& frontiers | Frontiers in Public Health

‘ @ Check for updates

OPEN ACCESS

EDITED BY
Thanitsara Rittiphairoj,
Harvard University, United States

REVIEWED BY

Sudhanshu Kumar Bharti,

Patna University, India

Martin Connock,

University of Warwick, United Kingdom

*CORRESPONDENCE
Zhifu Dong
946850482@qgqg.com

RECEIVED 27 March 2025
ACCEPTED 30 June 2025
PUBLISHED 25 July 2025

CITATION

Dong L and Dong Z (2025) Association
between out-of-pocket health expenditure
and the disease burden of diabetes mellitus:
insights from GBD 2021.

Front. Public Health 13:1601112.

doi: 10.3389/fpubh.2025.1601112

COPYRIGHT

© 2025 Dong and Dong. This is an
open-access article distributed under the
terms of the Creative Commons Attribution
License (CC BY). The use, distribution or
reproduction in other forums is permitted,
provided the original author(s) and the
copyright owner(s) are credited and that the
original publication in this journal is cited, in

accordance with accepted academic practice.

No use, distribution or reproduction is
permitted which does not comply with these
terms.

Frontiersin Public Health

TYPE Original Research
PUBLISHED 25 July 2025
pol 10.3389/fpubh.2025.1601112

Association between
out-of-pocket health
expenditure and the disease
burden of diabetes mellitus:
insights from GBD 2021

Luyou Dong! and Zhifu Dong?*

City University of Hong Kong, Kowloon, Hong Kong SAR, China, 2Chongqging Medical and
Pharmaceutical College, Chongging, China

Objectives: As one of the most common chronic diseases, diabetes mellitus
poses a significant challenge to healthcare systems. This study analyzes the
relationship between out-of-pocket (OOP) expenditure levels and the disease
burden of diabetes mellitus, provides evidence-based recommendations for
optimizing OOP expenditure strategies, and seeks to uncover any potential
impact of healthcare inequalities on the disease burden of diabetes mellitus.

Methods: This cross-sectional study was performed among 36 countries with
varying percentages of OOP payments from Health System in Transition. Data
on Disability-Adjusted Life Years (DALYs), obesity rates, OOP expenditure as a
percentage of current health expenditure (CHE), and urbanization levels were
sourced from the Global Burden of Disease (GBD) database, World Health
Organization, and World Bank. Statistical analyses in RStudio included the
Welch's two-sample t-test and multiple linear regression.

Results: High OOP expenditure countries exhibited significantly higher
diabetes-related DALYs (M = 965.98) versus low OOP groups (M = 556.33,
95% CIl [103.99-715.32], p = 0.01). Regression analysis identified that low
OOP expenditure, higher obesity rates, and greater urbanization levels were
significantly associated with diabetes-related DALYs (8 = —419.67, g = 37.31,
and B = 8.07, respectively; all p < 0.05), explaining 51% of the variance (R* =
0.51) with no evidence of multicollinearity (VIF < 2).

Conclusions: This study shows that countries with high OOP expenditure
tend to experience a significantly greater disease burden of diabetes mellitus,
with obesity and urbanization levels being important correlates of diabetes-
related DALYs.
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1 Introduction

Diabetes mellitus (DM) is a chronic metabolic disorder characterized by elevated
blood sugar levels due to the pancreas’s inability to produce sufficient insulin or the
body’s inability to effectively utilize the insulin produced (1). Globally recognized as a
critical public health concern, diabetes affects millions worldwide, significantly impacting
individuals’ quality of life and posing substantial challenges to public health infrastructures.
According to the International Diabetes Federation, over 536 million adults aged between
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20 and 79 years were living with diabetes in 2021, with projections
indicating an increase to 783 million by 2045 (2). Such growth
in prevalence is anticipated to intensify the strain on healthcare
systems globally, creating substantial economic and social burdens
(3, 4).

A key determinant in managing and mitigating the health and
economic impacts of diabetes is the out-of-pocket (OOP) payments
implemented within a country. OOP payments, together with
government financing schemes and compulsory health insurance,
constitute the three main schemes of health financing models,
which play a key role in determining the availability, affordability,
and quality of healthcare services for people (5).

