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Global burden of disease (GBD) studies plays an important role in assessing
the variability of risk factors, injuries, and diseases worldwide, providing
essential evidence for policy-making and healthcare planning. This study
presents a review of current literature on GBD studies, aiming to analyze the
trends, challenges, and future directions in this field. We conducted a review
of published GBD studies from inception to date, utilizing major scientific
databases and relevant sources. Our findings reveal several noteworthy
trends in GBD studies. Over the years, GBD studies have expanded to cover
a wider range of diseases and risk factors, providing a more comprehensive
understanding of global health. Advances in data availability, technology,
and modeling techniques have improved the accuracy of disease burden
estimates. The inclusion of disability-adjusted life years (DALYS) has
enabled comparisons as well as prioritization of interventions. However,
challenges remain, such as limited data in middle and low-income countries
and methodological complexities. The COVID-19 pandemic has emphasized
the need for responsive methodologies. Future directions include
strengthening data collection, utilizing machine learning, big data analytics,
ethical use of artificial intelligence and promoting collaboration for
consistent GBD studies.
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1. INTRODUCTION

Global burden of disease (GBD) studies have become the cornerstone of public health research,
providing valuable insights into the distribution, causes, and impact of diseases and injuries on a global scale
[1], [2]. These studies play an important role in informing healthcare policies, resource allocation, and
priority setting, thereby aiding governments, organizations, and researchers in addressing the health
challenges faced by populations worldwide [3]. The first study was carried out in the early 1990s, this
landmark effort in global health research was published in 1996 [4]. The first GBD study was a collaborative
effort which involved the World Health Organization (WHO), the World Bank, the Harvard School of Public
Health and several other academic and research institutions, since then many studies have followed [5], [6].
The most recent study titled GBD 2019 was published in The Lancet in October 2020 [7].
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GBD Studies have faced criticisms as a result of growing concerns about reliability and
completeness of data sources, limitations when it comes to accurately quantifying certain health conditions,
bias in data collection and modeling, and the difficulty in accounting for complex social and environmental
factors that influence health outcomes [8]. These concerns has led to debates over the accuracy and
comparability estimates from GBD studies and questions about the methodologies used to attribute disease
burdens and the effectiveness of interventions.

The objective of this review is to analyze the trends, challenges, and future directions of GBD
studies. This review aims to provide a good understanding of the methodological advancements, data
sources, limitations as well as important findings from GBD studies conducted over the past few decades. By
critically evaluating the strengths as well as the weaknesses of GBD studies, this review seeks to identify the
challenges faced by researchers and propose potential strategies to address these limitations. Furthermore, it
explores emerging trends and future directions for GBD studies, including the incorporation of new
technologies, improved data collection methods, and enhanced collaboration across disciplines.

2. METHOD

In this review article, a current understanding of trends, challenges, and future prospects of global
burden of disease studies presented. Relevant search terms like "global burden of disease™ or "global disease
trends” and "global burden of disease studies”, were used as search terms in Google Scholar, PubMed, Web
of Science, and Scopus. The vast majority of citations originate from studies published within the last ten
years.

2.1. Inclusion criteria

The review adopted PRISMA guidelines as shown in Figure 1 as the main criteria for identifying,
screening, and selecting primary articles. The inclusion criteria employed for determining the selection of
studies for the review were as: i) articles published in English and subjected to peer review; ii) relevant title;
iii) research that focused on exploring the methodological challenges in GBD estimation, such as data
quality, standardization, uncertainty quantification, and other sources of potential bias or limitations; iv)
studies that employ rigorous and reliable methodologies for estimating disease burden, risk factors, and their
impact on population health.
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Figure 1. PRISMA flow diagram
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3. RESULTS AND DISCUSSION

GBD studies are of paramount importance in understanding the health challenges faced by
populations globally and formulating effective public health interventions [9]. By providing comprehensive
and comparable estimates of disease burden, GBD studies enable policymakers to prioritize health issues,
allocate resources efficiently, and design evidence-based strategies that will help reduce the burden of
injuries and diseases. The recent COVID-19 pandemic has also demonstrated unequivocally that swift
assessment of basic disease burden indicators like incidence, mortality, and case fatality ratio is exceedingly
challenging when dealing with a novel disease [10].

These studies also serve as a valuable tool for monitoring progress towards global health goals, such
as the Sustainable Development Goals (SDGs). By analyzing vast amounts of data from multiple sources,
including surveys, registries, and health records, the GBD generates estimates and metrics that enable
policymakers, researchers, and organizations to understand the distribution and trends of diseases and their
impact on populations. This enables stakeholders to identify priority areas for intervention, allocate resources
effectively, and track progress towards achieving the SDGs [11].

