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Abstract:  

This article explores the impact of science-related populism on public health during the COVID-
19 pandemic, with a focus on the situation in Iran. Our analysis of publicly available data from 
The Economist and the World Health Organization demonstrates the consequences of delayed 
vaccination campaigns, showing a clear correlation between delayed vaccine introduction and 
increased excess mortality rates. This trend is particularly pronounced in Iran, where political 
resistance to Western vaccine imports and the promotion of unproven medical technologies 
exacerbated the public health crisis. Additionally, our time-series analysis links significant surges 
in COVID-19 deaths to government related events and decisions that likely enhanced virus 
transmission, indicating direct public health repercussions from delayed pandemic responses. 
These results highlight the global security threat posed by science-related populism, where 
political agendas undermine scientific integrity and public health. The findings advocate for an 
urgent global commitment to uphold scientific evidence as the cornerstone of health policy, 
emphasizing the necessity of combating misinformation to ensure timely and effective public 
health measures. 
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Introduction 

Populist leaders frequently portray themselves as defenders of “the people” against so-called 
elites, including scientists and experts. This can create a cultural climate in which scientific 
expertise is devalued, with populist leaders instead offering oversimplified solutions to complex 
problems [1, 2]. We observed this globally during the COVID-19 pandemic [3-5], and 
unfortunately current events in the United States have taken populism to an extreme few could 
have predicted [6]. Science-related populism is a rising complex global challenge that 
undermines public trust in science and interferes with progress on tackling global crises [7]. 
Although often viewed as a national issue, science-related populism in one country can have far-
reaching global consequences [8]. The current US situation notwithstanding, this analysis 
explores science-related populism in Iran during the COVID-19 pandemic and its resulting 
broader implications for global health [3, 9]. We argue that the promotion by political leaders of 
pseudoscience and ideological rhetoric over science-based evidence poses a significant threat to 
global public health. 

In Iran, the COVID-19 crisis was marked by the overshadowing of evidence-based decision-
making by populist political interests. The problem became evident when the Iranian government 
promoted the “Mostaan 110” device, which was purported, with no evidence, to detect COVID-
19 from a distance. Despite being debunked by the Iranian Physics Society as pseudoscientific 
[10, 11], the device continued to be endorsed by political leaders. This political promotion of 
pseudoscience sowed confusion and mistrust within Iran and internationally [11]. Iran’s political 
stance during the COVID-19 pandemic significantly worsened the public health crisis by 
delaying vaccination efforts. Hardline leaders prioritized political agendas over scientific 
recommendations, banning vaccine imports from the United States and United Kingdom, 
labeling them as “biological weapons” [12]. Vaccine shortages delayed the start of Iran's national 
vaccination campaign [12]. This situation was influenced by challenges with importing vaccines 
from abroad. The country’s former health minister, Dr. Bahram Eynollahi, along with 2,500 other 
doctors, expressed concerns about importing vaccines in an open letter to the Iranian president in 
February 2021 [12]. The letter instead promoted the domestic vaccines Noora and SpikoGen as 
alternatives. The clinical trial of the Noora vaccine has since been retracted [13], and a recent 
report showed weak immunogenicity compared to other vaccines [14]. The rejection of imported 
vaccines delayed the national vaccination campaign, leaving millions of Iranians vulnerable.  

Vaccine delay led to elevated excess deaths 

To demonstrate the impact of vaccination delay in Iran, we used publicly available data from The 
Economist’s excess deaths model and the World Health Organization (WHO) [15-17]. Data was 
analyzed in RStudio (v.2024.09.1+394) using the dplyr (v.1.1.4) and lubridate (v.1.9.4) packages 
[18, 19]. The ggplot2 (v.3.5.1) and cowplot (v.1.1.1) packages were used to generate figures [20, 
21].  

Figure 1 shows the relationship between cumulative COVID-19 vaccinations and estimated 
excess deaths per 100,000 across multiple countries. This analysis highlights a stark contrast not 
only between early and delayed vaccine introduction but also the impact of the degree of vaccine 
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uptake. Countries such as Bahrain and Canada demonstrated early vaccination starts, reflected in 
lower excess deaths. The United States, which introduced vaccines at the same time as Canada, 
did not achieve the same level of vaccine uptake, resulting in a much higher excess mortality. 
Some nations, including Iran and Montenegro, did not introduce vaccines until well into 
February of 2024, with accompanying low vaccine uptake and resulting in elevated excess 
mortality. In the case of Iran, vaccine imports were delayed due to political decisions, and the 
country’s vaccination campaign lagged, marked by late vaccine introduction and limited uptake, 
correlating with a steep rise in excess deaths. Compared to countries like Canada and Bahrain, 
which rapidly implemented vaccination programs, Iran's policy-driven delay clearly amplified 
the nation’s death toll.  

