
 
 

 

Introduction 

The coronavirus disease-2019 (COVID-19) first emerged in Wuhan, China in 

November 2019, and then rapidly spread all over the world causing major public health 

challenges. At the time of writing (February 2021), 223 countries, domains, or territories 

had experienced COVID-19 outbreaks around the world (World Health Organization 

[WHO], 2020a).  Also, according to the World Health Organization (WHO, 2020b), the 

number of individuals worldwide that have been infected is over 102.1 million and the 

number of deaths is over 2.2 million since the first case was officially identified. Given 

the global spread of virus, all governments have taken measures and imposed restrictions 

to slow down and control the spread of the disease. These restrictions have included 

closure of all educational establishments and non-essential businesses, travel restrictions, 

and quarantine measures, as well as spatial distancing and the compulsory wearing of 



 
 

face masks in public places. For instance, many countries introduced nationwide 

lockdowns and limited citizens traveling to other cities and/or countries (BBC News, 

2020; Ministry of the Interior, 2020). Consequently, all these restrictions have adversely 

affected individuals’ mental and/or physical health (Lee & Neimeyer, 2020; Rodríguez-

Hidalgo et al., 2020; Smith et al., 2020). 

Since the COVID-19 pandemic became an increasingly uncontrollable stressor 

and mental health concern, an increasing number of empirical studies have been carried 

out in many different countries. Additionally, the mass media have given attention to an 

increase in mental health challenges (Lakhan et al., 2020). Professionals have also 

addressed common mental health responses of individuals concerning their worries about 

the growing number of mental health issues (Xiang et al., 2020).  

Fear is among the most prevalent psychological responses to pandemic diseases 

and is different from other disasters (Ahorsu, Lin, Imani et al., 2020). Normally, fear is 

an adaptive reaction to a real or abstract threat that ensures survival (Gullone, 2000). 

Scholars (e.g., Harper et al., 2020; Li et al., 2020) have emphasized that fear could have a 

functional role in encouraging a series of behaviors that decrease engagement in risky 

actions and promote safety actions such as spatial distancing and hand hygiene during the 

pandemic period. However, numerous adverse conditions such as social isolation, 

uncertainty, having a chronic illness, financial problems, interruption of daily routines, 

losing family members because of COVID-19, and being in a risky age group (60+ years) 

have increased the level of fear during the COVID-19 pandemic (e.g., Bitan et al., 2020; 

Coelho et al., 2020; Satici et al., 2020; Smith et al., 2020). Indeed, a high level of fear can 

become harmful and negatively affect activation in various regions of the brain (Shin & 



 
 

Liberzon, 2010). Therefore, extreme fear may prevent individuals from responding to the 

COVID-19 pandemic in a rational manner (Ahorsu, Lin, Imani et al., 2020).  

As with previous pandemics, the perception of personally threatening situations 

has created extreme fear among some individuals during the COVID-19 pandemic 

(Rodríguez-Hidalgo, 2020). Such fear has severely disrupted the mental health of 

millions of individuals worldwide (Mahmud et al., 2020). To assess this new fear, 

Ahorsu, Lin, Imani et al. (2020) developed the Fear of COVID-19 Scale (FCV-19S) to be 

utilized in studies to better understand fear of COVID-19’s association with various 

mental health outcomes related to COVID-19 and to help evaluate COVID-19 preventive 

behaviors among diverse populations. Although various instruments have been developed 

in the literature to assess fear-related aspects of COVID-19 (e.g., instruments assessing 

anxiety towards COVID-19), the present study only included the studies utilizing the 

FCV-19S because this is the most used scale and has been translated and validated in 

over 15 languages and has demonstrated very good psychometric properties (Pakpour et 

al., 2020; Ransing et al., 2020) and is the only widely used scale that has specifically 

assessed fear of COVID-19. For example, FCV-19S has been translated and utilized in 

many countries including Argentina (Caycho-Rodríguez et al., 2020), Bangladesh (Sakib 

et al., 2020), Brazil (Cavalheiro et al., 2020), Columbia (Cassiani-Miranda et al., 2021), 