3.1. Methodological advancements in GBD studies

Over the years, GBD studies have undergone significant methodological advancements to enhance
the accuracy and comprehensiveness of disease burden estimates as shown in Table 1. Several studies have
highlighted significant methodological considerations and obstacles that are important when computing
burden of disease measurements. Meanwhile, individual countries have devised their own approaches to data
utilization and the application of statistical methods in generating estimates of disease burden. Nevertheless,
the absence of fair capacity development and standardization of methodologies continues to pose a challenge
[12].

One of the main advancements in GBD studies is the introduction of disability-adjusted life years
(DALYSs) as a metric, DALYs for a particular cause are calculated as the sum of the years of life lost as a
result of premature mortality (YLLS) caused by that specific factor with the years of healthy life lost on
account of disability (YLDs) experienced by individuals living in suboptimal health states resulting from the
same cause. YLLs for a cause are estimated by multiplying the total deaths attributable to that cause by a loss
function that quantifies the years of life-lost at the age which death happens [13]. DALY metric offers several
advantages when measuring the burden of diseases and injuries on a population. It provides an indepth
assessment by combining years of life lost as a result of premature mortality and the number of years lived
with disability. This integrated approach provides a broader insight of the overall health impact and enables
policymakers and researchers to prioritize interventions and allocate resources based on the proportional
impact of different diseases and conditions. Futhermore, DALYs provide a standardized measure which
enables comparison across different diseases, injuries, or risk factors. By quantifying the burden in a common
metric, policymakers can identify the major contributors to disease burden in a given population, target
specific areas for intervention, and allocate resources effectively to maximize health outcomes. In addition,
DALYs consider the age at which health loss occurs, enabling time-based analysis and highlighting
disparities in health outcomes among different population groups. This helps policymakers address health
inequities and make informed decisions regarding interventions and policy strategies. The DALY metric thus
serves as an important tool for population health planning, resource allocation, and communicating health
information to a broader spectrum of stakeholders [14].

The use of systematic reviews and meta-analysis to synthesize available data, and the incorporation
of uncertainty analysis to account for the inherent limitations in data sources is also another significant
development in this field. One of the study analysed concluded that overcoming “error” variation as a result
of the use of low-quality data and different methodologies should be prioritized in burden of disease studies
[15]. While others reported that there is a limited number of published systematic reviews on the subject
matter in addition to an imbalance in their coverage across various diseases and aspects of healthcare [16].
Furthermore, disease modeling techniques have evolved to incorporate the dynamic nature of diseases over
time. Time-series models, like the autoregressive integrated moving average (ARIMA) model, have been
employed to analyze historical data and predict disease burden. These models provides information on
seasonality, trends as well as other temporal patterns, which allows for more accurate predictions and
estimations of disease burden in the future [17].

By combining advanced statistical methods and the integration of diverse data sources, disease
modeling methods have played a significant role in enhancing the accuracy as well as the reliability of GBD
estimates. These advancements have also contributed to an improved assessment of the global health
landscape and have enabled policymakers and healthcare professionals to make informed decisions that will
help to address disease burdens effectively. However, there are still limitations when it comes to translating
advances in disease modeling techniques into clinical practice [18].
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3.2. Data sources for GBD studies

GBD studies depend on a wide range of data sources to provide a true reflection of the burden of
diseases and injuries. These sources include vital registration systems that contain births, deaths, and causes
of death, disease surveillance systems that monitor specific diseases, health surveys that provide information
on disease prevalence and risk factors, census data for population estimates, health facility data for assessing
disease burdens and treatment outcomes as well as disease registries that focus on specific diseases [19].
High-quality cause-of-death registration data continues to remain the gold standard for estimating deaths
[20]. The integration of multiple data sources has enabled researchers to overcome limitations associated
with individual datasets and obtain a comprehensive understanding of the global disease burden [21].

3.3. Limitations and challenges in GBD studies

Despite their significant contributions to public health research, GBD studies face several
limitations and challenges. These include data quality, availability issues and utilization of GBD data in
arriving at decisions on resource allocation. This limitation has generated controversies, while some studies
have employed GBD data to assert that global health funding does not correspond adequately with the GBD.
Others disagree with the underlying assumptions shared by these studies, given that resource allocation
entails challenging trade-offs among various, potentially conflicting objectives and as a result, any perceived
"misalignment” between resource allocation and disease burdens does not necessarily imply that the
allocation of funds neglects the needs or interests of recipient countries [22].