Vaccine delay correlates inversely with vaccine-averted COVID-19 deaths 

We obtained additional data from the WHO and Ghafari et al. [16, 17, 22] for the Eastern 
Mediterranean WHO region. Data was analyzed using RStudio (v.2024.09.1+394). The ggplot2 
(v.3.5.1) package was used to generate figures [20]. Vaccine delay was calculated by taking the 
difference between the date of first vaccine introduction for each country and their WHO region. 
The rstatix (v.0.7.2) package [23] was used to conduct a regression test to determine whether 
there was a significant relationship between the number of deaths averted by vaccination and 
vaccine delay. Our results are plotted in Figure 2.  

We found a significant inverse relationship. The figure highlights Iran’s notably delayed vaccine 
rollout, which resulted in substantially fewer averted deaths compared to regional counterparts. 
In contrast, countries such as Bahrain and the United Arab Emirates, which implemented swift 
vaccination campaigns, achieved far better outcomes in terms of lives saved. This finding 
underscores the dire consequences of delayed vaccine access and the importance of prompt, 
science-driven public health responses to mitigate large-scale health crises.  

Impact of scientific populism on waves of COVID-19 deaths reported in Iran 

Using previously published data [24], we analyzed waves of COVID-19 deaths from 2020 to 
2022 to further evaluate the impact of scientific populism in Iran’s experience of the COVID-19 
pandemic. In this time period, Iran experienced five waves of COVID-19 deaths; these are 
charted in Figure 3A. The first wave occurred shortly after the parliamentary election held on 21 
February 2020. The Iranian government downplayed the seriousness of the virus at the beginning 
of 2020 in order to maximize voter turnout. Then in August 2020, a second wave occurred after 
the government widely encouraged public participation in mourning ceremonies, processions, 
and gatherings associated with the sacred months of Muharram and Safar, including the 
observation of Ashura through mourning gatherings and processions. A third wave occurred 
during the last quarter of 2020. (Figure 3A). After a period of low reported numbers of infections 
in the first quarter of 2021, a sudden spike in infections and deaths constituted a fourth wave in 
April 2021. The fifth wave, which saw the highest number of deaths, coincided with Moharram 
and Safar in 2021 (Figure 3A).  

Based on the open letter discussed in the Introduction above, in the spring of 2021 the Supreme 
Leader took a decision against the import of foreign-made vaccines from the United States and 
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the United Kingdom in favor of the Iranian-made Noora and SpikeGen vaccines. In the time 
surrounding this entirely political decision – which was based entirely in scientific populism and 
not at all in scientific evidence – the  Iranian government reported a dramatic decline in the 
number of deaths and infections, and available data shows that this trend persisted until the end 
of March 2021 (Figure 3A). Many experts have questioned the accuracy of these reports, 
considering them to be manipulated or falsified [25, 26].  

We performed our own time series prediction using Prophet, a validated tool developed by 
Facebook. Prophet accounts for trends, seasonality, and holidays, making it useful for predicting 
data that displays such patterns, including COVID-19 cases (for more details, see 
https://facebook.github.io/prophet/) [27]. We trained the Prophet model using reported data from 
January 2020 to January 2021 [24] (https://github.com/mrc-ide/covid-vaccine-impact-orderly) 
and predicted the pattern of daily deaths for 100 days after the political decision in January 2021 
(Figure 3B). In contrast to the reported data, our model predicted a mean increase in deaths 
during the 100 days following this decision. While this discrepancy raises questions about the 
consistency of reported mortality trends, we acknowledge that multiple factors—including 
potential model limitations, delayed or incomplete reporting, or genuine epidemiological shifts—
could account for the divergence. Nevertheless, given prior reports questioning the accuracy of 
official statistics in this context [26], the divergence merits further scrutiny. 

Regardless, the decision to reject imported vaccines delayed Iran’s vaccination efforts, with 
direct public health consequences contributing to an estimated more 50,000 deaths [22]. As 
occurred with many other countries, the elevated fatality rate affected patients of advanced 
average (mean age: 65.67�±�15.23) with a high prevalence of pre-existing conditions [28], 
However, Iran as a nation had set its own precent having experienced delays relative to other 
countries in launching a previous national immunization program in 1984 [29], Overall, the 
population likely suffers from insufficient cross-immunity in addition the detrimental effects of 
sanctions on Iran’s economy and healthcare system functionality [30]. 