Cuba (Broche-Pérez et al., 2020), Ethiopa (Elemo et al., 2020), Greece (Tsipropoulou et 

al., 2020), India (Doshi et al., 2020), Israel (Bitan et al., 2020), Italy (Soraci et al., 2020), 

Japan (Wakashima et al., 2020), Malaysia (Pang et al., 2020), Mexico (García-Reyna et 

al. 2020), New Zealand (Winter et al., 2020), Norway (Iversen et al., 2021), Pakistan 

(Mahmood et al., 2020), Peru (Huarcaya-Victoria et al., 2020), Portugal (Magano et al., 



 
 

2021), Russia (Reznik et al., 2020), Saudi Arabia (Alyami et al., 2020), Spain (Martínez-

Lorca, et al., 2020), Turkey (Satici et al., 2020), United Kingdom (Harper et al., 2020), 

and the United States (Perz et al., 2020). Therefore, in this meta-analysis, we focused 

solely on studies that have used the FCV-19S to assess fear of COVID-19. 

Additionally, numerous empirical studies have addressed the adverse outcomes 

associated with fear of COVID-19. This research has found that fear of COVID-19 is 

associated with many psychological and mental health issues including anxiety (Harper et 

al., 2020), stress (Rodríguez-Hidalgo et al., 2020), depression (Voitsidis et al., 2020; 

Mahmud et al., 2020), psychological distress (Saravanan et al., 2020), sleep problems 

(Linet al., 2020), post-traumatic stress (Kira et al, 2020), and obsession (Srivastava et al., 

2020). Furthermore, some of these mental health issues (such as depression) can be major 

contributory factors underlying suicidal behaviors (Mamun & Griffiths, 2020). To date, 

numerous cases of COVID-19-related suicides have been reported in various countries 

across the world including Bangladesh, India, and the United Kingdom (Mamun & 

Griffiths, 2020; Miller, 2020). Therefore, Mamun and Griffiths (2020) recommended that 

levels of fear, anxiety, helplessness in relation to mental health issues was needed to help 

prevent such cases occurring in the first place and to help develop well-being strategies.  

To provide a more comprehensive overview of the role of fear of COVID-19 in 

various mental health issues, the present study investigated the relationships between fear 

of COVID-19 and mental health problems utilizing meta-analysis. To the best of the 

authors’ knowledge, no previous study has used meta-analysis to systematically examine 

these relationships among the general population. Furthermore, it is not known which 

mental health problems appear to be triggered more by fear of COVID-19 among the 



 
 

general public. Therefore, the meta-analysis presented here provides a comprehensive 

overview of studies performed to date on fear of COVID-19 using the FCV-19S and its 

association with mental health problems in the extant literature. Summarizing existing 

studies would help mental health professionals develop preventive and treatment 

approaches for such individuals. More specifically, the present study examined the extent 

to which fear of COVID-19 as measured by the FCV-19S is associated with different 

forms of mental health problems including anxiety, distress, stress, traumatic stress, 

depression, and insomnia.  

 

Method 

Literature search and inclusion criteria 

The present meta-analysis focused on the fear of COVID-19 and mental health 

problems (i.e., depression, anxiety, stress, distress, traumatic stress, and insomnia). 

Searches were conducted for relevant studies using the Web of Science, Google Scholar, 

PubMed, and ERIC databases. We also performed a journal-specific search within the 

International Journal of Mental Health and Addiction, Frontiers in Psychology, Journal 

of Loss and Trauma, and Death Studies. Searches for studies were carried in databases 

using the following search string: (“fear*”) AND (“COVID” OR “COVID-19” OR 

“coronavirus” OR “SARS-CoV-2” OR “SARScoronavirus”). The searches included 

published journal papers. We examined all papers for using the following inclusion 

criteria: (i) correlational studies examining the Fear of COVID-19 Scale (Ahorusu, Lin, 

Imani et al., 2020) and mental health problems, including depression, anxiety, stress, 

distress, traumatic stress, and insomnia; (ii) studies with large enough sample sizes to 



 
 

calculate effect sizes, (iii) studies conducted among general populations, and (iv) papers 

were written in English. The final date of the search was December 19, 2020. After 

applying these criteria, 33 studies for inclusion in this meta-analysis yielded a total of 66 

effect sizes (see Figure 1 for a flow diagram).   