Although numerous studies have explored the epidemiology
and clinical management of diabetes, relatively limited attention
has been directed toward understanding how different levels of
OOP expenditure are associated with the overall disease burden.
Given this critical research gap, this study aims to analyze the
impact of different OOP expenditure levels on the disease burden
associated with DM. By providing robust, evidence-based insights
into the relationship between OOP expenditure and diabetes
outcomes, this study aims to analyze the relationship between
OOP expenditure levels and the disease burden of DM, provide
evidence-based recommendations for optimizing OOP expenditure
strategies, and uncover the potential impact of health financing
inequalities on the disease burden of DM.

2 Materials and methods

This cross-sectional study adopted a quantitative method to
assess the relationship between OOP expenditure levels and the
disease burden of DM.

Disability-adjusted life years (DALYs) mean the loss of 1 year of
healthy life, which are the sum of years of life lost (YLLs) and years
lived with disability (YLDs) (6). It is commonly used to quantify the
burden of disease at the population level, and the diabetes-related
DALYs were used to quantify to burden of DM in this study.

OOP payments refer to costs that patients must pay directly
when neither public nor private insurance fully covers the expenses
for healthcare goods or services. These payments encompass cost-
sharing and other out-of-pocket expenses incurred by households.
Additionally, it is preferable to include estimates of informal
payments made to healthcare providers (5).

2.1 Study design

The research was conducted using a random sample of
countries for which health systems have been reported in the
journal Health System in Transition. The sample size was calculated
to be 36, with « = 0.05, Cohens d = 0.55, 1 - B = 0.8, and
several predictors equal to 3. The 49 countries reported in the
journal Health Systems in Transition were coded 1 to 49, and
36 of them were selected by RStudio random sampling. The 36
countries were categorized into two groups based on whether the
proportion of OOP expenditure exceeded 25% of each country’s
current health expenditure (CHE). As established benchmarks
for OOP expenditure thresholds are lacking in the literature, the
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25% cutoff was subjectively selected based on the distribution
of our sample data. This threshold clearly distinguished between
high and low OOP groups (mean OOP% significantly higher
in the high group) and was chosen as a more generous value
to sensitively capture potential impacts of OOP expenditure on
DM. Additionally, the obesity rates, identified as a disease-related
indicator, and urbanization levels, classified as an economic-related
indicator, were selected as the potential impact indicators to analyze
the impact of OOP expenditure level on the disease burden of
diabetes through control variables.

2.2 Data source

DALYs of DM, serving as an indicator of disease burden,
along with the percentage of high body-mass index as a potential
impact factor, were obtained from the Global Burden of Disease
(GBD) database for each country in 2021. OOP expenditure as a
percentage of CHE for each country in 2021 was obtained from the
World Health Organization database to categorize the sample. The
urbanization rate for each country in 2021 was obtained from the
World Bank database as a potential impact factor.

2.3 Data analysis

The data were compiled and entered into RStudio for
statistical analysis, allowing for the extraction and interpretation of
the information.

A map was utilized to illustrate the distribution of countries
across two groups. A box plot was employed to compare the disease
burden of diabetes among countries with different percentages of
OOP payments. Normality tests and variance chi-square tests were
conducted in advance. Depending on the results, either the Mann-
Whitney U-test, Welch’s t-test, or independent samples ¢-test was
utilized to assess differences between the groups. Multiple Linear
Regression was used to analyze the impact of OOP expenditure on
the disease burden of diabetes through control variables.

For all tests, of p < 0.05 were considered
statistically significant.

values

3 Results

The 36 countries included in the study were categorized into
12 high OOP expenditure countries and 24 low OOP expenditure
countries (Table 1). These countries mainly cover Europe, Asia,
and North America, with their distribution illustrated in Figure 1.
The disease burden of DM, obesity rates, and urbanization levels
according to this classification are presented in Table 2. Among
a total of 36 countries, 12 (33.33%) are classified as having high
OOP expenditure, and 24 (66.67%) are classified as having low OOP
expenditure. The mean values for high and low OOP expenditure
countries are 965.98 and 556.33 years, respectively. High OOP
expenditure is also associated with a lower urbanization rate mean
(58.96), compared to 78.12 for low OOP expenditure countries. The
obesity percentages mean is 58.88 and 55.01 for high and low OOP
expenditure countries, showing no significant difference.
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TABLE 1 The list of high OOP expenditure and low OOP expenditure
countries (36 countries, 2025).