Other limitations that has bedeviled these studies are the issues of heterogeneity, comparability
challenges associated with different data sources, variations in disease classification and diagnostic criteria,
handling of missing data and uncertainty, and the need to incorporate social determinants of health [23]-[25].
Addressing these limitations is crucial to ensure the accuracy and reliability of GBD estimates and to provide
policymakers with robust evidence for informed decision-making.

3.4. Key findings from GBD studies

GBD studies have yielded crucial insights into the global burden of diseases and injuries. They have
provided evidence on the leading causes of morbidity and mortality, one study reported that the top five level
3 causes of death globally in people aged >70 in 2019 were Stroke, ischaemic heart disease and chronic
obstructive pulmonary disease [26]. Other studies have utilized data from GBD studies to identify the various
factors contributing to disease burden, and highlighted health disparities across regions and populations [27].
Some key findings from GBD studies include the shifting patterns of disease burden, with non-
communicable diseases (NCDs) gaining prominence [28]. According to GBD 2019, the global impact of
smoking tobacco was significant, resulting in approximately 7.69 million deaths (with a range of 7.16 to 8.20
million) and causing a loss of approximately 200 million disability-adjusted life-years. In addition, smoking
also remained the primary cause of death among males, accounting for 20.2% (with a range of 19.3% to
21.1%) of male fatalities [29], [30].

Another significant finding is the impact of injuries on the global disease burden. Injuries, whether
they result from accidents, violence, or self-harm, have substantial impacts on individuals, families, and
communities worldwide [31]. Most studies listed injuries as a growing contributor to the burden of disease
globally and among the major challenges for public health in this century [32].

In addition, findings from the global health studies have provided insights into the contribution of
mental health disorders, and communicable diseases to the burden of disease in different regions of the
world. In 2019, mental disorders were reported to be responsible for an estimated 418 million DALYS,
comprising approximately 16% of global DALYSs. This represents a significant three-fold rise compared to
previous estimates. The economic impact of this burden is estimated to be around USD 5 trillion. When
analyzed regionally, these losses could range from 4% of gross domestic product in Eastern sub-Saharan
Africa to 8% in high-income North America [33]. Furthermore, findings have also revealed that infectious
diseases of poverty disproportionately affect the poorer countries and populations across the globe,
perpetuating a vicious cycle of poverty as a result of reduced productivity caused by prolonged illness,
associated disability, and social stigma associated with some conditions [34].

3.5. Addressing challenges in GBD studies

To address the challenges faced by GBD studies, several strategies can be employed. Improving
data quality and availability through enhanced surveillance systems, standardized data collection tools, and
investments in data infrastructure is critical [35]. Efforts to enhance comparability and standardization of data
across different sources and countries as well as the sharing of knowledge and expertise through the
engagement of researchers in burden of disease networks (BODNSs) are essential for generating accurate and
comparable estimates [36]. In addition, advancing disease modeling techniques, including the use of quicker
and advanced statistical methods and machine learning algorithms, can improve the precision of burden
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estimates [37], [38]. Moreover, the incorporation of social determinants of health, such as socioeconomic
status, education, and environmental factors, provides a good understanding of disease burdens and its
determinants [39].

3.6. Emerging trends and future directions

Public health policymakers encounter progressively intricate choices, in the management of a
growing volume of data and information [40], [41]. As technology advances, GBD studies are poised to
benefit from emerging trends and technological advancements. Integration of artificial intelligence (Al) and
machine learning algorithms can streamline data analysis, improve disease modeling, health management and
enhance the accuracy of burden estimates [42], [43]. Stakeholders have opined that responsibly and ethically
leveraging on Al can help reduce global disease burden and improve population health-outcomes [44]-[46].
Big data analytics and the use of novel data sources, such as social media data and wearable devices, hold
promise in capturing real-time health information and providing timely updates on disease burden [47]. The
integration of geospatial data and remote sensing techniques can enable a more nuanced understanding of the
spatial distribution of diseases and their determinants [48], [49]. In addition, fostering interdisciplinary
collaborations and engaging stakeholders from various sectors can promote a holistic approach to GBD
studies, facilitating the translation of findings into effective policies [49]-[51].