Coding of studies 

Studies were coded using the same set of coding guidelines. The following 

variables were coded: (i) mental health problems, (ii) correlation coefficients, (iii) sample 

size,  (iv) participants’ characteristics, (v) country of origin for the sample, and (vi) 

reliability of each measure in each study. In order to resolve discrepancies, several 

discussions between the authors were carried out until all issues had been addressed and 

consensus had been reached. The interrater agreement (κ) was .94.  

Meta-analytic procedure 

The analyses were performed using Comprehensive Meta-Analysis (CMA) 

software. The analysis transformed each effect size to Fisher’s Zr then transformed back 

into correlations when reporting the results of the analyses for facilitating interpretation. 

The conclusions were based on the random-effects model. When groups are independent 

of each other, the random-effects model is more suitable for meta-analysis (Lipsey & 

Wilson, 2001). Outliers on effect size variables were examined but no statistical outliers 

were found. 

Figure 1 about here 

Results 

Study sample characteristics 



 
 

Overall, 66 total effect sizes from 33 different studies were obtained and 70,407 

individuals were included in this meta-analysis. Studies were conducted in Bangladesh, 

Brazil, China, Greece, Hong Kong, Iran, Israel, Italy, Japan, Malaysia, Pakistan, Peru, 

Saudi Arabia, Spain, Turkey, United Kingdom, United Arab Emirates, and United States. 

Studies utilizing a targeted sample group (e.g., healthcare professionals, patients) were 

excluded. All of the studies employed appropriate statistical methods.  

Publication bias 

The present study utilized Rosenthal’s fail-safe N, Begg and Mazumdar rank 

correlation, and Duval and Tweedie’s trim and fill analyses to identify publication bias 

(Begg & Mazumdar, 1994; Duval & Tweedie, 2000, Borenstein et al., 2011). Mullen et 

al. (2001) suggested that if N>(5k+10) (k is the number of individual studies in the meta-

analysis), the result of the meta-analysis is sufficiently robust for future studies. The 

analysis obtained N values 6734 for depression, 2166 for anxiety, 1942 for stress, 3874 

for distress, 4057 for traumatic stress, and 125 for insomnia. For Begg and Mazumdar 

rank correlation, a p>0.05 value indicates no publication bias (Peng et al. 2018). The 

results indicated p-values of 0.36 for depression, 0.18 for anxiety, 0.44 for stress, 0.32 for 

distress, 0.43 for traumatic stress, and 0.30 for insomnia. Duval and Tweedie's trim and 

fill analysis is a type of analysis based on estimating the number of missing studies based 

on the symmetry assumption. It aims to obtain an unbiased sample by adding virtual 

studies (Duval & Twedie, 2000). No missing studies were found as a result of this 

analysis. In sum, the results showed that there was no publication bias. 

Meta-analytic results 



 
 

Table 1 shows a number of independent correlation coefficients (k), sample size 

(N), mean weighted effect sizes (r), and homogeneity statistics for relationships with fear 

of COVID-19 fear and mental health problems. Results were interpreted utilizing Cohen, 

Manion, and Morrison’s (2007) guidelines for correlations (r < 0.10 very weak, 0.10 ≤ r 

< 0.30 weak, 0.30 ≤ r < 0.50 moderate, 0.50 ≤ r < 0.80 strong, and r ≥ 0.80 very strong). 