High OOP expenditure Low OOP expenditure

countries countries
Tajikistan United States
Armenia Germany
Azerbaijan United Kingdom
Uzbekistan France
Portugal Canada
Mexico Switzerland
Moldova Netherlands
Latvia Slovenia
Serbia Iceland
Bulgaria Slovakia
Georgia Norway
Kazakhstan Romania
Italy
Denmark
Estonia
Sweden
Belgium
Finland
Austria
Spain
Israel
Belarus
Hungary
Czech Republic

Figure 2 displays the comparative distributions between these
cohorts in Figure 2. There is a clear difference between the
Diabetes-related DALYs of people with high and low OOP
expenditure.

A Welch’s two-sample ¢-test revealed a statistically significant
difference in diabetes-related DALY between high and low OOP
expenditure groups [£(12.11) = 2.92, p = 0.01]. The mean diabetes-
related DALYs measured for the high OOP expenditure group (M
= 965.98) were significantly higher than those for the low OOP
expenditure group (M = 556.33), with a mean difference of 409.65
(95% CI [103.99, 715.32]), as shown in Table 3.

A multiple linear regression model was fitted to examine the
association between diabetes-related DALYs and OOP expenditure
level, obesity rates, and urbanization levels. The model explained
51.4% of the variance in diabetes-related DALYs (R?> = 0.51,
adjusted R? = 0.469), with significant contributions from the low
OOP expenditure model (8 = —419.67, p < 0.001), obesity rates (S
= 37.31, p < 0.001), and urbanization levels (8 = 8.07, p = 0.02).
Variance Inflation Factor (VIF) values for all predictors were below
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2.00 (range: 1.29-1.61), indicating no substantial multicollinearity
(Table 4).

4 Discussion

The results suggest a strong association between the OOP
expenditure level and the disease burden of DM, with countries
having high OOP expenditures showing substantially greater
diabetes-related DALYs compared to those with low OOP
expenditures. The findings reveal a disparity of 409.65 years
in mean diabetes-related DALYs between the two groups (p
= 0.01), highlighting the critical role of OOP expenditure in
the management of DM. This differential persists even when
controlling for obesity rates and urbanization levels, as evidenced
by a multiple regression model that explains 51.4% of the variance
in diabetes-related DALYs (F = 11.29, p < 0.001).

The inverse relationship between OOP expenditure level and
population health outcomes may be the result of financial barriers
to accessing care due to high OOP expenditure (7, 8). The
financial burden associated with high OOP expenditure may hinder
adherence to treatment, regular blood sugar monitoring, and the
utilization of preventive care for individuals with DM, potentially
leading to delayed diagnoses and poorer outcomes related to
DM management, which in turn exacerbates the overall disease
burden of DM (9-11). The regression coefficients further quantify
this relationship: countries with low OOP expenditure were
associated with 419.67 fewer diabetes-related DALYs (8 = —419.67,
p < 0.001), highlighting a strong inverse association between
patient cost-sharing and diabetes burden. While the cross-sectional
design limits causal interpretation, the findings underscore a
potentially important link between financial protection and public
health outcomes.

Notably, obesity rates showed the strongest association among
modifiable risk factors (8 = 37.31, p < 0.001), underscoring the
relevance of both fiscal policy considerations and population-
level efforts to improve metabolic health (12, 13). The paradoxical
association between urbanization and increased diabetes-related
DALYs (B = 8.07, p = 0.02) warrants careful interpretation.
While urban environments typically provide greater healthcare
access, they may promote sedentary lifestyles and energy-dense
dietary patterns (14). This dichotomy highlights the need for urban
planning policies that integrate health-promoting infrastructure
alongside the expansion of medical services.

