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Introduction

The landscape of global healthcare is rapidly transforming, driven by
Increasing disease burdens and novel data science methodologies.
Disease burden, measured by metrics such as Disability-Adjusted
Life Years (DALYS), is an indicator of population health?.
Understanding disease burdens is crucial for effective public health
planning and resource allocation.

The rise of Big Data Analytics? 3 offers opportunities to enhance both
patient care and health management systems.

While novel data science methodologies are often motivated by
research studies related to diseases, less is known about the
relationship between common disease burdens and methodology

research motivated by them.

Objectives

Assess the influence of trending global diseases on data science
methodologies through a systematic literature review.

ldentify diseases that may be overlooked by methodological research.

Methods

Data Preparation

We compiled a dataset for top 25 diseases that are leading causes of
global DALYs in 3 age groups (all ages, age0-9, age75+)°,
encompassed disease names, DALY rankings, and disease types.
Conducted literature search on Web of Science (WoS) Database,
limiting the scope to publications between 2010 and 2024 in WoS
data science category. The selected articles were further filtered by
the data science journal list from NY US.

Linked each disease with corresponding methodological research
articles information, and ranked all diseases based on total number of

relevant publications.

Statistical Analysis
We calculated the Spearman’s rank-order correlation coefficient

between disease DALY rankings and rankings of associated
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where x; is the DALY ranking of it" ranked disease; y; is the publication ranking of

it" ranked disease; X and y is the mean of all DALY rankings and publication rankings.

We also utilized Mann-Kendall Trend Test to test for monotonic
trend in total numbers of relevant publications over time for each
disease.

Created a heatmap to visualize the relationship between diseases

and journals with articles motivated by them.
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Table 1. Summary of characteristics of collected articles. Figure 2. Line chart of log,y(total publications) between 2010 and 2023 for top diseases in all
ages. The Kendall’s T with p-value < 0.05 in trend test are reported.
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Figure 3. Heatmap of total number of publications aggregated by each disease and journal. Cell values were scaled and centered in the column direction. Rows
and columns are clustered using hierarchical clustering method.

Summary of Results

No. of data science publications related to top diseases are
Increasing, WoS categorized 83% of articles into Math (Table 1).
Tuberculosis has the highest citations vs. publications ratio (63.14),
the DALY ranking went down 5 places from 1990 to 2019. However,
although neonatal disorder is the top leading cause of global DALY in
1990 and 2019, the ratio is only 11.29 (Figure 1).

Statistical analysis demonstrated a weak correlation between DALY
rankings and publication quantities across all age groups
(Spearman’s correlation = 0.34).

No. of data science publications motivated by HIV/AIDS s
consistently high. Publications on depressive disorder, diabetes,
malaria, neonatal disorder, and road Injuries are increasing.
Publications on gynecological diseases are decreasing (Figure 2) .
Annals of Applied Statistics, Statistical Methods in Medical Research,
Biostatistics, Biometrics, and Statistics in Medicine tend to publish
data science methodology articles motivated by similar diseases. Risk
Analysis tends to publish articles on injuries and communicable

diseases (Figure 3).

Conclusion

Significant disparities exist between disease DALY rankings and
research focus, with some high-burden diseases receiving
disproportionately less attention in methodological research.
Highlights a potential misalignment between global health priorities
and current research focus in data science.

A more balanced research focus may help researchers contribute

effectively to improving the public health planning process.
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