerning medical tourism in Central Asia, and Uzbekistan in particular.
Existing studies largely focus on established destinations such as Thailand, India,
Turkiye, Georgia, and Iran, leaving a dearth of empirical evidence on the size,
economic contributions, quality standards, and systemic challenges of the sector in
Uzbekistan. Furthermore, studies that integrate both quantitative economic
indicators and qualitative stakeholder perspectives remain scarce in this context.
Addressing this gap is essential for policymakers, healthcare providers, and
tourism stakeholders to develop effective strategies, optimize resources, and
maximize socio-economic benefits in the region. This study contributes to filling
this gap by employing a quantitative empirical approach grounded in official
national data.

3. THEORETICAL FRAMEWORK

The research is grounded in two complementary theoretical frameworks. First,
the Tourism-Led Growth Hypothesis (TLGH) posits that tourism serves as a driver
of economic growth by generating foreign exchange, stimulating employment, and
promoting investment in related sectors such as healthcare, hospitality, and
transport (Balaguer & Cantavella-Jorda, 2002; Lee & Chang, 2008). In the context of
medical tourism, this theory suggests that increased international patient arrivals
can generate multiplier effects across the health and service sectors, potentially
enhancing GDP growth.

Second, insights from Competitive Advantage Theory (Porter, 1990) and
Barrier Reduction Theory (Dwyer et al., 2010) emphasize that improving healthcare
infrastructure, quality standards, and service accessibility strengthens a
destination’s sectoral competitiveness. In the case of Uzbekistan, constraints such as
limited hospital capacity, physician availability, and healthcare expenditure may
act as structural barriers that reduce the efficiency and attractiveness of medical
tourism. These theoretical lenses together guide the selection of variables and the
interpretation of empirical findings in the present study.

4. METHODOLOGY

4.1 Research Design and Data

This study employs a quantitative correlational and regression design to
evaluate the relationships between GDP growth, medical tourism, hospital
infrastructure, physician density, and health expenditure in Uzbekistan. The
analysis uses secondary annual data spanning 2010 to 2024, obtained from the
Ministry of Health of Uzbekistan and the State Statistics Committee. These official
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sources are considered the most reliable available for the variables under
examination. The 15-year panel constitutes a complete dataset with no missing
observations.

4.2 Variables

The dependent variable is annual GDP growth (GDPgrowth, expressed as a
percentage), which captures the overall pace of economic expansion. The
independent variables include: medical tourist arrivals (MT, measured in
thousands), capturing the demand side of the sector; hospital beds per 1,000
population (HB;), representing physical healthcare capacity; physicians per 1,000
population (PH;), reflecting the availability of skilled medical personnel; and
current health expenditure as a percentage of GDP (CHE,), indicating the level of
public and private investment in healthcare. Together, these variables capture both
the demand and supply dimensions of the medical tourism sector.

4.3 Empirical Model

The relationship between GDP growth and the independent variables is
modelled using an ordinary least squares (OLS) linear regression framework:

GDPgrowth; = a + f;MT; + B, HB; + B3PH; + B,CHE; + &;

Where:
. GDPgrowth; = annual GDP growth at year t (%)
. MT, = number of medical tourist arrivals (thousands)

. HB: = hospital beds per 1,000 population
. PH; = physicians per 1,000 population

. CHE: = current health expenditure as a percentage of GDP
* a = constant term

. B1, B2, Ps, P+ = coefficients of the independent variables

. & = random error term

4.4 Analytical Approach

Data analysis was conducted in three stages. First, descriptive statistics were
computed to summarize trends and variability across the study period. Second,
Pearson pairwise correlations were calculated to examine the strength and direction
of relationships between variables. Third, OLS regression was estimated to assess
the contribution of each independent variable to GDP growth. It should be noted
that the relatively small sample size (n = 15) combined with four predictors limits
statistical power and may contribute to the high R? alongside a non-significant F-
test—a pattern that may reflect multicollinearity among the regressors, as
suggested by the strong inter-correlations observed among healthcare
infrastructure variables. All analyses were performed using Stata 17.
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5. RESULTS
5.1 Descriptive Statistics
Table 1. Descriptive Statistics (2010-2024)

e o e i Devin | Nr

GDP growth (annual %) 15 6.273 1.622 1.500 8.000
Medical tourist arrivals 15 42.813 23.406 14.700 85.400
(thousands)

