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Abstract 

In this study, we conduct a direct replication of Lorenz-Spreen et al. (2023)'s systematic 

review on digital media and democracy to verify and enhance the robustness of their 

findings. We successfully reproduce the main claims of the original paper, uncovering a 

few minor coding errors that do not affect the study’s primary results. Our replication 

updates the dataset with recent publications up to March 23, 2024. After screening 2,567 

papers, we included 110 that met the original study’s criteria. We then replicated the 

results from original paper and employed topic modeling and word frequency analysis to 

identify key themes and trends. This replication confirms the original findings and provides 

an updated perspective on the relationship between digital media and democracy. 

* Authors: Ziqian Xia: Tongji University and University of Cambridge. E-mail: ziqian.research@gmail.com. Jinquan Ye:

Duke University. Email: Jinquan.ye@duke.edu. Ramit Debnath: University of Cambridge. Email: rd545@cam.ac.uk.
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1. Introduction 

This report focuses on the replication and reanalysis of the study titled "A 

Systematic Review of Causal and Correlational Evidence on Digital Media and 

Democracy" by Lorenz-Spreen, Oswald, Lewandowsky & Hertwig, (2023) (hereafter 

referred to as the "original study")1. The original study systematically reviewed 496 

empirical articles to investigate the impact of digital media on various political variables. 

The primary data sources for the review were the Scopus and Web of Science databases, 

which include articles examining the effects of digital media on democracy, with a focus 

on variables such as political participation, trust, populism, and polarization. The review 

process adhered to the MOOSE guidelines (Brooke, Schwartz & Pawlik. 2021), and the 

detailed review protocol was preregistered on the Open Science Framework (OSF)†. 

The original study employed a comprehensive coding and screening process to 

ensure the inclusion of relevant empirical evidence. It covered articles published up to 

September 15, 2021, excluding theoretical works, small-scale studies, and articles 

without empirical data. The methodological framework involved coding various 

dimensions of digital media and political outcomes, assessing study quality, and 

identifying potential biases. 

The original study concluded that while digital media can enhance political 

participation and information consumption—beneficial aspects often observed in 

autocracies and emerging democracies—it is also associated with negative outcomes 

such as declining political trust, increasing populism, and growing polarization, particularly 

in established democracies. Our replication of this study, incorporating an expanded 

dataset, confirms that these conclusions remain consistent. The results demonstrate that 

the impact of digital media on democracy varies by political context and specific variables, 

aligning with the original findings and underscoring the need for continued research and 

regulatory efforts. 

In this replication effort conducted for the Institute for Replication in collaboration 

with Nature Human Behaviour (Brodeur et al. 2024), we used the methods and code 

 
† https://osf.io/7ry4a/ 
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provided by the original authors to reanalyze the data and validate their findings. The 

authors addressed our questions about their classification principles and methodologies, 

allowing us to closely follow the approach outlined in their original study. We successfully 

replicated their results and applied the same statistical techniques to regenerate all 

figures. Our updated dataset included publications up to March 23, 2024, and we re-ran 

the MOOSE checklist to ensure methodological rigor. Despite encountering minor issues, 

such as small discrepancies in data reporting, these were easily resolved and did not 

affect the overall findings. By adhering to these rigorous standards and incorporating 

updated data, this replication validated the original findings and contributed to a more 

comprehensive understanding of the interplay between digital media and democracy. 

 

2. Computational Reproducibility 

During our reproduction of the study, we identified several minor issues that, while they 

required some attention, did not impact our ability to accurately reproduce the original 

results. These issues were easily resolved and had no effect on the study's findings. We 

successfully computationally reproduced all the main results (Figure 1, Figure 2, Figure 

4 and Figure 4) from the raw data. 