To address the complex link between urbanization and diabetes
burden, urban planning policies should integrate health-promoting
infrastructure through actionable strategies (15). Multi-sectoral
collaboration is needed to mitigate the impact of urbanization on
diabetes outcomes, supported by evidence-based interventions
such as transport mode choices and food environment regulations.
Prioritizing pedestrian-friendly neighborhoods and cycling
networks, enhancing non-motorized travel through traffic calming
interventions, setting quotas for green spaces near residential areas,
and developing multi-purpose recreational areas to encourage
physical activity are interventions that can work together to
create healthier and more sustainable compact cities (16). Dietary
environmental legislation can bring health benefits, such as sugar
taxes and labeling of processed foods (12, 17).
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FIGURE 1
Distribution map of sampling countries by OOP expenditure level (36 countries, 2025).

TABLE 2 Diabetes-related DALYs, obesity percentages, and urbanization rates by OOP expenditure level (36 countries, 2025).

Diabetes-related DALYs Obesity percentages [Mean Urbanization

(years) [Mean (SD)] (SD)] rates [Mean (SD)]
High OOP expenditure 12 (33.33%) 965.98 (474.81) 58.88 (2.12) 58.96 (14.34)
Low OOP expenditure 24 (66.67%) 556.33 (149.59) 55.01 (4.53) 78.12 (12.65)
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FIGURE 2
Diabetes-related DALYs by OOP expenditure level (36 countries, 2025).

TABLE 3 Welch's two-sample t-test results comparing diabetes-related DALYs between high and low OOP expenditure groups (36 countries, 2025).

Diabetes-related DALYs (years) Mean SD 95% ClI
OOP expenditure 2.92 12.11 0.01* 103.99, 715.32
High OOP Expenditure 965.98 474.81 12
Low OOP Expenditure 556.33 149.59 24

*p < 0.05,*p < 0.01, “*p < 0.001.

groups, may introduce regional confounding factors. Cultural
variations in dietary practices, physical activity norms, and
healthcare-seeking behaviors could partially mediate the observed
effects (18, 19). Nevertheless, the robust statistical controls (VIF <

Geographic disparities in sampling distribution present
both limitations and opportunities for future research. The
overrepresentation of European nations in the low OOP cohort,
compared to the predominance of Asian countries in high OOP
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TABLE 4 Mutltiple linear regression results for diabetes-related DALYs (36
countries, 2025).

Predictor B t fo) VIF
(Intercept) —1,706.55 —2.28 0.03*

Low OOP Expenditure Model —419.67 —3.65 | 0.00™* 1.61
Obesity rates 37.31 3.24 0.00*** 1.29
Urbanization levels 8.07 2.37 0.02* 1.56

R? =0.51, Adjusted R? = 0.47.

F332 = 11.29,p = 3.28 x 107°.

*p < 0.05, p < 0.01, **p < 0.001.

VIE, Variance Inflation Factor; values <5 indicate negligible multicollinearity.

2.00) and comparatively large effect sizes strengthen confidence in
the primary findings.

Several policy implications emerge from these results.
The findings highlight the potential importance of reducing
OOP expenditure as part of broader efforts to address the
diabetes burden. These findings may inform discussions on how
policymakers can improve accessibility to disease management
by expanding health insurance coverage, increasing government
financial investments in areas such as drug subsidies, primary
healthcare services, and reducing OOP expenditure for patients.
Considering obesity and urbanization factors, the implementation
of multisectoral health interventions also deserves attention. OOP
expenditure strategies should align with public health actions, such
as allocating insurance funds to obesity screening, community
nutrition programs, and health education; incorporating health-
promoting urban designs and offering tax incentives for corporate
wellness initiatives; enhancing rural healthcare infrastructure to
address resource disparities. Additionally, regional collaboration
and knowledge transfer, such as establishing platforms for DM
prevention and cross-regional cooperation, can provide technical
and financial support to high OOP expenditure countries. This
approach can facilitate the development of transnational DM
surveillance networks, thereby helping to reduce the disease
burden of DM to some extent.