Hospital beds per 1,000 15 4.639 0.281 4.190 4.970
pop-

Physicians per 1,000 15 2.646 0.193 2.300 2912
pop-

Health expenditure (% 15 5.862 1.181 4.430 7.862
of GDP)

The descriptive statistics for the period 2010-2024 provide a comprehensive
overview of the key economic and healthcare indicators relevant to the medical
tourism sector (Table 1). The dataset comprises 15 annual observations. Average
annual GDP growth is 6.27% (SD = 1.622%), ranging from a low of 1.5% —recorded
during the period of economic disruption associated with the COVID-19
pandemic—to a high of 8.0%, reflecting generally stable economic performance
with occasional marked fluctuations. Medical tourist arrivals exhibit substantial
variability, averaging 42.81 thousand per year (SD = 23.41), with values ranging
from 14.7 to 85.4 thousand, highlighting that inflows are highly sensitive to
healthcare capacity, service quality, and external factors such as marketing efforts
and regional competitiveness.

In contrast, healthcare infrastructure demonstrates relative stability. Hospital
beds per 1,000 population average 4.639 (SD = 0.281), ranging between 4.19 and
4.97, while physicians per 1,000 population average 2.646 (SD = 0.193), varying
modestly from 2.3 to 2.912—suggesting a consistent availability of medical
professionals over the period. Current health expenditure as a percentage of GDP
averages 5.862% (SD = 1.181%), with a range from 4.43% to 7.862%, indicating
moderate variation in public and private investment. Overall, the descriptive
statistics confirm that healthcare infrastructure and macroeconomic conditions
have remained relatively steady, whereas medical tourism inflows are considerably
more volatile—underscoring the need to explore the determinants of medical
tourist arrivals and their potential economic impact.
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5.2 Correlation Analysis
Table 2. Pairwise Pearson Correlation Matrix

(1) GDP growth (annual %) 1.000

(2) Medical tourist arrivals 0.150 1.000

(3) Hospital beds per 1,000 0.057 0.002  1.000

(4) Physicians per 1,000 -0.363 0194  0.515  1.000

(5) Health expenditure (% GDP) —0.063 0184 0.760  0.688  1.000

The pairwise Pearson correlation matrix (Table 2) provides initial insight into
the bivariate relationships between variables. The correlation between annual GDP
growth and medical tourist arrivals is weakly positive (r = 0.150), suggesting that
higher economic growth is only marginally associated with an increase in medical
tourist inflows. Hospital beds per 1,000 population show a negligible correlation
with GDP growth (r = 0.057) and almost no association with medical tourism (r =
0.002), indicating that physical bed capacity is largely independent of both
economic performance and tourist inflows in the current period. Physicians per
1,000 population exhibit a moderate negative correlation with GDP growth (r =
—0.363) and a weak positive correlation with medical tourism (r = 0.194), implying
that greater physician availability may slightly attract more foreign patients, even
though it does not necessarily correspond to faster GDP growth.

Current health expenditure as a percentage of GDP is weakly negatively
correlated with GDP growth (r = —0.063) and positively correlated with medical
tourist arrivals (r = 0.184), indicating a slight tendency for higher health spending
to be associated with increased patient inflows. Importantly, the inter-correlations
among the healthcare supply-side variables are notably strong: hospital beds and
health expenditure correlate at r = 0.760, physicians and health expenditure at r =
0.688, and hospital beds and physicians at r = 0.515. These high inter-correlations
raise concerns about multicollinearity in the subsequent regression model, which
must be interpreted with caution. Overall, the correlations suggest that while
economic growth exerts a limited direct influence on medical tourism, the
availability and quality of healthcare resources are more closely interrelated and
may play a more substantive role in attracting foreign patients.