 

Table 1: Summary of Reproducibility Assessment and Availability of Data and Code 

 Fully Partial No 

Raw data provided x 
 

 

Cleaning code provided 
 

x  

Analysis data provided x   

Analysis code provided x   

Reproducible from raw data x 
 

 

Reproducible from analysis data x   

 

For example, although the “quality_label_preprocessing.R” file was missing from 

the replication package, its absence did not hinder the replication process, as it only 

served to streamline labels for outcome measures and methods. Both we and the original 

authors confirmed that this omission had no effect on the results. We also addressed the 
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overlooked installation of the readxl package, which was necessary for data importation, 

by adding the appropriate commands to our script. Additionally, minor discrepancies 

between the counts reported in the original study and those produced by our replication 

code, such as a difference of one count in certain variable combinations, were observed. 

However, these discrepancies were negligible and did not alter the study's overall 

conclusions. Specifically, for the combination of variables denoted as A-C-B, the original 

paper reported a count of 40, while the replicate code provided by the authors yielded 39. 

Similarly, for the A-B combination, the paper indicated a count of 301, whereas our code 

produced 302.  

In summary, despite these minor challenges, we were able to reproduce the 

study's results accurately and confirm that the original findings hold true. The adjustments 

we made were straightforward and did not affect the study's main conclusions, 

demonstrating the robustness of the original analysis. 

 

2.1 Discrepancies Between Pre-analysis Plan and Article 

 

The replication was preregistered with a pre-analysis plan (PAP). However, upon 

collecting the updated dataset, we encountered certain limitations that necessitated 

deviations from the original plan. 

Initially, the PAP specified the use of bibliometric analysis to map the research 

landscape, identify key themes and trends, and assess the influence of publications within 

the dataset. The plan included conducting citation analysis, co-authorship network 

analysis, and keyword co-occurrence analysis using bibliometric software tools. However, 

due to the limited number of data points in the final updated dataset, the citation network 

was highly parsed and scattered, making it unsuitable for a meaningful network analysis. 

Consequently, we deviated from the original plan and instead employed topic modeling 

(Robledo, S. & Zuluaga, M. 2022 & Bickel, M. W. 2019) and word frequency analysis on 

the titles and abstracts to identify trends.  

Furthermore, the PAP outlined the use of Qualitative Comparative Analysis (QCA) 

to examine in-depth case studies and investigate how digital media influences democratic 

processes. The intent was to identify patterns and conditions under which digital media 
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positively or negatively impacts democracy. However, during the analysis, we discovered 

that the limited number of explanatory variables in our dataset hindered our ability to find 

effective causal combinations that could explain the relationship between democracy and 

digital media use. As a result, the QCA did not yield the anticipated insights, and we were 

unable to produce the detailed, context-rich analysis initially planned. 

 

3. Robustness Reproduction and Replication with New Data 

[Figure 1 should be inserted here] 

By updating the dataset of the articles, we conducted a classification of research 

topics and variables following the original paper: Figure 1a shows the combinations of 

variables involved in the research articles, mainly focusing on digital media (such as 

social media, online news), political variables (such as trust, participation), and 

characteristics of the information ecology (such as misinformation, selective exposure). 

This is consistent with the conclusion in the original article that the research sample 

primarily focuses on the two variables of digital media and political outcomes, with an 

increase in the number (89 new cases added). 

Geographically, the number of related studies in the United States still significantly 

leads other countries, and although some African countries have made breakthroughs 

from zero, there is still considerable geographic variation overall. 

Regarding the distribution of methods used in the research and the combinations 

of political and digital media variables, the original paper covers a wide range of politically 

relevant variables, which have been grouped into broader categories. The updated data 

indicates that Participation remains the most frequently studied topic. This demonstrates 

that the research primarily focuses on variables related to digital media use, such as 

political information, polarization, and participation, while variables like instant messaging 

platforms and search platforms are relatively less studied. 

 

[Figure 2 should be inserted here] 
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The updated dataset further highlights the trends observed in the original research, 

Fig. 2 emphasizing the complex and multifaceted impact of digital media on democracy. 