As shown in Table 1, fear of COVID-19 strongly positively related with anxiety (r = .55), 

traumatic stress (r = .54), and and distress (r = .53). Moderately positive relationships 

were found between fear of COVID-19 and stress (r = .47) and depression (r = .38). 

Additionally, a small positive relationship was found between fear of COVID-19 and 

insomnia (r = .27). The control of heterogeneity in the analysis was carried out utilizing 

Cochran’s (1954) Q statistic and I² statistic. The results of Q statistics found that all 

variables showed heterogeneity. I² results showed the quantity of the heterogeneity (25% 

low, 50% moderate, and 75% high). The analysis showed that all the studies had high 

heterogeneity. 

 

Table 1 about here 

Discussion 

A recent and growing body of literature has given attention to the mental health 

effects associated with fear of COVID-19. Consequently, a meta-analysis was performed 

on studies examining the mental health problems related to the fear of COVID-19 

utilizing the Fear of COVID-19 Scale (Ahorsu, Lin, Imani et al., 2020) – the most widely 

used psychometric scale specifically assessing fear of COVID-19. To the best of the 

authors’ knowledge, the present study is the first to systematically review mental health 



 
 

problems related to the fear of COVID-19. The study included 33 different studies and 

70,407 individuals, showed that the fear of COVID-19 had a significant association with 

mental health problems including depression, anxiety, stress, distress, traumatic stress, 

and insomnia. 

First, results from 20 studies included in the meta-analysis showed a moderate 

mean weighted ES r = 0.38 (95% CI [0.34, 0.42] between fear of COVID-19 and 

depression. This finding is consistent with the view that different fears can be associated 

with depression (e.g., O’Connor et al., 2002). Second, results from 23 studies showed a 

strong mean weighted ES r = 0.55 (95% CI [0.48, 0.61] between fear of COVID-19 and 

anxiety. The fear of COVID-19 reflects the psychological nature of a phobia that falls 

under the classification of anxiety disorders (American Psychiatric Association, 2013). 

Therefore, it is not surprising to find such a strong relationship in the present study. 

Seven studies were found examining the association between fear of COVID-19 

and stress. Meta-analysis results from these studies showed a moderate mean weighted 

ES r = 0.47 (95% CI [0.31, 0.59] between fear of COVID-19 and stress. For decades, the 

literature has emphasized that fear can cause stress (e.g., Gray, 1987; Nasar & Jones, 

1997; Shin & Liberzon, 2010). Similarly, seven studies were found examining the 

association between fear of COVID-19 and distress. Results from these studies showed a 

strong mean weighted ES r = 0.53 (95% CI [0.45, 0.61] between fear of COVID-19 and 

distress. Distress is a negative general mood that includes depression, anxiety, and stress 

(Hodges & Humphris, 2009). The authors of the present study consider the fear of 

COVID-19 to be one of the components of distress. The strong correlation obtained from 

the studies reviewed support this hypothesis. In addition to these findings, six studies 



 
 

were found investigating association between fear of COVID-19 and traumatic stress. 

Results from these studies showed a strong mean weighted ES r = 0.54 (95% CI [0.43, 

0.63] between fear of COVID-19 and traumatic stress. Clinical diagnoses of fears that 

occur especially during crisis periods are typically in the form of traumatic stress 

(Gonzalez & Martinez, 2014). 

Finally, the results from three studies in the meta-analysis showed a weak average 

weight ES r = 0.28 (95% CI [0.20, 0.37]) between fear of COVID-19 and insomnia. It is 

possible that the fear of COVID-19 among some individuals stimulates the brain and 

thereby causes insomnia (Lin et al., 2020). Therefore, it was expected that this effect 

would be greater. The correlations obtained from the studies found in the analysis were 

positive. Therefore, the average weighted ES obtained was positive. However, further 

studies are needed to verify this relationship. A recent review by Lakhan et al. (2020) 

reported that depression, anxiety, sleep disorders, and psychological distress were high 

among members of the general public during the COVID-19 pandemic. In a previous 

meta-analysis among individuals with COVID-19 (Deng et al., 2020), the frequency of 

depression was 45%, anxiety frequency 47%, and sleep disorders frequency 34%. 