5.3 Regression Analysis

Table 3. OLS Regression Results (Dependent Variable: GDP Growth,
Annual %)
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Variable Coef. | Std. t p- 95% CI | 95% CI | Sig.
Err. value | Lower Upper

Medical tourist arrivals 0.018  0.019 093 0.076  -0.025 0.061

Hospital beds per 1,000 1.879  2.442 0.77  0.059  -3.562 7.320

Physicians per 1,000 -5.356 3.123 -1.71 0117  -12.314 1.603

Health expenditure (% GDP)  0.109 | 0.682 016 0076 @ -1.411 1.629

Constant 10.318 10990 094 0370 @ -14.168 34.804

Mean dep. var: 6.273 SD dep. var: 1.622 R? 0.884 Obs.: 15 F(4,10) = 0.990

Prob > F: 0.456
AIC: 61.045 BIC: 64.586

The OLS regression results are presented in Table 3. The model includes 15
annual observations and yields an R? of 0.884, indicating that approximately 88.4%
of the variation in annual GDP growth is statistically explained by the included
regressors. However, the overall model F-test is not statistically significant (F(4,10)
= 0.990, p = 0.456), meaning that the model as a whole does not significantly
outperform a null model at conventional significance thresholds. This apparent
contradiction between the high R? and the non-significant F-test is a well-
documented symptom of multicollinearity —a concern supported by the high inter-
correlations among the healthcare variables identified in Section 5.2. Consequently,
the regression coefficients should be interpreted with caution and as indicative
rather than conclusive.

Examining the individual coefficients, medical tourist arrivals exhibit a small
positive effect on GDP growth ( = 0.018, p = 0.076). This result is not statistically
significant at the conventional 5% level, though the direction of the coefficient is
consistent with the TLGH. Hospital beds per 1,000 population carry a positive
coefficient (p = 1.879, p = 0.059), approaching but not reaching significance,
suggesting a tentative positive relationship with economic growth. The coefficient
on physicians per 1,000 population is negative (p = —5.356, p = 0.117), implying that
higher physician density is associated with lower GDP growth in the sample
period, although this relationship is not statistically significant and is likely
influenced by multicollinearity. Current health expenditure as a percentage of GDP
has a minimal positive coefficient (p = 0.109, p = 0.076), also lacking significance.
Overall, none of the independent variables are statistically significant predictors of
GDP growth in this sample, consistent with the non-significant F-test and the
multicollinearity concerns noted above. These results suggest that, within the
current study period and dataset, medical tourism and healthcare infrastructure
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variables exert limited direct effects on annual GDP growth, and that broader
macroeconomic factors—such as fiscal policy, energy prices, and external
demand —likely play a more dominant role.

6. DISCUSSION

The empirical findings of this study contribute to the growing literature on the
economic impact of medical tourism in developing countries, with important
implications for Uzbekistan specifically. The weak positive correlation between
medical tourist arrivals and GDP growth, combined with statistically non-
significant regression coefficients, suggests that medical tourism has not yet
emerged as a primary driver of national economic performance. This finding is
broadly consistent with observations from other developing economies in early
stages of medical tourism development, where the sector’s contribution to GDP
remains modest and largely indirect (Georgia Today, 2020; Hosseinabadi et al.,
2024).

The positive associations between medical tourism, physician density, and
health expenditure, however, carry important qualitative insights. They suggest
that a stronger and better-resourced healthcare system may attract more foreign
patients—even if this improved attractiveness has not yet translated into
measurable GDP effects at the aggregate level. This interpretation is consistent with
Barrier Reduction Theory (Dwyer et al., 2010; Porter, 1990), which emphasizes that
systemic and infrastructural improvements are necessary preconditions for a sector
to reach its full economic potential.

The high R? alongside the non-significant F-test is a notable finding that
warrants methodological reflection. With only 15 observations and four predictors,
the model is vulnerable to overfitting, and the strong inter-correlations among the
supply-side variables (hospital beds, physicians, and health expenditure) are
indicative of multicollinearity. Future studies should address this limitation by
computing variance inflation factors (VIFs) and considering dimension-reduction
or regularization techniques. Moreover, expanding the dataset—either by
extending the time horizon or incorporating regional cross-sectional data—would
substantially enhance statistical reliability.

The study also highlights an important contextual observation: while
Uzbekistan recorded a remarkable 83.6% increase in foreign medical patients
during the first eight months of 2024 (Intellinews, 2024), the comparable 2025 figure
appears lower at approximately 62,054 patients (UzDaily, 2025). This moderation
may reflect the base effect of an exceptional year, increased regional competition, or
methodological differences in reporting —and underscores the volatility of medical

10
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tourist flows that the descriptive statistics also confirm. Policy interventions aimed
at stabilizing and steadily growing these inflows are therefore important.