Specifically, digital media usage has shown a generally positive effect on political 

participation, particularly in increasing voter turnout and political mobilization. Studies 

across established democracies and other regions consistently indicate that digital media 

can effectively stimulate political engagement. However, when it comes to trust, digital 

media use is predominantly associated with a decline, particularly in trust in government, 

media, social institutions, and society at large. While some studies suggest that digital 

media may have a positive impact on trust in science or democratic trust in specific 

regions, the overall trend points toward a weakening of trust. The relationship between 

digital media use and political knowledge, as well as news exposure diversity, is generally 

positive, though the results are somewhat nuanced and not universally beneficial. 

Additionally, digital media fosters political expression in ways that can support democratic 

values. On the other hand, the data also underscores associations that are detrimental to 

liberal democracy. Digital media usage is closely linked to increases in political 

polarization, hate speech, and populism, with most studies indicating that these factors 

have a negative impact on democracy. Furthermore, the trend of declining trust is 

reiterated, particularly in relation to government, media, and societal institutions, reflecting 

a consistent and broad negative influence. Lastly, the emergence of homophilic network 

structures within digital media environments has been shown to harm democratic 

processes by fostering echo chambers and reducing exposure to diverse viewpoints. 

 

[Figure 3 should be inserted here] 

 

We also confirm the previous conclusions regarding the impact of digital media on 

democracy, as illustrated in Figs. 3a and 3b. Specifically, beneficial effects are 

predominantly observed in emerging democracies in South America, Africa, and parts of 

Asia and South Asia, indicating that digital media usage in these regions generally 

promotes positive democratic outcomes such as trust, knowledge, participation, 

exposure, and expression. Mixed effects are noted in Europe, the United States, Russia, 
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and China, where digital media has a varied impact without a clear positive or negative 

trend. Detrimental effects are mainly found in Europe (e.g., Germany, Finland, Sweden) 

and partially in Russia, associated with issues such as hate, polarization, populism, 

homophily, and misinformation, highlighting the more complex challenges in these 

regions. 

 

[Figure 4 should be inserted here] 

 

In Fig. 4 A and B, there is a significant difference in sample sizes associated with 

different sampling methods, such as behavioral data, non-probabilistic samples, 

probabilistic samples, and randomized control trials. Notably, behavioral data typically 

have larger sample sizes, whereas randomized control trials tend to have smaller ones. 

Fig. 4A shows that studies investigating positive outcomes like trust, knowledge, 

participation, diversity exposure, and expression more frequently use probabilistic 

samples. These studies tend to report positive impacts on liberal democracy (indicated 

by green markers), although some may show no significant association (indicated by gray 

markers). In Fig. 4B, when examining negative outcomes such as hate, polarization, 

populism, network homophily, and misinformation, behavioral data are used more 

frequently than in positive outcome studies. These studies generally report negative 

impacts on liberal democracy (indicated by orange markers). The expanded dataset 

reveals a slight discrepancy with the original text on page 7, which stated, "If anything, 

large probabilistic samples report relatively less beneficial associations for both types of 

outcomes." Due to the inclusion of additional large-sample studies using probabilistic 

sampling, there is an increased representation of positive impacts on liberal democracy 

within positive outcomes, making the positive results no longer dominated by negative 

impacts and non-significant associations. The expansion of the sample size has altered 

this observational result. 

 

[Figure 5 should be inserted here] 
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The extended bibliometric analysis reveals several important patterns in the 

research landscape of digital media and democracy. The frequent appearance of terms 

such as "participation," "information," and "exposure" indicates a strong emphasis on how 

digital media influences civic engagement and the dissemination of political information. 

Additionally, terms like "polarization," "misinformation," and "trust" suggest that research 

is also keenly focused on the negative aspects of digital media, particularly concerning 

its role in exacerbating political divides and spreading false information. 