Additionally, another meta-analysis (de Pablo et al., 2020) on the effect of COVID-19 on 

healthcare workers' mental health was conducted. In the present meta-analysis, studies on 

healthcare workers were not included as the rate of virus transmission, witnessing deaths, 

and intense workloads meant that the fear of COVID-19 and negative psychological 

issues were likely to be higher. The meta-analysis here focused solely on mental health 

problems that may be related to the fear of COVID-19 among the general public. 

Limitations, implications, and future research 



 
 

Despite the present study presenting strong evidence on the association between 

fear of COVID-19 and mental health problems, it has some limitations. First, only papers 

published in English were reviewed, and there may be other non-English studies that we 

did not include in the meta-analysis. Second, the current meta-analysis included 

heterogeneous studies of mental health problems related to fear of COVID-19. Even 

though there were no signs of publication bias in the studies covered in the analysis, there 

may be studies not found as they were not listed in the databases selected. Third, 

incomplete data and selective notification of results of studies in the analysis may have 

led to an overestimation of mean ES. Fourth, the present meta-analysis was restricted to 

using only the FCV-19S to assess COVID-19 fear. Fifth, the present study only included 

the most frequently studied mental health problems related to the fear of COVID-19. 

Therefore, it is recommended that other researchers should focus on studies on different 

mental health problems that were not addressed in the present study related to the fear of 

COVID-19. 

Despite these limitations, the results of the meta-analysis here offer important 

implications for community welfare. Considering that the fear of COVİD-19 is related to 

depression, anxiety, stress, distress, traumatic stress, and insomnia, it would be useful for 

mental health professionals to educate the general public about coping with the fear and 

psychological effects of COVID-19. Although it cannot be claimed in this study that 

there is causality between the fear of COVID-19 and mental health difficulties, it is clear 

that healthcare providers should evaluate them together given the high associations 

found. 



 
 

In particular, policymakers should focus on preventive work concerning the fear 

of COVID-19. The association between fear and mental health problems in some 

countries included in the meta-analysis was strikingly greater than in others. When 

examining the measures taken by these countries against COVID-19, it was weaker than 

others. The fact that the present study showed that the fear of COVID-19 was related to 

many mental problems indicates that policies to reduce this fear should be developed and 

introduced.  

Conclusion 

For the first time, the present study demonstrated a strong association across 

nearly three dozen studies around the world between fear of COVID-19 and mental 

health problems among the general public during the COVID-19 pandemic. The strength 

of the association between fear of COVID-19 and mental health problems can be ordered 

as anxiety, traumatic stress, distress, stress, depression, and insomnia, respectively. 

Overall findings of the present study provide scholars and practitioners with a risk 

assessment of fear of COVID-19 in terms of mental health outcomes during the 

pandemic. Additionally, the meta-analysis here combined and summarized findings of 

primary studies on fear of COVID-19 and mental health difficulties into an easily 

understandable summary of key associations. 
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Table 1 

 Results of the Meta-Analyses for Covid-19 Fear and Mental Health Outcomes 

Mental Health Outcomes k N R 95% CI Q I² 
Depression 20 23835 0.38 [0.34, 0.42] 271.37 92.9% 
Anxiety 23 19578 0.55 [0.48, 0.61] 894.52 97.5% 
Stress 7 4340 0.47 [0.31. 0.59] 199.30 96.9% 
Distress 7 11785 0.53 [0.45, 0.61] 12.61 95.1% 
Traumatic Stress 6 8752 0.54 [0.43, 0.63] 184.39 97.2% 
Insomnia 3 2114 0.27 [0.23, 0.31] 8.55 76.6% 

k = number of study outcome, N = total sample size, r = effect sizes, CI = confidence 

interval; Q = Cochran’s homogeneity statistic; I² = Higgins and Thompson’s (2002) 

measure of heterogeneity 
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