The study has several limitations. Firstly, the sample included
only 36 countries, all located in the Northern Hemisphere,
limiting the global generalizability of the findings. The absence
of data from the Southern Hemisphere, such as Africa, South
America, and Oceania, may introduce biases related to OOP
expenditure level, disease burden, and other factors. OOP
expenditure level and disease burdens in the Southern Hemisphere
may differ significantly due to unique economic, cultural, and
environmental factors. Additionally, rapid urbanization in some
Southern Hemisphere countries may present distinct challenges,
such as inadequate healthcare access and the coexistence of
traditional and modern health practices. These factors could affect
the impact of OOP expenditure level on diabetes burden. The cross-
sectional design also precludes establishing causality between OOP
expenditure level and diabetes burden, and the model explained
only 51.4% of the variance in diabetes-related DALYs, suggesting
potential omission of critical variables. Furthermore, the 25% OOP
expenditure threshold was determined by our sample distribution
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rather than international standards. This subjective classification
may limit the generalizability and comparability of findings across
diverse healthcare contexts, particularly given the substantial
heterogeneity observed among high OOP expenditure countries.
To conclude, this study finds that countries with higher OOP
expenditure tend to experience a significantly greater burden
of DM, with obesity rates and urbanization levels collectively
associated with differences in diabetes-related DALYs. While causal
interpretations cannot be made due to the cross-sectional design,
these findings may inform future research and policy discussions.

Data availability statement

The datasets presented in this study can be found in
online repositories. The names of the repository/repositories
found below: https://
vizhub.healthdata.org/gbd-results/https://www.who.int/data/gho/

and accession number(s) can be
data/indicators/indicator-details/ GHO/out-of-pocket-expenditu
re-as-percentage-of-current-health-expenditure-(che)-(-)https://
population.un.org/wup/downloads?tab=Urban%20and%20Rural

%20Populations.

Author contributions

LD: Writing - original draft, Writing - review & editing. ZD:
Writing - review & editing.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Gen Al was used in the creation
of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1601112
https://vizhub.healthdata.org/gbd-results/https://www.who.int/data/gho/data/indicators/indicator-details/GHO/out-of-pocket-expenditure-as-percentage-of-current-health-expenditure-(che)-(-)https://population.un.org/wup/downloads?tab=Urban%20and%20Rural%20Populations
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

Dong and Dong

References

1. WHO. Fact Sheets of Diabetes. (2024). Available at: https://www.who.int/news-
room/fact-sheets/detail/diabetes (Accessed March 5, 2025).

2. IDF. IDF Diabetes Atlas 10th edition. (2021).

3. Parker ED, Lin J, Mahoney T, Ume N, Yang G, Gabbay RA, et al. Economic costs
of diabetes in the U.S. in 2022. Diabetes Care. (2024) 47:26-43. doi: 10.2337/dci23-0085

4. Stafford LK, Cruz JA, Hagins H, Bah S, Aali A, Barrow A, et al. Global, regional,
and national burden of diabetes from 1990 to 2021, with projections of prevalence to
2050: a systematic analysis for the Global Burden of Disease Study 2021. Lancet. (2023)
402:203-34. doi: 10.1016/50140-6736(23)01301-6

5. OECD. Health at a Glance 2023: OECD Indicators. Paris: OECD Publishing
(2023). Available at: https://www.oecd.org/health/health-at-a-glance-19991312.htm
(Accessed March 5, 2025).

6. Jo C. Cost-of-illness studies: concepts, scopes, and methods. Clin Mol Hepatol.
(2014) 20:327-37. doi: 10.3350/cmh.2014.20.4.327

7. Saksena P, Hsu ], Evans DB. Financial risk protection and universal
health coverage: evidence and measurement challenges. PLoS Med. (2014)
11:¢1001701. doi: 10.1371/journal.pmed.1001701

8. Piette JD, Heisler M, Wagner TH. Problems paying out-of-pocket
medication costs among older adults with diabetes. Diabetes Care. (2004)
27:384-91. doi: 10.2337/diacare.27.2.384

9. Ngo-Metzger Q, Sorkin DH, Billimek J, Greenfield S, Kaplan SH. The
effects of financial pressures on adherence and glucose control among
racial/ethnically diverse patients with diabetes. J Gen Intern Med. (2012)
27:432-7. doi: 10.1007/s11606-011-1910-7

10. Caraballo C, Valero-Elizondo J, Khera R, Mahajan S, Grandhi GR, Virani SS, et al.
Burden and consequences of financial hardship from medical bills among nonelderly
adults with diabetes Mellitus in the United States. Circ Cardiovasc Qual Outcomes.
(2020) 13:e006139. doi: 10.1161/CIRCOUTCOMES.119.006139