Future GBD studies may undergo significant transformations, moving from known traditional
methods, largely due to the integration of artificial intelligence. Al has the potential to revolutionize the way
data is collected, processed, and analyzed, enabling more efficient and accurate assessments of disease
burdens and health trends [52], [53]. With Al-powered algorithms, GBD studies can process vast amounts of
data from diverse sources, including real-time health records, genetic information, environmental factors, and
social determinants of health. This convergence of advanced technology and comprehensive data could lead
to a broader understanding of global health challenges and eliminate the recurrent reports and complaints
about data quality and gaps in middle and low-income countries [54], [55], which raise doubts about the
credibility and reliability findings and result in the formulation of more targeted and effective public health
policies and interventions.

Table 1. Showing summary of strengths and weaknesses of GBD studies

GBD

study Strengths Weaknesses

Spawned multiple disease burden studies and serves Limited information on data and methodology employed
GBD as the baseline for comparisons.
1990  Brought global attention to hidden and neglected

health problems
GBD Introduced a new framework for risk factor Lack of consistency with GBD 1990

assessment as well as the focus on individual
2001 - O .

countries as the basic unit of analysis
GBD Enhanced data and broadened scope using improved _Challenges in data qua_llty apq gaps especially in mlddl_e-_ a}nd low-

RN, . income-income countries raising doubts about the credibility and
2010 methods for estimating disability weights A L
reliability of findings

Methodological improvements including switching Data variations and gaps that fail to provide intuitively appealing
GBD  from incidence to prevalence-based DALY means of comparing across health conditions.
2013  Systematic compilation of the burden attributed to 5

tiers of risk factors.

Expanded data sources, refined estimate methods, and  Data Quality Issues and Uncertainties
GBD introduced the socio-demographic index (SDI) In many countries, data sources for the estimation of cancer burden
2015  Introduced new transparency about the evidence were sparse, and estimates relied mainly on covariate selection in

supporting causal links for each risk-outcome pair the models and regional patterns

Improved collaboration and introduced a new set of Complex modeling, methodological changes in the measurement
GBD population estimates, which led to substantial of _deaths,'years of life lost, years I|_ved wnth disability, disability-
2017 changes in mortality estimates in many countries adjusted life years, prevalence, incidence, life expectancy,

9 Y : probability of death, and healthy life

Utilized a vast selection of epidemiological models Challenges in estimating non-fatal outcomes
GBD . - : . . R ; .
2019 and incorporated systematic reviews, data from Insufficient primary data and certain modeling methodologies that

census, surveys, and registries to calculate DALYS.

rely on estimated models rather than actual observed data.

4. CONCLUSION

In conclusion, GBD studies provide valuable insights into the trends, challenges, and future
directions of this critical area of research. GBD studies play a pivotal role in understanding the global burden
of diseases and injuries, informing policy decisions, and monitoring progress towards health-related goals.
While GBD studies have made significant advancements in methodology and data sources, challenges remain
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in data quality, comparability, and incorporating social determinants of health. Addressing these challenges
and embracing emerging trends and technologies such as the ethical usage of artificial intelligence will
further enhance the accuracy and relevance of GBD estimates. By continually improving the methodology,
data sources, and interdisciplinary collaboration, GBD studies can continue to serve as a vital tool for
evidence-based decision-making and improving global public health.

REFERENCES

[1] IHME, “GBD History,” Website. [Online]. Available: http://www.healthdata.org/gbd/about/history (accessed: Jun 1, 2023).

[2] D. Hine, “Book of the Month Public Health at the Crossroads: Achievements and Prospects,” Journal of the Royal Society of
Medicine, vol. 97, no. 9, pp. 450-451, 2004, doi: 10.1177/014107680409700917.

[3] J. Millum, “Should health research funding be proportional to the burden of disease?,” Politics, Philosophy and Economics,
vol. 22, no. 1, pp. 76-99, 2023, doi: 10.1177/1470594X221138729.

[4] C. D. Mathers, “History of global burden of disease assessment at the World Health Organization,” Archives of Public Health,
vol. 78, no. 1, 2020, doi: 10.1186/513690-020-00458-3.

[5] M. Tichenor and D. Sridhar, “Metric partnerships: Global burden of disease estimates within the World Bank, the World Health
Organisation and the Institute for Health Metrics and Evaluation,” Wellcome Open Research, vol. 4, 2020, doi:
10.12688/wellcomeopenres.15011.2.

[6] P. Das and U. Samarasekera, “The story of GBD 2010: A ‘super-human’ effort,” The Lancet, vol. 380, no. 9859, pp. 2067-2070,
2012, doi: 10.1016/S0140-6736(12)62174-6.

[71 M. Solmi et al., “Incidence, prevalence, and global burden of schizophrenia - data, with critical appraisal, from the global burden
of disease (GBD) 2019,” Molecular Psychiatry, pp. 1-9, Jul. 2023, doi: 10.1038/s41380-023-02138-4.

