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Summary
Logistic regression and other artiýcial intelligence (AIs) models have great potential to accurately predict the 

outcome in the ýeld of public health. Also, logistic regression is the most popular choice as an analytic method if our 
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machine learning over logistic regression for clinical prediction models 
[4]. It would be great beneficial for acceptance of logistic regression 
from modeling utility point of view if we can conclude the performance 
of logistic regression used in public health is high and can be used in 
alternative of other ML methods.

The aim of this study was to systematically review the performance 
of logistic regression in terms of AUC used in public health and 
quantify those performances using meta-analysis. Secondary aim 
was to compare the performance of logistic regression to other ML 
algorithms used in Public Health. 

Materials and Methods
Literature Search Strategy

A systematic literature search was performed to identify studies 
utilizing logistic regression in public health. The search strategy using 
the term “logistic regression [tiab] AND (machine learning [tiab] OR 
artificial intelligence [tiab]) AND public health [tiab]” was performed 
in PubMed by author VKK. Then again search strategy was filtered 
using full text availability, publication in last one year, only English 
language, journal article and observational studies, limited to human.

Inclusion and exclusion criteria 

Studies were eligible if

•	 The article used logistic regression as one of the ML models

•	 One of the performance measures was evaluated in terms of 
AUC with 95% CI

Studies were excluded 

•	 The models made predictions for individual images or signals 
rather than participants

•	 Model based on tweet or social media

Prisma guideline

I followed the Preferred Reporting Items for Systematic reviews and 
Meta-Analysis (PRISMA) statement, though the study was registered 
with PROSPERO due to time constrain.

Statistical analysis

Data analysis was conducted as per guideline provided in the 
Handbook of Cochrane Systematic Review [5]. For the primary and 
secondary objectives, the effect measures (AUCs) were pooled along 
with their 95% confidence interval (CI) using the random-effects 
model with the Hedge’s method considering substantial heterogeneity 
was present. Results were expressed through forest plot analysis and 
heterogeneity through Cochran's Q and I2 statistic. All the analysis was 
performed using STATA 15.1.

Result
Description of Studies

The electronic search retrieved 78 articles. After applying filter, as 
given in method section, I ended with 27 articles. After putting inclusion 
and exclusion criterion, I found six articles. The description of author, 
sample size, methods, AUC with 95% CI, and outcome is described 
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95% CI for logistic regression ranged from 0.594 to 0.957 in all these 
six studies.

Results of Pooling

Logistic regression model

The pooled AUC for logistic regression was 0.814 (95% CI 0.812 - 
0.817, I2=99.8%) with high heterogeneity [Figure 1]. The test of θ, with 
z = 622.17, p = 0.000, indicates that the pooled results are statistically 
significant.

Random forest, ANN, and gradient boosting model

The pooled AUC for random forest model was 0.803 (95% CI 0.806 
- 0.808, I2=99.9%) with high heterogeneity [Figure 2]. The pooled AUC 
for ANN model was 0.824 (95% CI 0.822 - 0.827, I2=99.9%) with high 

heterogeneity [Figure 3] [Figure 4]. Similarly, the pooled AUC for 
gradient boosting model was 0.828 (95% CI 0.826 - 0.831, I2=99.9%). 
The test of θ all three models, with p = 0.000, indicates that the pooled 
results are statistically significant.

From [Table 2], it is clearly depicted that logistic regression, random 
forest, ANN, and gradient boosting model have high discrimination 
ability as AUC > 0.80, but all are performing more or less on same line, 
and I did not find any statistically significant difference among AUCs. 

Discussion
We systematically reviewed performance of six artificial 

intelligence-based or machine leering models used in public health for 
prediction. We found that logistic regression had high performance in 
terms of AUC. We also found that random forest, ANN, and gradient 
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Figure 1: Forest plot for logistic regression model.
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Figure 4: Forest plot for gradient booting model.
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