7. CONCLUSION

This study examined the relationship between medical tourism, healthcare
infrastructure, health expenditure, and economic growth in Uzbekistan from 2010
to 2024, using descriptive statistics, Pearson correlation analysis, and OLS
regression on official secondary annual data. The results show that while
Uzbekistan experienced relatively stable GDP growth and healthcare capacity over
the study period, medical tourist inflows fluctuated considerably, reflecting the
sector’s sensitivity to service quality, international competitiveness, and external
shocks.

The correlation analysis reveals a weak positive relationship between medical
tourism and GDP growth, indicating that medical tourism has not yet become a
significant macroeconomic driver at the national level. Positive associations
between medical tourism, physician density, and health expenditure suggest that a
better-resourced healthcare system may be conducive to attracting more foreign
patients, even if the aggregate economic effect remains limited. The regression
analysis confirms these findings: none of the medical tourism or healthcare
variables are statistically significant predictors of GDP growth, a result that should
be interpreted cautiously in light of the small sample size and multicollinearity
among the regressors.

Overall, the study concludes that medical tourism in Uzbekistan holds
considerable potential for future development but that its current economic impact
is limited and primarily indirect —channeled through improvements in healthcare
services, employment in related sectors, and service export revenue. Achieving
stronger macroeconomic results will require deeper integration of medical tourism
into national development strategies, sustained improvements in healthcare
quality, and enhanced international competitiveness.

8. POLICY IMPLICATIONS

Based on the empirical results, the following policy recommendations are
proposed:

. Prioritize quality standards and international accreditation. Obtaining
recognized international accreditation (e.g., Joint Commission International) can
increase trust among prospective foreign patients and improve Uzbekistan’s
standing in the global medical tourism market.

. Focus healthcare investments on competitive specializations. Rather
than expanding all services equally, resources should be directed toward medical

11
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fields in which Uzbekistan can develop a comparative advantage, thereby
improving efficiency and returns on investment.

. Integrate medical tourism into national development policy. Strong
inter-institutional coordination between the health, tourism, and economic sectors
can amplify the overall benefits and reduce fragmentation in sector governance.

. Support international marketing and promotion. Investment in
multilingual digital platforms, partnerships with foreign patient-recruitment
agencies, and standardized patient information channels can help moderate the
high year-to-year volatility in medical tourist arrivals.

. Invest in human capital. Training medical personnel in foreign
languages, patient communication, and international service standards can
improve patient satisfaction and facilitate repeat visits and referrals.

. Reduce logistical and institutional barriers. Streamlining medical visa
procedures and improving coordination between hospitals, accommodation
providers, and transport operators will make Uzbekistan a more accessible and
attractive destination for medical tourists.

. Adopt a long-term perspective. Policymakers should evaluate the
sector’s contributions beyond immediate GDP effects, including employment
generation, healthcare modernization, and the development of service exports, all
of which build foundations for sustained economic growth.

9. LIMITATIONS AND FUTURE RESEARCH

This study is subject to several limitations that should be acknowledged. First,
the small sample size (n = 15 annual observations) restricts statistical power and
increases the risk of overfitting in the regression model. Second, the strong inter-
correlations among the supply-side healthcare variables suggest multicollinearity,
which may inflate standard errors and render individual coefficients unreliable.
Future research should report variance inflation factors (VIFs) and consider
addressing multicollinearity through ridge regression or principal component
analysis. Third, the study relies on aggregate national data and does not capture
regional heterogeneity ~within Uzbekistan. Fourth, important potential
determinants of medical tourism—such as treatment costs, bilateral language
accessibility, bilateral air connectivity, and institutional quality —are not included
in the model due to data constraints.

Future studies should address these limitations by: (1) extending the time
series as more recent data become available; (2) adopting a panel data approach at
the regional or facility level to exploit cross-sectional variation; (3) incorporating
qualitative methods—such as interviews with healthcare administrators and
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medical tourists—to complement quantitative findings; and (4) comparing
Uzbekistan’s medical tourism trajectory with other Central Asian nations to
identify regional best practices.
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