[8] C. B. Oliveira, G. E. Ferreira, R. Buchbinder, G. C. Machado, and C. G. Maher, “Do national health priorities align with Global
Burden of Disease estimates on disease burden? An analysis of national health plans and official governmental websites,” Public
Health, vol. 222, pp. 66—74, 2023, doi: 10.1016/j.puhe.2023.06.038.

[9]1 A. Karch, “Modern burden of disease studies as a basis for decision-making processes in public Health,” Deutsches Arzteblatt
international, 2021, doi: 10.3238/arztebl. m2021.0152.

[10] E. Gianicolo, N. Riccetti, M. Blettner, and A. Karch, “Epidemiological measures in the context of the COVID-19 pandemic,”
Deutsches Arzteblatt International, vol. 117, no. 19, pp. 336-342, 2020, doi: 10.3238/arztebl.2020.0336.

[11] D. B. MacHado et al., “Monitoring the progress of health-related sustainable development goals (SDGs) in Brazilian states using
the Global Burden of Disease indicators,” Population Health Metrics, vol. 18, 2020, doi: 10.1186/512963-020-00207-2.

[12] A. Mills, “Global comparative assessments in the health sector: Disease burden expenditures and intervention packages,” Revista
do Instituto de Medicina Tropical de S&o Paulo, vol. 37, no. 4, pp. 310-310, Aug. 1995, doi: 10.1590/S0036-
46651995000400018.

[13] D. Donev, L. Zaletel-Kragelj, V. Bjegovic, and G. Burazeri, “Measuring the burden of disease: disability adjusted life year
(DALY),” Health Investigation: Analysis-Planning-Evaluation, pp. 393-416, 2013.

[14] B. Angell et al., “Population health outcomes in Nigeria compared with other west African countries, 1998—2019: a systematic
analysis for the Global Burden of Disease Study,” The Lancet, vol. 399, no. 10330, pp. 1117-1129, 2022, doi: 10.1016/S0140-
6736(21)02722-7.

[15] S. Polinder, J. A. Haagsma, C. Stein, and A. H. Havelaar, “Systematic review of general burden of disease studies using
disability-adjusted life years,” Population Health Metrics, vol. 10, 2012, doi: 10.1186/1478-7954-10-21.

[16] G. H. Swingler, J. Volmink, and J. P. A. loannidis, “Number of published systematic reviews and global burden of disease:
Database analysis,” British Medical Journal, vol. 327, no. 7423, pp. 1083-1084, 2003, doi: 10.1136/bm;j.327.7423.1083.

[17] S. Abolmaali and S. Shirzaei, “A comparative study of SIR model, linear regression, logistic function and ARIMA model for
forecasting COVID-19 cases,” AIMS Public Health, vol. 8, no. 4, p. 598613, 2021, doi: 10.3934/PUBLICHEALTH.2021048.

[18] V. Y. Glanz, A. N. Orekhov, and A. V. Deykin, “Human disease modelling techniques: current progress,” Current Molecular
Medicine, vol. 18, no. 10, pp. 655-660, 2019, doi: 10.2174/1566524019666190206204357.

[19] E. von der Lippe et al., “Reflections on key methodological decisions in national burden of disease assessments,” Archives of
Public Health, vol. 78, no. 1, 2020, doi: 10.1186/513690-020-00519-7.

[20] K. Bhalla et al., “Data sources for improving estimates of the global burden of injuries: Call for contributors,” PL0S Medicine,
vol. 6, no. 1, pp. 0022-0024, 2009, doi: 10.1371/journal.pmed.1000001.

[21] L. Li, D. Novillo-Ortiz, N. Azzopardi-Muscat, and P. Kostkova, “Digital data sources and their impact on people’s health: a
systematic review of systematic reviews,” Frontiers in Public Health, vol. 9, 2021, doi: 10.3389/fpubh.2021.645260.

[22] K. Voigt and N. B. King, “Out of alignment? Limitations of the global burden of disease in assessing the allocation of global
health aid,” Public Health Ethics, vol. 10, no. 3, pp. 244-256, 2017, doi: 10.1093/phe/phx012.

[23] A. D. Lopez, C. D. Mathers, M. Ezzati, D. T. Jamison, and C. J. L. Murray, Global Burden of Disease and Risk Factors. The
World Bank, 2006. doi: 10.1596/978-0-8213-6262-4.

[24] C.J. L. Murray, “The global burden of disease study at 30 years,” Nature Medicine, vol. 28, no. 10, pp. 2019-2026, 2022, doi:
10.1038/541591-022-01990-1.