Dangerous consequences of a populist agenda 

The Iranian case illustrates the dangerous consequences of allowing populist agendas to distort 
science. But this is not an isolated phenomenon—it is a global issue that threatens the 
foundations of public health and scientific integrity. In today’s interconnected world, neither 
viruses nor misinformation respect geographical boundaries. Misinformation spreads rapidly on 
social media, further amplifying pseudoscientific claims and making it more difficult for health 
authorities to implement effective public health measures. Delayed vaccination uptake in one 
country increases the likelihood that new vaccine-evading variants of concern will emerge [31, 
32]. Although vaccine hesitancy and populist rhetoric during the pandemic were similarly 
observed in countries such as Brazil and the United States [33, 34], it was in Iran that the 
science-related populism took hold at the highest level of decision-making power, impacting the 
entire country’s population. The danger of allowing pseudoscience to flourish in environments 
where political narratives overshadow scientific scrutiny is undeniable, with far-reaching effects. 
Unfortunately, this is becoming all to clear under the current US presidency of Donald Trump, 
who administration has set scientific progress back in the country by decades, with National 
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Institutes of Health and the Centers for Disease control canceling billions in funding for COVID-
related research and pandemic preparedness [35].  

Now, more than ever, the global scientific community cannot afford to be passive observers. 
Collective action is needed to ensure that scientific evidence, not political rhetoric, guides global 
health decisions. The international scientific community must actively engage in restoring public 
trust in science. For example, encouraging post-publication peer review and increased 
transparency, are valuable tools for holding scientists and policymakers accountable. 
Additionally, social media platforms must take greater responsibility for the delicate balance of 
protecting freedom of speech while curbing the spread of misinformation.  

Conclusion 

Our analysis of Iranian data from the COVID-19 pandemic shows how far science-centric 
populism can go when it comes to public health. Political populistic related decisions such as 
opposing foreign vaccines and pushing pseudoscientific contraceptives crippled Iran’s vaccine 
programme and caused thousands of preventable deaths. In our comparison of WHO data and 
The Economist’s excess deaths model, we found that in Iran, late vaccine introductions resulted 
in substantially greater excess mortality than in earlier vaccine-administered countries. Our 
analysis makes current events unfolding in the United States truly alarming.  

The Iranian experience is the stark reminder that public health must be protected from 
ideological and populist overreach to forestall future crises. The global scientific community 
needs to increase public confidence through open debate and hold policymakers 
accountable. Only with collective action that we can protect public health and scientific integrity 
so that evidence-based policy trumps political rhetoric. As global scientists and researchers, we 
must engage in reflexive practice to preserve our integrity, hold ourselves to the highest scientific 
rigour, and engage with the lay public at every opportunity to promote science literacy and an 
understanding of the scientific method. Only in this way can public trust in scientific expertise be 
rebuilt, regardless of the decisions of individual political leaders.  
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Figure 1. Cumulative vaccinations and estimated excess deaths due to COVID-19 per 100,000 
population over time. The date of the first COVID-19 vaccine introduction is shown for each 
country. Dashed line corresponds to cumulative daily vaccinations. The area plot corresponds to 
estimated excess deaths, the darker and lighter shaded regions represent the lower and upper 
95% confidence intervals, respectively. Data was obtained from the World Health Organization 
and The Economist’s excess deaths model [15-17]. 
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Figure 2. Linear association between vaccine delay and the number of deaths averted by
COVID-19 vaccines per 10,000 population across countries in the WHO Eastern Mediterranean
Region. Each point represents a country. Vertical bars represent 95% confidence intervals. A
linear regression model was applied; the regression line is shown in black with the shaded area
representing the 95% confidence band. The p-value tests the null hypothesis that the slope of the
regression line is equal to zero. Data sources: WHO and Ghafari et al.[16, 17, 22].  
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Figure 3A: Daily distribution of COVID-19 infections and deaths in Iran from January 2020 to 
January 2022, based on data presented in [24] 

 

 

Figure 3B: Time series comparison of reported COVID-19 deaths before and after the 
government’s political announcement in January 2021, overlaid with the predicted 
number of deaths had no policy change occurred. The predictions were generated using 
Prophet, a validated forecasting algorithm that models time series data with components for 
trend, seasonality, and holiday effects (https://facebook.github.io/prophet/). The model was 

All rights reserved. No reuse allowed without permission. 
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. 

The copyright holder for this preprintthis version posted April 16, 2025. ; https://doi.org/10.1101/2024.12.28.24319727doi: medRxiv preprint 

https://doi.org/10.1101/2024.12.28.24319727


11 
 

trained on data prior to the policy decision, and forecasts represent the expected trajectory in 
the absence of that decision. 
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