  

The topic model visualization (Figure 5B) further supports these observations by 

categorizing key themes within the literature. Latent Dirichlet Allocation (LDA) is a 

probabilistic model used to identify patterns within large text datasets. By employing this 

model, analysis can uncover hidden structures within newly introduced literature, enabling 

a detailed classification of potential research topics. Many top studies also utilize LDA for 

topic modeling. For example, LDA has been applied to analyze interdisciplinary research 

trends in the scientific field ( Sietsma, Ford, & Minx. 2024) and to uncover the thematic 

structure of political discourse and misinformation propagation on social media (Wang et. 

al., 2022; ). These examples demonstrate LDA's broad applicability in extracting latent 

topics from text corpora. The identified topics include issues related to public trust and 

misinformation (Topic 1), the role of social media in political participation and offline 

influence (Topic 2), and the impact of selective exposure and polarization on political 

attitudes (Topic 3). Topics 4 and 5 delve into the relationship between users' engagement 

with platforms like Twitter and Facebook and their influence on public discourse and 

democratic participation.  

 

4. Conclusion 

In this replication study, we successfully reproduced the main findings of the 

original study by Lorenz-Spreen et al. (2023). Our work confirmed that digital media's 

impact on democracy varies significantly depending on the political context and specific 

variables. We found that while digital media can foster political participation and 

information dissemination, it can also contribute to negative outcomes such as declining 
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political trust, rising populism, and increased polarization, especially in established 

democracies. Our replication effort highlighted the robustness of the original study’s 

conclusions. The application of additional analytical techniques, such as topic modeling 

and word frequency analysis, provided further insights into the evolving themes within the 

literature on digital media and democracy. 

However, due to limitations in our dataset, we had to deviate from the originally 

planned Qualitative Comparative Analysis (QCA) intended to explore the factors 

underlying the causal association between digital media and democracy. Future 

replicators could attempt this method with a more extensive set of causal studies. 

Additionally, conducting a meta-analysis on specific subtopics could provide valuable 

insights, though ensuring inter-comparability across studies would be crucial. 

Given the rapid growth in this field, it is essential to update the evidence base every 

few years to incorporate the latest research findings. As more studies emerge, continuous 

reassessment will be necessary to maintain an accurate and comprehensive 

understanding of how digital media influences democratic processes. 
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Figures 

 

Figure 1 (Updated). A, Combinations of variables in the sample: digital media (A), 

political variables (B) and content features such as selective exposure or misinformation 

(C). Numbers in brackets count articles in our sample that measure an association 

between variables. B, Geographic distribution of articles that reported site of data 

collection. c,d, Distribution of measurements (counted separately whenever one article 

reported several variables) over combinations of outcome variables and methods (C) 

and over combinations of outcome variables and digital media variables (D). 
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Figure 2 (Updated). A. Directions of associations are reported for various political 

variables (see Fig. 1d for a breakdown). Sub-item B-E show examples of the distribution 

of associations with trust, news exposure, polarization and network homophily over the 

different digital media variables with which they were associated 
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Figure 3 (Updated). A, Geographical distribution of reported associations for the 

variables trust, knowledge, participation, exposure and expression. Pie charts show the 

composition of directions for each country studied. B, Geographic representation of 

reported associations for the variables hate, polarization, populism, homophily and 

misinformation. C, Data and variables in a, in absolute numbers of reported associations 

and sorted along the Liberal Democracy Index. D, Data and variables in b, in absolute 

numbers of reported associations and sorted along the Liberal Democracy Index. 
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Figure 4 (Updated). A, Sample size vs sampling methods for variables of trust, 

knowledge, participation, exposure and expression. Each dot represents one 

measurement, colour coded according to the direction of the reported association. B, 

Sample size vs sampling method for variables of hate, polarization, populism, network 

homophily and misinformation 
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Figure 5. A. Word cloud representing the most frequently occurring terms in the updated 

dataset. B. Top terms in each of the five topics identified through topic modeling 

analysis.  
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