[25] C. J. L. Murray, A. D. Lopez, and C. D. Mathers, “Assessing health needs: The global burden of disease approach,” in Oxford
Textbook of Public Health, Oxford University Press, 2009, pp. 234-254. doi: 10.1093/med/9780199218707.003.0014.

[26] S. Tyrovolas et al., “Global, regional, and national burden of diseases and injuries for adults 70 years and older: Systematic
analysis for the Global Burden of Disease 2019 Study,” British Medical Journal, vol. 376, 2022, doi: 10.1136/bmj-2021-068208.

[27] T. Achoki et al., “Health trends, inequalities and opportunities in South Africa’s provinces, 1990-2019: findings from the Global
Burden of Disease 2019 Study,” Journal of Epidemiology and Community Health, vol. 76, no. 5, pp. 471-481, 2022, doi:
10.1136/jech-2021-217480.

[28] S. Ramesh and K. Kosalram, “The burden of non-communicable diseases: A scoping review focus on the context of India,”
Journal of Education and Health Promotion, vol. 12, no. 1, p. 41, 2023, doi: 10.4103/jehp.jehp_1113 22.

[29] M. B. Reitsma et al., “Spatial, temporal, and demographic patterns in prevalence of smoking tobacco use and attributable disease
burden in 204 countries and territories, 1990-2019: a systematic analysis from the Global Burden of Disease Study 2019,” The
Lancet, vol. 397, no. 10292, pp. 2337-2360, Jun. 2021, doi: 10.1016/S0140-6736(21)01169-7.

[30] M. B. Reitsma et al., “Smoking prevalence and attributable disease burden in 195 countries and territories, 1990-2015: a

systematic analysis from the Global Burden of Disease Study 2015,” The Lancet, vol. 389, no. 10082, pp. 1885-1906, May 2017,

Review of global burden of disease studies: trends, challenges, and future directions (Oche Joseph Otorkpa)



772

a ISSN: 2252-8806

doi: 10.1016/S0140-6736(17)30819-X.

[31] J. A. Haagsma et al., “The burden of injury in Central, eastern, and western european sub-region: a systematic analysis from the
global burden of disease 2019 study,” Archives of Public Health, vol. 80, no. 1, 2022, doi: 10.1186/s13690-022-00891-6.

[32] E. G. Krug, G. K. Sharma, and R. Lozano, “The global burden of injuries,” American Journal of Public Health, vol. 90, no. 4,
pp. 523-526, 2000, doi: 10.2105/AJPH.90.4.523.

[33] D. Arias, S. Saxena, and S. Verguet, “Quantifying the global burden of mental disorders and their economic value,”
eClinicalMedicine, vol. 54, 2022, doi: 10.1016/j.eclinm.2022.101675.

[34] Z. A. Bhutta, J. Sommerfeld, Z. S. Lassi, R. A. Salam, and J. K. Das, “Global burden, distribution, and interventions for infectious
diseases of poverty,” Infectious Diseases of Poverty, vol. 3, no. 1, 2014, doi: 10.1186/2049-9957-3-21.

[35] R. M. Shaffer et al., “Improving and expanding estimates of the global burden of disease due to environmental health risk
factors,” Environmental Health Perspectives, vol. 127, no. 10, Oct. 2019, doi: 10.1289/EHP5496.

[36] S. Cuschieri et al., “Conducting national burden of disease studies in small countries in Europe— a feasible challenge?,” Archives
of Public Health, vol. 79, no. 1, 2021, doi: 10.1186/513690-021-00599-z.

[37] D. Polessa Paula et al., “Comparing machine learning algorithms for multimorbidity prediction: An example from the Elsa-Brasil
study,” PloS one, vol. 17, no. 10, p. e0275619, 2022, doi: 10.1371/journal.pone.0275619.

[38] Y. Zhang et al., “Applying artificial intelligence methods for the estimation of disease incidence: the utility of language models,”
Frontiers in Digital Health, vol. 2, 2020, doi: 10.3389/fdgth.2020.569261.

[39] P. Braveman and L. Gottlieb, “The social determinants of health: it’s time to consider the causes of the causes,” Public Health
Reports, vol. 129, no. 1_suppl2, pp. 19-31, Jan. 2014, doi: 10.1177/00333549141291S206.

[40] M. Kretzschmar, “Disease modeling for public health: added value, challenges, and institutional constraints,” Journal of Public
Health Policy, vol. 41, no. 1, pp. 39-51, 2020, doi: 10.1057/s41271-019-00206-0.