Frontiersin Public Health

06

10.3389/fpubh.2025.1601112

11. Campbell DJ, Manns BJ, Hemmelgarn BR, Sanmartin C, Edwards A, King-Shier
K. Understanding financial barriers to care in patients with diabetes. Diabetes Educ.
(2017) 43:78-86. doi: 10.1177/0145721716679276

12. Pefialvo JL. The impact of taxing sugar-sweetened beverages on diabetes: a
critical review. Diabetologia. (2024) 67:420-9. doi: 10.1007/s00125-023-06064-6

13. Carducci B, Oh C, Keats EC, Roth DE, Bhutta ZA. Effect of food environment
interventions on anthropometric outcomes in school-aged children and adolescents in
low-and middle-income countries: a systematic review and meta-analysis. Curr Dev
Nutr. (2020) 4:nzaa098. doi: 10.1093/cdn/nzaa098

14. Angkurawaranon C, Jiraporncharoen W, Chenthanakij B, Doyle P, Nitsch D.
Urbanization and non-communicable disease in Southeast Asia: a review of current
evidence. Public Health. (2014) 128:886-95. doi: 10.1016/j.puhe.2014.08.003

15. Pineo H, Zimmermann N, Davies M. Integrating health into the complex urban
planning policy and decision-making context: a systems thinking analysis. Palgrave
Commun. (2020) 6:56. doi: 10.1057/s41599-020-0398-3

16. Giles-Corti BP, Vernez-Moudon AP, Reis RP, Turrell GP, Dannenberg ALP,
Badland HP, et al. City planning and population health: a global challenge. Lancet.
(2016) 388:2912-24. doi: 10.1016/S0140-6736(16)30066-6

17. D’Angelo Campos A, Ng SW, Duran AC, Khandpur N, Taillie LS, Christon
FO, et al. “Warning: ultra-processed”: an online experiment examining the impact
of ultra-processed warning labels on consumers’ product perceptions and behavioral
intentions. Int ] Behav Nutr Phys Activity. (2024) 21:115. doi: 10.1186/512966-024-0
1664-w

18. Hu FB. Globalization of diabetes: the role of diet, lifestyle, and genes. Diabetes
Care. (2011) 34:1249-57. doi: 10.2337/dc11-0442

19. Hodgson S, Williamson A, Bigossi M, Stow D, Jacobs BM, Samuel M, et al.
Genetic basis of early onset and progression of type 2 diabetes in South Asians. Nat
Med. (2024) 31:323-31. doi: 10.1038/s41591-024-03317-8

frontiersin.org


https://doi.org/10.3389/fpubh.2025.1601112
https://www.who.int/news-room/fact-sheets/detail/diabetes
https://www.who.int/news-room/fact-sheets/detail/diabetes
https://doi.org/10.2337/dci23-0085
https://doi.org/10.1016/S0140-6736(23)01301-6
https://www.oecd.org/health/health-at-a-glance-19991312.htm
https://doi.org/10.3350/cmh.2014.20.4.327
https://doi.org/10.1371/journal.pmed.1001701
https://doi.org/10.2337/diacare.27.2.384
https://doi.org/10.1007/s11606-011-1910-7
https://doi.org/10.1161/CIRCOUTCOMES.119.006139
https://doi.org/10.1177/0145721716679276
https://doi.org/10.1007/s00125-023-06064-6
https://doi.org/10.1093/cdn/nzaa098
https://doi.org/10.1016/j.puhe.2014.08.003
https://doi.org/10.1057/s41599-020-0398-3
https://doi.org/10.1016/S0140-6736(16)30066-6
https://doi.org/10.1186/s12966-024-01664-w
https://doi.org/10.2337/dc11-0442
https://doi.org/10.1038/s41591-024-03317-8
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org

	Association between out-of-pocket health expenditure and the disease burden of diabetes mellitus: insights from GBD 2021
	1 Introduction
	2 Materials and methods
	2.1 Study design
	2.2 Data source
	2.3 Data analysis

	3 Results
	4 Discussion
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Generative AI statement
	Publisher's note
	References