[41] V. Bell, C. Marshall, Z. Kanji, S. Wilkinson, P. Halligan, and Q. Deeley, “Uncovering Capgras delusion using a large-scale
medical records database,” BJPsych Open, vol. 3, no. 4, pp. 179-185, 2017, doi: 10.1192/bjpo.bp.117.005041.

[42] K. T.P. Nguyen, K. Medjaher, and D. T. Tran, “A review of artificial intelligence methods for engineering prognostics and health
management with implementation guidelines,” Artificial Intelligence Review, vol. 56, no. 4, pp. 3659-3709, 2023, doi:
10.1007/510462-022-10260-y.

[43] M.-H. Temsah, A. Jamal, F. Aljamaan, J. A. Al-Tawfig, and A. Al-Eyadhy, “ChatGPT-4 and the global burden of disease study:
advancing personalized healthcare through artificial intelligence in clinical and translational medicine,” Cureus, 2023, doi:
10.7759/cureus.39384.

[44] E. Hermann, “Leveraging artificial intelligence in marketing for social good—an ethical perspective,” Journal of Business Ethics,
vol. 179, no. 1, pp. 43-61, 2022, doi: 10.1007/s10551-021-04843-y.

[45] Public Health Nigeria, “Leveraging artificial intelligence for global burden of disease trends.” Accessed: Jun. 01, 2023. [Online].
Auvailable: https://www.publichealth.com.ng/leveraging-artificial-intelligence-for-global-burden-of-disease-trends/

[46] A. Hassane et al., “Artificial intelligence in health care: laying the Foundation for Responsible, sustainable, and inclusive innovation
in low-and middle-income countries,” Globalization and Health, vol. 16 pp. 1-6, Dec. 2020, doi: 10.1186/s12992-020-00584-1.

[47] A. E. Aiello, A. Renson, and P. N. Zivich, “Social media— and internet-based disease surveillance for public health,” Annual
Review of Public Health, vol. 41, no. 1, pp. 101-118, Apr. 2020, doi: 10.1146/annurev-publhealth-040119-094402.

[48] P. Masimalai, “Remote sensing and Geographic Information Systems (GIS) as the applied public health and environmental
epidemiology,” International Journal of Medical Science and Public Health, vol. 3, no. 12, p. 1430, 2014, doi:
10.5455/ijmsph.2014.081020141.

[49] E. Ho et al., “Fostering interdisciplinary collaboration: A longitudinal social network analysis of the NIH mHealth Training
Institutes,” Journal of Clinical and Translational Science, vol. 5, no. 1, 2021, doi: 10.1017/cts.2021.859.

[50] P. A. Conrad, L. A. Meek, and J. Dumit, “Operationalizing a One Health approach to global health challenges,” Comparative
Immunology, Microbiology and Infectious Diseases, vol. 36, no. 3, pp. 211-216, 2013, doi: 10.1016/j.cimid.2013.03.006.

[51] S. B. Macfarlane, N. Agabian, T. E. Novotny, G. W. Rutherford, C. C. Stewart, and H. T. Debas, “Think globally, act locally, and
collaborate internationally: Global health sciences at the University of California, San Francisco,” Academic Medicine, vol. 83,
no. 2, pp. 173-179, 2008, doi: 10.1097/ACM.0b013e31816096€3.

[52] J. Bajwa, U. Munir, A. Nori, and B. Williams, “Artificial intelligence in healthcare: transforming the practice of medicine,”
Future Healthcare Journal, vol. 8, no. 2, pp. e188-e194, 2021, doi: 10.7861/fhj.2021-0095.

[63] V. H. Buch, I. Ahmed, and M. Maruthappu, “Artificial intelligence in medicine: Current trends and future possibilities,” British
Journal of General Practice, vol. 68, no. 668, pp. 143-144, 2018, doi: 10.3399/bjgp18X695213.

[54] B.P.etal., “Reflections on the Global Burden of Disease 2010 Estimates,” PLoS Medicine, vol. 10, no. 7, 2013.

[65] C. Maher and G. Ferreira, “Time to reconsider what global burden of disease studies really tell us about low back pain,” Annals of
The Rheumatic Diseases, vol. 81, no. 3, pp. 306-308, 2022, doi: 10.1136/annrheumdis-2021-221173.

BIOGRAPHIES OF AUTHORS

Oche Joseph Otorkpa £4 Ed 2 s a Public Health specialist and Fellow of the Royal
Society for Public Health, he Holds, a PhD in Public Health and his primary research area
revolves around the fields of health policy, disease surveillance systems. He can be contacted
at email: drochejoseph@gmail.com.

Int J Public Health Sci, Vol. 13, No. 2, June 2024: 766-774


https://orcid.org/0000-0003-1516-2013
https://scholar.google.com/citations?user=hFQ-iIwAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=58630008800
https://www.webofscience.com/wos/author/record/JKI-5131-2023

Int J Public Health Sci

ISSN: 2252-8806 a 773

Chinenye Oche Otorkpa £ B 1 is the Director of Health Services and adjunct lecturer
at the College of Health sciences at the Federal University Lokoja, she is a consultant family
physician and researcher specializing in the field of non-communicable diseases (NCDs). She
holds a Masters degree in International Public Health. She can be contacted at email:
chinenye.otorkpa@fulokoja.edu.ng.

Stephen Emmanuel B 12 is a senior Lecturer in the Department of Biological
Sciences, Taraba State University, He holds a PhD in Microbiology with strong interest in
Pollution Control and Environmental Health. He can be contacted at email:
psychsea07@gmail.com.

Abiodun Paul Olaiya @ F4 B 12 s a visiting professor in the department of Public
Health at Texila American University, Georgetown Guyana. He holds a PhD in Public Health
with strong interest in global health issues. He can be contacted at email: oabiodun@who.int.

Helen Shnada Auta & E{ 12 is a senior lecturer in the Department of Microbiology,
Federal University of Technology Minna, Nigeria. She has published over 20 scientific papers
in the fields of environmental Microbiology Food, Industrial Microbiology and Public Health.
She can be contacted at email: Helen.shnada@futminna.edu.ng.

Ebenezer Obi Daniel ©© B4 B8 © is a Senior Lecturer in the Department of Public Health, at
Swansea University, United Kingdom. He is also a visiting Professor and board of study
member to the Public Health Programme at Texila American University, Georgetown,
Guyana. He holds Ph.D. in Public Health with a strong capacity in International Health issues.
He can be contacted at email: e.0.daniel@swansea.ac.uk and edaniel@who.int.

Review of global burden of disease studies: trends, challenges, and future directions (Oche Joseph Otorkpa)


https://orcid.org/0009-0001-0245-3244
https://scholar.google.com/citations?user=x7PzL3sAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=58630008800
https://www.webofscience.com/wos/author/record/JKI-7059-2023
https://orcid.org/0000-0002-9726-3645
https://scholar.google.com/citations?user=0YKYp2UAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=58628770400
https://www.webofscience.com/wos/author/record/ADI-5563-2022
https://orcid.org/0000-0001-6340-6444
https://scholar.google.com/citations?user=Sou0xFQAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=58628972200
https://www.webofscience.com/wos/author/record/JKI-7691-2023
https://orcid.org/0000-0002-6385-7277
https://scholar.google.com/citations?user=D6Sr37cAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=57190259098
https://www.webofscience.com/wos/author/record/HJG-9967-2022
https://orcid.org/0000-0001-7286-7904
https://scholar.google.com/citations?user=DG_BbLIAAAAJ&hl=en
https://www.scopus.com/authid/detail.uri?authorId=55392136800
https://www.webofscience.com/wos/author/record/JKI-5693-2023

774 a ISSN: 2252-8806

Onifade Adefunmilola Adebola & E:d B8 2 is a Consultant Family Physician at the Federal
Teaching Hospital Lokoja, Nigeria. She specializes in Adolescent Health and Family
Medicine. She can be contacted at email: oadefunmilola@gmail.com.

Paul Isaac Ojodale B Ed © is a lecturer with the Department of Microbiology, Baze
University, Abuja, Nigeria. He holds a Doctorate in Microbiology from the prestigious
Ahmadu Bello University, Zaria, Nigeria with his area of specialization being Medical
Microbiology and Parasitology. His research interest is in reemerging zoonotic diseases,
Neglected Tropical Diseases and Hand Hygiene. He can be contacted at email:
isaac.paul@bazeuniversity.edu.ng.

Int J Public Health Sci, Vol. 13, No. 2, June 2024: 766-774


https://orcid.org/0009-0002-4101-5471
https://scholar.google.com/citations?user=2o6ln8gAAAAJ&hl=en
https://www.webofscience.com/wos/author/record/JKI-6483-2023
https://orcid.org/0000-0003-3498-4098
https://scholar.google.com/citations?user=JPwPR0kAAAAJ&hl=en%20Isaac%20Ojodale%20PAUL
https://www.scopus.com/authid/detail.uri?authorId=57428913800
https://www.webofscience.com/wos/author/record/3940729

